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

w@nion®7aes i vati ves that are CCR-3 receptor PCT/EP2004/001588

ant agoni sts, pharmaceutical conpositions containing
them their use for 5 treating CCR-3 nedi ated
di seases such as asthma, and nethod for preparing
t hese conpounds. Tissue eosinophili a is a feature of
a nunber of pat hol og@:}g_asl M ofelale iy as ast hma,
rhinitis, eczema and parasrtic in ectlons (see
Bousquet, J. et al., N Eng. 10 J. Med. 323:
1033-1039 (1990) and Ka LA B. and Corrigan,
Br. MedIhgventiongglates. teﬁn(la@@@wchwamla% @ﬁﬁ@ﬂves (Fhai'ire CCR-3
eo C

i PR OBt A P R0 R ARt Sy i ST e for
hy‘@&tmgﬂﬁkﬁlmﬁhﬁsé dtseasee suthtas iasthora, amptinathod $or preparing these
Chenoki ngs such as RANTES, eotaxin and MCP-3 are
knePIG%ct i vat e eosi nophils (see Baggiolini, M and
Dahi nden, C. A, Inmmunol. 15 Today, 15:127-133 (1994),
Rot, A M et al., J. Exp. Med. 176, 1489-1495 (1992)
and Pondistye dosinDphidit imd featuie of3h nmmbénnfgsthologisl codiitions such

s SapiS che bR Sn P GRS BrfeaonS Lice B SRy AL, N Eng

cef vitd/Bes: 10@911@39@9@)%&& K‘ég')(ejh)/arﬁf@dl‘ﬁg&?t@ .9.,'83 Med. Bull.
eosi nophils (see Giffith-Johnson

Bi 4%:hbi¢ (H998PhyIn aRbsIa, Guimaphil asz@mﬂm'm a{rmgyamamte
J
2oPeocite Vimizee B bntia 5B BB AR FoneSn e o

WagorRR e igsdliAbrst [Thefiokine® buchARTRANTES] éovikif bn® M @B fre
whet her by intradermal or intraperi toneal i nj ection

or knparolocictivaip ap seomils (ge Baggiofinl, tvh-angradnden, ©. A Imggunol.

8 Taod D5 By Y R0 R RER MBI Terd Ve 19€ (B3I (1002)
(Rgiﬂaiepthﬁgg ]gloﬁt?l , 81 Claxh Invel't ‘Eas]o9z]l\@|j 284;?%2 (nggjs;) Z—5owever

#3unlé@41@i§ § 209 M;P 73 eigh aisb induehsamisitipriaf other leukocyte
ha%&aé&%ag {% é&fv@@”ﬂh@fﬂo&@ﬁc 1 osilly 11%“(954 ﬁf’fﬂlg _Johnson,

use many eosi nophil-re
di BoAderds., B100h6ﬂnUBldIﬂ1be€mG@rrai1umSQﬁﬂﬁ6'( (—'1998?) and Jose, P. I. et

1S rt s b b0 B R i g By
| Ly o ﬁﬁub),;b“ﬁas %Qér%@& R0siRA AR >tlrat§d1'1rdf‘ il whéthasc?y

di sease wever, prolonged use of glucocorticoid
c aintradarthat or mtrdperﬂmﬁfmd: irgeatmn paaeresalsnlmlmfone(seagtﬁaﬂﬁm:fahnson,

oSt eopor and tard n N.

A ﬁeg & a?.’, iochamy @%ﬁ@xya}ggs ﬂmﬁ&%??% aP Tetal,l.

S78zp. Med. 179, 881-887 (1994); Rothenberg, M. E. et al., J. Exp. Med, 181, 1211
(1995), and Ponath, P. D., J. Clin. Invest., 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
eosinophil 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/8.1.2004
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YN 8. 1. 2004 WO 2004/ 076448 PCT/ EP2004/ 001588 579

(1995) and Saha, M T. et at., Acta Paediatrica, Vol.
W@0004#26448.38- 142 (1997)). It is therefore desPcEBPB®O/A01588

have an alternative neans of treating

eosinophil-related di seases without incurring these

;1_97 ﬁ% i.de ects gcentl ,. the CCR- 3 receptor
SULET) end 59 Kb ot 61 Avie pordinict Cdloboris, 6 LRE (1997)),
eoqi- RQR&H.O% B'&?raf)l@ o Wi dn e[l% e ?netaﬁs gptlh%)fmg eoWﬁrelated

Wien transfected into a nurine
I yrﬁgﬂ%m withost inOGRNG thee mddesitibbei slide dRBMEES and MCP-3

conferr ta C. responses, on these cells to
eot axi n(igeﬁﬁfg\}lgé%’ éﬁ%‘ seerioy Watidepifigdas amajpr chegmakine receptor
- thetRosibbishils uh8fr tﬁé{%sﬁf’fﬁg td é&%g%:l’)e R@ﬁ%‘os ict ] pﬁl 3 When

receptor iI's expressed on the sur
T ¢rahstected irto wpenrifie-p2y-betz Oyroplsopilihg CGERF3rmahd eslak®, RANTES
sele tive for eotaxin es have

ah AT A ol e SRt Cres RSP b e P Sl healvin, RANTES
amahd T3 (kP ebebnll i %@@%
chenot axi s (t 0 e(glt@gsg%)nb Jztyal{ﬁmm)gjng\/%d Q%é see éL|e8 (t1?|96)?-| The
et CAIR-3 receptogiis expressecen the syrfhce @iaeosmaphﬂsw e84 (subtype Th-2),

|( égg eog)l{ls é%}gsmﬁsﬁ%t )ﬁﬁ arﬁf\b Zl]lgﬁl?%ﬁe 9 34 ?)rpqq?qg%q | %nges }1ave shown
EPS08 3 Mecatpisnl bﬁmmo%ﬁﬂé\/mtﬁfa\n%ﬂm 923 HAS %ﬁ’x?fet@?ﬁﬂblts

ant agoni sts that inhibit eosinophilic recrui
chexPrnid chgaietaxis te gptaxing RANEED pd MGP-B fiseeiidatin H. et al J.

di t 0 [ C ves I
s R et VO R ML B R U T LSS, BG4 ana
| nﬁ;lbﬁ,t()llﬁlgssud?datoblkppiicaﬁ efeid @n@EP&ppI‘k:ah@nBP@O% Bublished
@fﬂg ai ? t.he eb ow de a neans of conbating
leéﬂ 999 diselose 4 %.%gorgs}& Ehaf inhahit enpnophiicaecruitment by
f| Esdm h ak Db nventi on provi des a conpound of
For mul :H’Eg f‘& @ t%%l _-(E) (CRBR4) -(CHRS)m (T)-(Q-A
25 (1) wherei n 30 2 WD 2004/ 076448 PCT/ EP2004/ 001588
R8 . e .
The present invention is directed to bridged cyclic amine derivatives useful
as CCR3 receptor antagonists which are capable of inhibiting the binding of
eotaxin to the CCR-3 receptor and thereby provide a means of combating

eosinophil induced diseases, such as asthma.

In a first aspect, this invention provides a compound of Formula (I):

Ar—(F)—(B)——(CR’R") —(CHR*)— (T)—(Q)—Ar'
®

wherein:
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R7 N6 (R9),, Tis R, where R6 is taken together
wth one of R7 and R8 to forma bridge of one to two

wheiodgedagad carbon atons, and the ot her of R7 Pem#PiR84/001588

is selected fromhydrogen and R9; Ar and Arl are,
I ndependently of each other, aryl or heteroaryl; 5 F
i s al kyl ene, al kenylene, or a bond; E is selected from
-C(=O N(R10) -, -SORYR O-, -N(RL1)C(=0 N(R10)-, -
N( R11) SO2N( R10) - (RL1) C(=S)N(R10)-, -N(R 1)C(=0- ,
-N(R11) s02- , - \ =0) CH(R13) -, and
-CH(R13) C(=0 ) ere: R10, RI'1, R12 , and R13
are, independent\y %ach ot her, hydrogen, alkyl, 10
acyl, hal oal kyl, [eycl@a)kyl, cycl oal kyl al kyl, ar yI
ar al kyl T @r al kenﬂ het'er 9@1@/& R® ﬁ%%l&?«x&@éé’i‘ﬁé‘rx’lqth one of R” and
het er ocycl oal kyl , het er oal’kyl,

Bg)to Zornwh drelgZ of en&aﬂOWb brlkigbhraﬂ legtbonakdaass ynd the other of R7

h I I d - or disubstituted
SERE R 13 here Moy Bidroged A ooyl
het er oaraf andhgt afeoagdxhlb&wmwf daeh 8fif BiiR agfafilwi&f'h%t%oar% or

alternatively, Rl be en together” W th

t he ni t Fogekkyiane, alk@trylmn <a‘tad1m1dto whi ch they are

net or oatyP SFERgt Bt ohaPPY el DR PEE R AT DR OG- -

gr oups mké’qsemaﬂam RY YIRS, A gdoReARR!S0-, -

of each ot

ogen, @é 13
hal oal k¥R as?(ﬁQDQH@l) end tFARY) Q(F@N(Ra)rywvhem al kyl ,

het I ky

et or ooyl alky R RS o%&ﬁepen?s%ﬁg%‘é%& ofeLdydipgen, alkyl

or -(al kyl a&ijdg)haﬁ(a@yl&lizcloﬂ‘ﬁwl Eycﬂ&alkﬁlaﬂdyﬂ()é!ryl ﬁ@k@ﬁ'a@ﬂcenyl

al koxy, hal oal kyl oxy, , amno, nono- _ or

di subst i t Uikero ﬁlster%ra)ftyl h%wr@pxﬁglpaﬂcﬁls hetevoplkyl, or -(alkylene)-
| kyl t

ﬁre?er ga?);?/ Jﬁ% LE %k is Qﬁ%lg?%@ﬁe%c P éﬂ:’oiigy}}&ga&(yloxy, hydroxy,

-C(=0 - oranﬁln _Ztablk()&l@dsubmuﬂed antitidah@darhltyBayyloxy, aralkyloxy,

bon, atomof ring. T and is sel ected from
avail abl e l'(l:eaegroaryl %eteroaryloxy, 019 heteroaralkyloxy;

or alternatively, R'2 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? and R* are, independently of each other, hydrogen, alkyl, alkenyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, heterocyclyl, heterocyclylalkyl, heteroalkyl, -(alkylene)-
C(=0)-Z', or ~(alkylene)-C(O),Z!, where Z! is alkyl, haloalkyl, alkoxy,
haloalkyloxy, hydroxy, amino, mono- or disubstituted amino, aryl,
aralkyl, a.ryloxy, aralkyloxy, heteroaryl, heteroaryloxy, or
heteroaralkyloxy;

R is hydrogen or alkyl;

Q is ~C(=0)- or Cy.alkylene;
R® is attached to any available carbon atom of ring T and is selected from

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

3



10

15

20

25

30

| ower al kyl, hydroxy, |ower al koxy, halo, cyano,
trifluoronethyl, trifluoronethoxy, 3 WO 2004/076448

wEo4BRA@O4/ 001588 or a | ower al kyl substi t ut Bdr/®mP1004/001588
one of hydroxy, |ower al koxy, halo, cyano,
trifluoronethyl, or trifluoronethoxy, R14 is sel ected
from/lower alk I hydr oxy

I hal
tr¢rfa lameonﬂtwhg}r stﬂtltqdfvrlttbwtﬁﬁsf%y t??t?% aﬂtog 3 Ogr%%rt%
,Pl }o%e%gylv‘@tlt!?@gﬁm%ho . hydr oxy, | ower al koxy,

oromet hyl, or trifluoromethoxy; m
| s 0 orR!t is 8dlectedfrbm 16wte1oa114y1 Tayvboxy, dotwergpkosiyn tialej chaad,

' S@@&p"””E‘g;n%“hﬁiﬁ{ffém?r%gts°”“(ialo§3‘r”e§aﬂ<ﬁrst%%ﬁﬂ 5 ohe of
SF3o7s, SRV Rt bdmip L ptinel it

foI | owi mds O@m;)amﬂs (ii) The conpound of (i), wherein

Ar and Arl_ar th phenyl; 15 Fis a bond; Eis

sel oot eAIFq B ae? O N(RL0) -, -N(RL1)C(=0) N(R10)-

C’tjé m@Vldual 1s5l(11|31352)rﬁ§(tm@; @ﬁ(sﬁ’ﬂfr%}s an Rgl‘i’armaceuttcally acceptable
R13)C(=O N(R12) -, wher e: and R13

arngMmmenbndently of each other hydrogen or al kyl;
20 or alternatively, Rl12 and R13 may be taken together
wWth the nitrogen and carbon atons to which they are

attached, nesHQGthinyBk¥om! ?)Qurfd@ ragdafindiiedbere ¥iey wildbe referred to
heteroaréwgrrng optional [y substituted with up to two
gr mttbs falloivgug sadar(Dinprefarredzae drrfofawigcompydaEndent | y

il ky . erenbReiT 0P §) (0 -0y 21, where

Z' is ahkyhd Arhﬁle@aﬁkpﬁenylal koxy, hal oal kyl oxy,
hydr oxy, am no, nono- or disubstituted am no, aryl,
ar al kyl Flfaﬁlbmﬁey ar al kyl oxy, heteroaryl,

het er oagyl QYurePhoeLRIGARINY.! REHC=OINR'Y)-, -NR'C(=0)-,

NRP)C(=0)CHR")-, and CHR®)C(=0)NR'?)-, where:

R R'" R, 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
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 -(alkylene)—C(=O)—Zl, where Z' is alkyl,
haloalkyl, alkoxy, haloalkyloxy, hydroxy, amino, mono- or
disubstituted amino, aryl, aralkyl, aryloxy, aralkyloxy, heteroaryl,
heteroaryloxy, or heteroaralkyloxy;

Qis —CHjy—;

R® and R™ are independently selected from methyl, éthyl, hydroxy,

methoxy, halo, cyano, trifluoromethyl, or trifluoromethoxy; and

nis 0to 2.
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Qis -CH2-; 30 RO and R14 are independently sel ected
fromnethyl, ethyl, hydroxy, nethoxy, halo, cyano,

wao eiotlovanonet hyl , or trifluoronmethoxy; and ni BOL/@R2004/001588

WO 2004/ 076448 PCT/ EP2004/ 001588 (iii) The conpound
of (i) or (ii), wherein T is selected fromone of
(RO)Nn 9 N(Rn -rNNN®9 (R)n and N9 5 (Rand RO is
attached to_any avail abl e carbon atom of ri ng_ T and is
se(ikt ed fABACPBRRIMAGQIPIOr 4l Wheeink\is seleriehipa qpetof
2. (iv) The compound of (i), wherein 10 Ar is a phenyl
ring optionally substituted with one wo or three

substit yen sel ected hgﬁgm al kyl , het er oal kyf

al koxy, 5, -SO0R , et hyl oxy, hyd V,

hal o, mino, arp m No- ubsttt ed./ani no,
, 57, :

C?Ri R1 -(al ene)- CONR1 , ®

- (d kyl ene) - 5 and/or - ,15 NR16502R17; R15 and"Rl6and
are each independently hydrogen or alkyl; and R17 is

al kyl , ' or nmono or disubstituted am no. 20 (V)

The c d of (iv), wherein Ar is selected from

phen chl orophenyl, 4-nethyl phenyl,

4- gp‘a‘ﬁox ﬁgenyl , 3-net hyl sul f onyl phenyl ,

3, 5-di ne Xy pheRY is atBched @iaf® abaleppheilydn atamehf ring T and is
3,4,5-trinmethoxyphenyl. 25 (vi) The canpound of (i),
wheglegted fromdoweiadky. andvayisoxynaidonis®d@id of any one of
(i) to (vi), wherein Eis -C(=0 N(R10) -,
-N(R11) C(=O) N(R10) -, or N(R12)C(=O CH(R13)-, where

%gvfndTg%é%rﬁﬁ%éqﬁﬁg&ﬂer% | oner al kyl, and R12 and

are
Ar is a phenyl ring optionally substituted with one, two or three substituents

selected from alkyl, heteroalkyl, alkoxy, -COR'?, -SO,R"7,
methylenedioxy, hydroxy, halo, acylamino, amino, mono- or
disubstituted amino, -CONR’R'®,
-(alkylene)-CONRR'S, -COOR", -(alkylene)-COOR"® and/or -
NR!$SO,R';

R'® and R are each independently hydrogen or alkyl; and

R' is alkyl, amino or mono or disubstituted amino.

(v)  The compound of (iv), 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.

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

E is -C(FONR')-, NRCEONR')-, or NR?)C(=0)CHR ”)-,
where R'? and R!! are hydrogen or lower alkyl, and R'? and R" are taken together
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5 WO 2004/ 076448 PCT/ EP2004/ 001588 w th the nitrogen
and carbon atons to which they are attached,

w0 eappTddvel y; to RI9 RI9 N1 \  }-N form O ; PQUTEPI04/001588

R18 and R19 are sel ected from hydrogen and | ower
alkyl. 5 (viii) The conmpound of (vii), wherein R18 R19

~-N.Eds and mi.s 0. i, X) T conpouyn fo(i),. ,
o 10 roRd e St e RIS R St g reSmrk vy, o
ethyl, %f%ethylgvhyl, isopropyl, 1-hydroxyethyl or
2-hydroxjéthy|. (x) The compound of (ix), wherein 15

' and R4 is 1-nmethylethyl. (xi) The

ne of (i) to (x), wherein T is I-N
The conpound of (i), wherein Qis -CH2-.
(xiii) The npound of (i), wherein: 6 WO 2004/ 076448
PCihfP2004/ 601588 ; whkre RY afid REFERY kelbdtod8R1 iy dn¥ind lower
substituted with one, two or three substituént

setlk¥k ed from al kyl, heteroal kyl, al koxy, hal o,
trifluoromethyl, nitro, or nono- or disubstituted
amno. 5 (xiv) The conmpound of (xiii), wherein Arl is

4- chior Thhesipouad o3 (vinglinvhbled ophenyl .
RIB\ RY
N

g

Eis 0 ;and mis 0.

(ix)  The compound of (i), wherein

R?is hydrogen; and

R* is hydrogen, methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or
2-hydroxyethyl.

(x)  The compound of (ix), wherein
R?is hydro gen; and R* is 1-methylethyl.

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

T“@ or PV |

(xii) The compound of (i), wherein Q is —~CHy—.

T is

(xiii) The compound of (i), wherein:
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(xv) The conpound of Formula (Il1): (R20) (R 21) 9 -
(BE) (CHR4-(CH2)m T H2 10 (In, or a

w@banmoeadtit i cal | y-acceptabl e salt thereof, in MMI/EP20078)1588

R7 N6 Tis R, where R6 is taken together with one of
R7 and R8 to forma bridge of one to two bri dgehead
car bon at onms optional |y substituted 5 wth on

t wo cmmaﬁ@mlémﬁ@@ igpallysubsitfuted With Qs BEQ & %fqeéﬁbsﬁment

hyd rla‘{?\ﬁ?%? n;‘j lkyl qﬁﬁéﬁ?@y g(m o ﬁjiﬁfog&ﬂetmfp Mtro, or mono- or

N(ma‘bs(ﬁ&ﬁt@&iﬁﬂl3) where: R10, R', , and R13 are
i ndependent |y of each ot her hydrogen or 20 | ower

aIkyI or alternatively, R12 and R13 may be taken
e QgiReignd carbon atons to which
y$grgh§%§ ﬁﬂglﬁ?%%%ectlegly to forma
flve nenbereﬂqheMeﬂﬁ@yph@nborhékhdﬁmpphmndng havi ng up
to two N atons and optionally substituted with up to
tmo groups selected from |ower alkyl, hydroxy,
XyThQ@J)rﬁ oM@t Forhlilafdyror omet hyl , and 25
tr| Fuor onet 8xy R4 1's hydrogen | ower al kyl, or
| ower al kyl substituted with hydroxy; 7 WO
2004/ 076448 PCT/ EP2004/ 001588 R20 and R21 are each
i ndepe ently sel ected from hal o, OR22, and S02R22,
wherein R2R is lower alkyl; mis 0 or 1; p and g,are
i ndepende 0, 1, 2 or 3, éi )
(BE)——(CHR—(CH,)7m—T— c

2 : (ID,
or a pharmaceutically-acceptable salt thereof, in which:
R®
N R
6
Tis R . where R® is taken together with one of R’ and

R® to form a bridge of one to two bridgehead carbon atoms optionally substituted
with one to two CHj, and the other of R” and R® is selected from hydrogen and
lower alkyl;
E is selected from -C(=0)NR'%)-, -NR")C(=0)NR")-, and -
NR?)C(=0)CHR")-, where:
R RM R, 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 heteroaryl ring having up to two
N atoms and optionally substituted with up to two groups selected from
lower alkyl, hydroxy, methoxy, halo, cyano, trifluoromethyl, and
trifluoromethoxy; '
R* is hydrogen, lower alkyl, or lower alkyl substituted with hydroxy;
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5 (xvi) The conpound of (xv), wherein R10, R11, R12 ,
and R13 are independently of each other hydrogen or

wo ome07@hkyl , or alternatively, R12 and R13 naRCDEP2004/001588

taken together with the nitrogen and carbon atons to
whi ch they are attached, respectively, to forma

five-nmenhered ,heterocyclo qr heteroaryl ring hayin 2
to 0 ThE Mk ome eaﬂaméawgﬁl&rx Plestasstop bl O T RIgSOR™
to h&%hQQEQFﬁnﬁﬁk ed fromnethyl, ethyl, hydroxy,

met hoxy, hal o, cyand, trifluoromethyl, and

trifl uomds®tondxy. (xvii) The conpound of (xv), wherein

R18 R19 -}-N E i s sel ect rom-C(=0 NH,
- NHC( :Oymlaga%d@e@@%%ﬂegﬁig? and R19 are each
hydrogen or lower alkyl; R4 is hydrogen, nethyl,

ethyl, 1-hydroxyethyl, or 1- meltohyllet ryl ; RS is taken
t ogeiheThewarmpamd of(xBQ7wherdinFR ™t & T, & m anddR |’ degeind¢pendently of

bri dgehea arbon at ons,and the ot her 0t R/, an 3. .l

Pt gure Deepe O Bt RIS Poliart i 5 TR Bty B2 thien
Mefoa¥thetvitR MY nitrogéh dRdkaltonhiddiBs toPwBich thel, 2@ktkiched)d @
is 0, 1, or 2, (xviii) The conpound of (xvii), wherein

P" espivalyi to forn adive-memb@ediieteey?lo p6 hatgroaryl ring having up to

PCT/ 04/ 001588 . is i i
a0 B Aol it BGRRTRERTE L Bl HAKROL FOR et
t hethah Bydlos thithety, dalo, vena/m@ifibrdhethyls atp@ifindronfethoxy.

Forrmula (1) and/or (11), or a pharnaceutically
acceptable salt thereof, and a pharmaceutically 5

;’iﬁé{gﬁiﬁfaghgc&ﬁc&g{de &rngl th@rehpi rd aspect, this

provi des tesses disclosed herein for

preparing conpounds of Fornula (1) and (11)R%0 In x®
forth aspect, this invention provides a conpou 0
Formula (1) and/or (I1), or a pharnaceuticall \
acceptabl e salt thereof for use in nedical #herapy

E is selected from -C(=O)NH-, -NHC(=0)NH-, and 0 )
where R'® and R" are each hydrogen or lower alkyl;

R* is hydrogen, methyl, ethyl, 1-hydroxyethyl, 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;

pis0,1,20r3; and

qis0,1,0r2,

(xviil) The compound of (xvii), wherein

VNC"OJN .

Tis
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di agnosi s, especially for use in the treatnment of
CCR- 3 nedi ated di seases including respiratory

walr@eazass such as asthma. 15 In a fifth aspectPCT/BPH04/001588

i nvention provides the use of a conmpound of Fornul a
(1) and/or (11), or a pharmaceutically acceptable salt
thereof for the manufacture of a nedi canent usef ul
for treating a di sease in a rramml treatable by
adm ni sgr i i 4
ast hrra?ﬁl% %pd{ eCt rwég%)ﬁ ? at e &?Pﬁ? EalQSmgosmons
t efoiainiBgd tlhéiaﬁé%&c@l@e@ﬂfédtwabmomta]f @ conip@umt ohﬁmmmmﬁ) and/or
nmeani ngs gi ven bel ow. "Al kyl " a ear sat.urated
nD@a»%H aewharm%w@ealﬂsb@fﬁewa@lﬁéér %’r?éldtad? agmacepticaliyn

%; ¢ 1e xaﬁﬁﬂfhed sat urat ed nonoval ent hydrocarbon

adi ree 25 to six carbon atons, e.g.
nethyl, ethyI propyl 2 propyl n- butyl iso-butyl,
tert b

utyl, . entyl wer al k i s an.alkyl. graou
havi ng If.‘r'f?eth{rg Wiﬁt tl%’ér“BYﬁﬁmﬁ‘?B ‘%S PRRETS Fhscﬁé%chlgergn@or
[ ~].g% dlcal of two to six
caﬁ%@%ﬂ 0 or a {:ganched m)noval ent hydrocar bon
radical of three to six carbon atons cont ai ni ng at

{/;:ﬁt t iy mbalsg?qg,};&s 1p%en%gxg BI‘OVé a 0’8 QR& 8¥ #%r\;mn%lgl)a (D) and/or

(Igh&r a b ac@Richly acdep@bitlsalk kidkeor f6F usehﬁ( ﬂfeﬂi@ﬁﬁihlﬁbéby or
Is Tntended to refer to an al kyl group,

d edmgtmlsabswexallb dommge s thettreatyeend of COR- tqu@é@i dlé‘??ées including
subst.i tuent. sel ect d fromthe other specifically

nafPERFT T S AT L asp?\sgﬁw'al kyl " woul d incl ude benzyl

and 9 WD 2004/ 076448 PCT/ EP2004/ 001588 phenyl et hyl .

" Hydr oxyal k i ncl udes 2-hydroxyethyl,

2- hydr okwﬁgbygpect 3hik ryeaigippiopyides the'use of a compound of Formula

1- ﬁ%‘? ngt @%%ny@%&:bp{ﬁ% y}l%hblsggllilggﬁ% ) oxy m y}lfacture of

3 Qn@ﬂ{éﬁﬂfeﬁ@ﬁﬂéﬂﬂfbr t@eifing a disease in a mammal treatable by administration
) - 3- hydr oxypr.op Accordi ngly, as

2- (hydr oxynet h

us@ﬂaﬂ@ﬁeifﬁcel)%éa{ﬁég‘?ﬁl% (@Hy%ﬁlﬁ%éal kyl" is used to
define a subset of heteroal kyl groups defined bel ow.
"Acyl " rreans a radical -C(=O R, where Ris hydrogen

al kyl , cloal kyl, cygl oal kyl al k I
phenyl a Rl ss QibEFvsise St@%@ %F éOWIB%lé%’ﬁ V{% thS Specification and
CVSIaHﬁsl ﬁa&e%&‘%ﬁemﬁ?@g’%‘&?m’lb@ kyl groups are as defined

herern. Representari exanpl es include, but are not
i i t ed“Atkylbmegs, a ket sétyrateehasteralghtlaydsesaybon radical of one to

six carbon atoms or a branched saturated monovalent hydrocarbon radical of three

to six carbon atoms, e.g., methyl, ethyl, propyl, 2-propyl, n-butyl, iso-butyl, tert-
butyl, pentyl. A “lower alkyl” is an alkyl group having one to four carbon atoms.

“Alkenyl” means a linear monovalent hydrocarbon radical of two o six
carbon atoms or a branched monovalent hydrocarbon radical of three to six carbon
atoms, containing at least one double bond, e.g., ethenyl, 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 group, as
defined above, being substituted with at least one substituent selected from the

other specifically named group. Thus, “phenylalkyl” would include benzyl and



10

15

20

25

30

10 cycl ohexyl net hyl car bonyl , benzoyl, benzyl carbonyl .
"Acyl am no" neans a radical NR C(=OR, where R is

whyaaogass or al kyl, and R is hydrogen, al kyl , PCT/EP2004/001588

cycl oal kyl, cycl oal kyl al kyl, phenyl or phenyl al kyl,
wherein the al kyl, cycloal kyl, cycl oal kyl al kyl, and
phenyl al k I‘%;oups are as _defined h

Rephayiaiids | @d@%a%wéénqlws@dwdrwﬁ&wmmmm%

¢ . : i ) ]
AR RSOty 2 i, -y
c Z |'1 E@’ﬂlvdxmefhydnthjdehg e:;ﬂaiymm%nfmmm@rmbmﬁ Emlh 0.

" oxy" neanps radi cal - er [

de i REdioREREH) -1y droxyREenbx ACCTIRGL, o PRgsEs, e term
but. " s "o '

© helpoiy i hodio iifc o bR AU BUBpITTRY Below.

" Al koxy €Acylt medats aremtical aC=0)R; arheraR 0y Rrogay; elkil, icgcloalkyl,
| k ' defined . h in. "M tit i no"

e sicalklafiyh ahoer phanileein fe pyl sy

cy E&&@Alﬁﬁ%]lk%} Iag(?n ﬁfrllégﬁ'lléglrfifll'%/%@é'ar@ 5s04H9ina8 hekefr. MRépresentative

herein. " "Monoal kyl am no" neans a
r adkanaples iNpRRdeHmt erefnot 2isnited o fevatyl.sicell, gyilphexylearbonyl,

cycl qal k cyel ogl -al kyl grou s defined

hg F%‘fq%‘e&%é%ﬁ%lgéﬁ?%ﬁi éénzgilaﬁ%}zg %a\%r? (E:iygd e, but are not

L mi t ed«pgyaRidty AeHnS @ ra@bd] Y INRFIOEO)R , iveps RPYA eydiogen or alkyl,
cycl ohexylam no. "Alkylene" nmeans a |inear saturat%ﬂ

bi wnd Bris hydrdgos alkybeyeledikyhicyelpalalib phepyd g phealkyl,

at g or ,a hranched t |

e BF Eeg BRI A BRIl A e B oo as

e bR el RypeiaitatRe2xainples ydhalhyhtenenotiimitd ®ne,

e TSP e TP PRy aY 16 RP B LA G ety -

2 SURCAILAy e Qb bR S, brenched |

WO 2004/BN6448 nfeaild £PRIXEOR YR R ivarsalkylardefinedhans e.g.,

2. ARG bR DroBYy AP bR KBS ARSI RED Whercin
D 20BN RS el ey i o bor ot o o e

si x car BAlkox§cabomd’ neand aiadical-GEO)BadteroRds alkopy i as defined
bo%g%hs.g., et hynyl, propynyl.

“Monosubstituted amino” means a radical -NHR where R is preferably an
alkyl, cycloalkyl or cycloalkyl-alkyl group as defined herein.

“Alkylamino” or “Monoalkylamino” means a radical -NHR where R
represents an alkyl, cycloalkyl or cycloalkyl-alkyl group as defined herein.
Representative examples include, but are not limited to methylamino, ethylamino,
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-dimethylethylene, propylene,
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
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"Al kyl sul fonyl" neans a radical -S(O 2R where Ris an
al kyl, cycl oal kyl or cycl oal kyl -al kyl group as

waledodoadaherein, e.g., methylsul fonyl, ethyl suP€¢DRP1004/001588

propyl sul fonyl, butyl sul fonyl, cycl ohexyl sul fonyl.

"Al kylsulfinyl" nmeans a radical -S(OR where Ris an
al kyl, cycloal kyl or 10 cycl oal kyl -al kyl grqup as

d &b isixedrrar aspms, @optainipgetHoast one dopple b@:d% §i2s @Fhferlﬁ@{l‘?’ 2-

propyl sul finyl, butylsulfinyl, cyclohexylsulfinyl.
"AF3§¥WEP8“ means a radical -SR where Ris an alkyl as
def i ned:/ahave” tegns a limeak monbialent hetdiuchibbh @adical of two to six

propyl thio, butylthio. "Aryl" ans. a nmnogc i Cc.or.

bi ceytesin atoras @mbnaaclr?ﬁdfl%oarﬁ’\éahhﬁa%@n 3 Call%fc’&‘fee to'six carbon

preferably.six, t i ' [ j onal |y

S BB ot 8 oA By, MY, RRopR CF2, L)

one, tweAlRYlstilisd” mehstd tadieal S (GpRewhere Rfis amaikiyd cyeloalkyl or
hydr o

P et a Rl soyb s deTHedrots dan e g tfonyl

di_al WalR i Qvelghdtssbanny! . al kyl sul fonyl,

- é%ﬂﬁﬁg@%n%ﬁ%@r@@pénﬁc R'é&é’r e i n%lepend.ent 'y hydrogen

or al kytAlkyslknyy méems eabdicalyS(QR whire Ryisantaday cycloalkyl or
car bampyl , dr oxy, -

h hal o,, ni.tro, ¢ 0 c

e HIGY FouD gt ASRRLRAR g 2 CORAT A, SRyl
- ( CYT 1fing1a! Kyl ene) - COOR15 and
- Iﬁfﬁ&%ﬁ%r’mﬁﬁﬁgya%% 611?3(81 each independent!y
hydr ogetAllylthiok yeanamthdiReY -SR whkteR is ardllad as defipgdabose e.g-»
di substj tuted am no rref.erahl.y selected fromthe
gr@ﬁglyh%]ﬁs? yiidg, Qf?pgﬁﬂ%b,utggu%‘al oal kyl , hydroxyal kyl ,
het er oad Kyl naGid o RENIABLOOr bidkiclio,aréthityd Apdlrooarbon radical of
di al kyl am’no, al kylthio, alkylsulfinyl, alkylsulfonyl,
- QERNRAY sntreten TRIZ aiprs Pz«'hlclarSeomwaéﬁ)é ﬁ%hsﬁft}tsff R Jtger more
or al kyl al ko hal k I : b
carbaigs, RirbRadly, O S tra? sERNEALS Aliced from the group
{Tﬁ&&i{éisﬁﬁg Q)if%llﬂ&yl,qliailo%kﬁy hgm?ﬂymm, ?Mbl_‘oall?’hamitﬁ,iacglahyno, amino,

e termaryl ‘includes, but is_n [ S
phalisylaming o dighrdamino, f alkdiph @Hw(f%ulﬁ%xrph &%ﬁﬂﬁmyﬁ -SONR'R
1- ht hy -Papht t [ GBS t]lag;rye
12008 0 462 8 BllenesBBy oiegsh e'ﬁaqt/a]éelygéuaky| ' ’q{aloau(?xy’
I efIRb%ydagbonyl @libaaiogl hydrory Hab)tnitcy,clyamw, meteaptahehylenedioxy,
radical of three . to,seven ring carbons e.g.,

cyethylsnedioxy: -€PNPRityl , cycl ohexyl, 4
et il £Y6) BORPR'S, .COOR', -(alkylene)-COOR'® and -NR'“SO;R"7 where

R'® and R'® are each independently hydrogen or alkyl; and R'7 is alkyl, amino or
mono or disubstituted amino, preferably selected from the group consisting of alkyl,
haloalkyl, hydroxyalkyl, heteroalkyl, acyl, acylamino, amino, alkylamino,
dialkylamino, alkylthio, alkylsulfinyl, alkylsulfonyl, -SO,NR’R” (where R’ and R”
are independently hydrogen or alkyl), alkoxy, haloalkoxy, alkoxycarbonyl,
carbamoyl, hydroxy, halo, nitro, cyano, mercapto, methylenedioxy or
ethylenedioxy. More specifically the term aryl includes, but is not limited to,
phenyl, chlorophenyl, fluorophenyl, methoxyphenyl, 1-naphthyl, 2-naphthyl, and

the derivatives thereof.
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"Di substituted am no" nmeans a radical -NRR where R
and R 5 independently represent preferably an al kyl,

weyakoaky/| , or cycl oal kyl al kyl group as def i PETYEP2004/001588

herein. "D al kyl am no" neans a radical -NRR where R
and R independently represent an al kyl, cycloal kyl,

or cycl oal kyl al kyl group as defi ned herel

Repr eseffCuelpallsyle X%fﬁlﬁlt% 8 qungt@ﬁj@on%\@ller@ P%Cl}?dtyd}” qephopdadical of
to dlmathlamno )

di Tg)ieentgts Iin}%/?d)‘r% %}%&H&?u’c c%;l)oger:%{yrl] 04

(cm@{}@,ng;&wh)gﬁ}qt hyI )am no (cycl ohexyl) (propyl ) am no,
(cycl ohexyl net hyl ) (et hyl ) ami

( ﬁ ycl oheRipuhgtitpiod P@&%Wﬁaﬁﬁ?ﬁ@?‘;’a’l FARR weeza R dfor o,
6T o FEAPIGHS g o

Sa&ﬁir@ﬂhéteﬁﬁerent 15 haI o atons, e.g., CH2C1 - CF3,

- CH2CF3,, _ CH2CCl3, " Heter oa | i C
b| cycli CDF@WI@EAH‘)OFH@QW prafh %ﬁ?ﬂ%im IJI% eandently
?eg ehg c ol LG G leﬁlk?laﬂ%l gﬁﬁlp ds\Wefin& hdréthee
in er oat o t he

ected fromN
r eRapn&smatmemgampmrmoﬂmienbut@;re mttlhmttehbtomgﬂlslaanm,ng

&Ef“r%ﬁl“y@%&y%%‘l G g tpetbghBe, FalipBrripefp et | "
foﬁ@?}flb(%thyf)ﬁ%ll%lo d%loﬁfexﬁ)(%ﬂ@'?lﬁﬁinot o the

oary gr oup he aromatic ring

c 0 fayalomangmthyﬂ)@asﬁxyb amm@e (@pbhsvgyhneﬂfyéa(ﬁbylémap yl

r " ?mlr 2 “ﬁg EQI’S’ t%%'a% ﬁps %bc Pr& é}l‘,ogbql 39 Tt lado, %r%ﬁ%rll‘r}iy Wubid Sid%hloro.

SUbSt | t vERfoalk P%@aﬁis%ﬂ(yﬂ §1ﬂ5§hﬁité@’$v1th bﬁé el same or different
hydr oxyal kyl , = het er oal k acyl | am no, am no,

al kglbabims e.gi- QHQQL&G‘FHO%H@CEM CH{ZG 325 al kyl sul finyl,

ot SERLES Fop o s ROy 2 o

al kewg af Radtvhe aﬁ)ﬁiﬁdﬁ@ gl contaytdh@uwye, tha) @ threairing dgteroatoms
cyano, nercapto, methylenedi oxy, ethyl ene

0 ps¢1mt9£|1 frynslﬁb@t onQyttRreaHERg TINS RioTRS RHRE ' ox%pl}eym@ﬁ@tandmg
te Ehm& hete ?f?eal{d @&f%r‘dﬂﬁ?q a Qi\'i% licssgﬁt‘éfn ln'v{?ﬂﬁl?gné (9f the rings is

urany I az i sot hi azol yl ,
t r bﬁb@bydhc antosl ﬁd@hi;dmatﬂcsmx ot pf atta%ﬁmnm hodheyheteroaryl group

5 E"gﬁ i?l i p%‘;f;%%tnwc)nt%wgm least. ozle)hpter@t(zrg. The heteroaryl

rre%‘ggiyﬁgf‘g 1 @%P‘g% Hﬁ%ﬁﬁént%mth gne o I_nore substituents,

be pze(fénab]gzrtyie or ted smydxentsemmw ﬁwml alkyls baiemlkwlﬁ bydmyyalkyl,

benzothla ben20|soth| rlaz

BRI 5 h ey LoD A Ao Ao B G, S,
alkylsulfinyl, alkylsulfonyl, -SO,NR’R” (where R’ and R” are mdependently
hydrogen or alkyl), alkoxy, haloalkoxy, alkoxycarbonyl, carbamoyl, hydroxy, halo,

nitro, cyano, mercapto, methylenedioxy, 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)-pyrimidin-2-yl, 5-(3,4-methylenedioxyphenyl)-pyrimidin-2-yl,
benzofuranyl, tetrahydrobenzofuranyl, isobenzofuranyl, benzothiazolyl,
benzoisothiazolyl, benzotriazolyl, indolyl, isoindolyl, benzoxazolyl, quinolyl,
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WD 2004/ 076448 PCT/ EP2004/ 001588
t et rahydr oqui nol i nyl, isoquinolyl, benzimdazolyl,

whenwziosaxazol yl or benzot hienyl and deri vati VRBGI/EP2004/001588

t hereof. "Heteroal kyl" nmeans an al kyl radical as
defi ned herein wherein one, tmo or three hydrogen
at ons, have been replac

.n%sbwaewmh@/éa igequRP y15‘€$ %eﬁéygi’%lﬁ%gﬁ%%%lv%qr.bﬁazq;@enyl

JN@B%‘Sth gr-S(OnRd (where n is an integer from
O to w th @Ilt%e under st andi ng that the point of

attach nﬁHetenfalkylh’énhmmlkﬂ yadical agidefahed lerdih mdl@gflﬁn ane, two or

g;@?%gﬁl)%gg@%ﬁ%}%% I nd&%}é}%&{%@ IRN?&F?DS‘%? %gﬁtépgep%ndenﬂy selected
| ngepaRd %5%0%15%& @wemmr@ﬂ‘;"@(0§w|(wh&le‘ﬁﬁh anmteger

cycl oal kyl , “or cycloalkylalkyl d when n is

hy toagete, 2)aWﬁ<t§1Ithe m;dslr&mdm,g thatithe mamt: 9E¢ttaahm9nfa1fi£19¢ heteroalkyl

and .wh s, 1 or .S l. | oal k

cy AT Py g, WP R UEKBE Y iy reioghon o
di gydi dna;framm R%aﬂweaﬂ:t tépeadaxprgtieach oﬂhephyﬂiegenpuayl alkyl,
are not nmted to, 2- hydr oxyet hyl , .3- hydr oxypr opyl

2- W@@@W arcyielaatlofalivds pyd whenm 1s & RS lethyrragesplkwb gy¢loalkyl,
%%(%élgﬁll ?rﬁcrwmin ﬁ }1/%1;’%1{( %X?(bﬂstagﬂhg calcloalliyl cycloalkylalkyl,

2 &[’ﬁﬂw@é}ﬂa&hmo;%mﬁbzﬂﬁﬁﬁﬂﬁnd or &aﬁ@lmhhyR&plﬂeﬁmaﬂvetdxyﬂnples
am nosul f onyl et hyI am nosul fonyl et h

suineBidp) b apynot inaitasip adnbhidrenyat %ﬂy?ﬁ%{ propyl, 2-hydroxy-1-

TP R LRSI RV Bl o p B R AP AN DA oy buty

maZ,Bsdmycﬁaiyhmyleﬁ-hgdroxynlsmbﬂnyl;ﬂqﬂyl;&amamﬂaﬂ | Laminobirapyl, 2-
to. 8 ring ataons _in whic two 20

: ?%’Iﬁchg’ltl%‘if@n&]@@yh @E@P%%‘tlfgﬁ‘éh@g}yéc‘in@&o?‘%lg’w N&{YL{ wher ei n
€ a }11?&13} )}?}qﬁﬁeﬁg nomffé)'h?gﬁ?h lafnléﬁxlylanﬁﬁ&ulfonylethyl

aI am no onyl am no) sul fonyl |

( dmtﬂwmmﬂfmlpfropuu car banoyl ,

E 22\5%2\% %I?é]g'? ié‘?t%sflc%(ﬁ‘? k%t) %%%ﬁﬁ’ﬁﬁ@ megns a saturated or

di ﬁﬁé&iﬂr@t@ﬂ Bgﬁ%&ﬁiﬁe c%Jci‘ib! h}dica@of Dt 8 ﬁﬁ@hﬁbxﬁs"&h@ﬂﬁcmom&or two

an integer fromO to"2), the remaining ring atoms
beting atoamszoe heSraatamsselertad fram SRR clrdiopdin eacigR nigyndspendently

or ryfipee St RV heffo B bR RERO R el R sl
he BERFakiitho)silBd1, dﬁfﬂaﬁﬁ)yl (ﬂkﬂ@ﬁﬂlﬁd?&érboﬁmd@’d@iﬂylaxmno)carbonyl

oxy, am no, nonoal Iam no, dial kyl am no, aralk

(%wn&ﬁ)@l)li&l ((alk@la@nw)cgrbgnsdaﬂcmor dwllﬂéammeﬁarhonwlkxl} O, or
R oo SR 1o 2B ) 02 Vg cagpon

30atphenylthe I@fﬁﬂod?clyl &ngyﬁdﬂgﬁiptmhala}l' subshituted independently with one,

-al kylene-C(=O R (where R is hydrogen
tW())/, or threecgubs 'tuegts selected from alkyl, hgloa yl, heteroalkyl, halo, nitro,

cyanoalkyl, hydroxy, alkoxy, amino, monoalkylamino, dialkylamino, aralkyl, -
(X)n-C(=O)R (where X is O or NR’, nis 0 of 1, R is hydrogen, alkyl, haloalkyl,
hydroxy, alkoxy, amino, monoalkylamino, dialkylamino or optionally substituted
phenyl, and R’ is hydrogen or alkyl), -alkylene-C(=O)R (where R is hydrogen,
alkyl, haloalkyl, hydroxy, alkoxy, amino, monoalkylamino, dialkylamino or
optionally substituted phenyl) or -S(0),R* (where n is an integer from 0 to 2, and
R%is hydrogen (provided that n is 0), alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl,
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al kyl , hal oal kyl, hydroxy, al koxy, am no,
nmonoal kyl am no, dial kylam no or optionally

W@ mgiid4ug ed phenyl) or -S(O nRd (where n i s aPCT/RPBg€001588

fromO to 2, and Rd is hydrogen (provided that n is

0), alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, 13
WD 2004/ 076448 PCT/ EP2004/ 001588 _ ami no
noﬁ@anq(moalﬁalh&slanawdalkﬂﬁmr?@ Oy 9&@@5&%1\@& spegjfically the

f?Hﬂe‘Ee% %%lucg %ﬁﬂtﬁ?ﬁ&ﬁf?ﬁi’eﬁ' 3] teﬁﬂ‘é’d&‘%ﬁﬁmﬁ Wipdriino,

mte L te ropyranyl,
N- D@frﬁﬂllylplmfdnﬂﬁWprﬁdérazﬁthylpyrrohdm- -y, 3-pyrrohd1no

o nmﬁ@mt JHRD) Birgnorohelane Mismpivabner | iy i oRophS ind £ 1-dioxide,

ﬁﬂg‘gja 118 Sld1%ﬁg9§iyﬂ%hg§1 lmldazohnyl alnd the derivatives

enyl I"oXi pyrroliny
|nﬂdﬂadllnyl and t he derivatives thereof "Leavi ng

I ou the nmea Conventl onal SOCl ate
OO DA ating ey an e TRvemesppyentondly SEpaHEE Wi L in

| ng#ﬁg&ﬁ:% Blfic Qﬁerfﬁ@iriﬂq iRtk 6a @i}bupa:aﬁé’cﬁé Spﬁéihé &sﬁl&ged by

es hal o (such as chloro, brono, and iodo),
al hmdswmbrapﬂwgludarmlm@w& ftsrthcuiwbromlokgmbl@dbb nyI oxy

trﬁﬁﬁaawl i asrerd 'Ca[g%)?: Mlé??‘ff%%y ;é,gexg 2deBSH).OXY

a%&fy%@eﬂfé%( ))x A6 trifluoromethanesulfonyloxy, aryloxy (e.g.,
N O d| met hgl hydro%gyl am rggg()yymtl onal |y substyl t u}; glg e

phgrﬂyﬂlmm 1%y, ph@hy}ty,éx‘@ubmmhbfﬁwdi@iykq@mn@n al 'y |
one. " tweOBPotyubn, bR, OIS b iR P egh RUGR dbtionally

Or QubstiaRaB wahiong o@indb Kﬁl&stltdaaﬁ’csppﬂekethblyh)yld,r tweyad thiyde, substituents
het er oal kyl , acyl, acylamn am no,

di &¢lRstpc HioRD thealTRyP ARSI <P<fy4]l’s)d} hﬁ1ﬁ91|1<}’1 %ydroxyafkyl heteroalkyl,

?Lgéégs u%f&fa{‘%ho’hyagﬁégen o¥1£%{34}1§r € 1a]k i 85&/ Q.Eg]thlo all%llsulﬁnyl

al KixisaEolaM8O,NRRUdwhyte, R’ fatﬁerng(r,e 1iikiﬂpendamltltyrlgldrogen or alkyl),
cyano, nercapto, nethyl enedi oxy or et y] ened;j oxy

- cafiRrpRI8loalkek by [alsoEyCartbygyl.s Rat amz ;- %, halo; ‘mitro, cyano,
IR' 1516

ar DAL SRR < ﬁ%?%%ﬁl A HEONR R,
al kgOORAM r(@myrenapﬁ@on” oanﬂum SmRea whmenﬁ and R'® are each
SRS Bk T BT Hofhpsmbsies
ot n ref&?ﬁ;(l? s€ @&%&l ﬁﬁi‘nnc{he d@%ﬁﬂ?)’b&{ﬂéﬁﬁé of allF?fl haloalkyl,

| sul finyl, alkylsulTonyl
( V\/hydmfélkﬁn cheRroalkyl, 245yi, naepenidentanyingy dlrl@@mno,r dlalkyla:rmno

ny ey SRt ol SRR g PR e e

or ilﬁieBé‘ﬂcﬁﬂﬁﬁ W6 gedVBF 8lkyl), alkoxy, haloalkoxy, a]koxycarbonyl carbamoyl,

hydroxy, halo, nitro, cyano, mercapto, methylenedioxy or ethylenedioxy.- More

—)

specifically the term includes, but is not limited to, phenyl, chlorophenyl,
fluorophenyl, bromophenyl, methylphenyl, ethylphenyl, methoxyphenyl,
cyanophenyl, 4-nitrophenyl, 4-trifluoromethylphenyl, 4-chlorophenyl, 3,4-
difluorophenyl,  2,3-dichlorophenyl, = 3-methyl-4-nitrophenyl, = 3-chloro-4-
methylphenyl,. 3-chloro-4-fluorophenyl or 3,4-dichlorophenyl and the derivatives
thereof.
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specifically the termincludes, but is not limted to,
phenyl , chl orophenyl, fluorophenyl, bronophenyl,

woreiohprqahenyl , et hyl phenyl, net hoxyphenyl PCT/EP2004/001588

cyanophenyl, 4-nitrophenyl, 4-trifluoronethyl phenyl,
4-chl orophenyl, 3,4 30 difluorophenyl,

-di : | _..3- net, - 4-nj h I . ‘
3 onl or o B RL i BAGHTE" Megnd g SR siaped st o
3, dialingsinoe aplydmy heaiebt bbeurderd tHathy @scriphie BRfuded ths¥fes

2004/ 076448 PCT/.EP2004/ 001588 " (ptional " or
v o phpts Al ¢Xpt HeGiFremsiaRee prraTsaddasiarass iy whishdt ddsdot. For

g ccur nd t hat
e, oyt BTy kol or RE N hed it b B3 ot
ci meansghainbealbylouay bainded net lengesent, @nd\/ltl}eﬁdbsblﬁptﬂﬁg?cludes
" tiona nono-
G St VRS Haar ks Rgo- GF Gpbs B e W iy and
; ri I on
al it SRvIRE (HRESY @ea%g%opgﬁgﬁ@}eﬁ DRG] Pt

i ncl udes situations ere t group 1°s 4
di subst T3ubstetitedialltyl dmean skaypl alloyl @upupeindingsoreldatrh@®spreferably

wh the aryl group is not substituted with the al kyl
g r‘%llrﬁg?‘m & i spbtisuenss selgoted fEorA dhegroup RYMSiEngLAS anwly Adgamino,
ongdesx yTelkexy, Rikdhes, Tkl atkyl A&, aIléﬁQg@arrb&gﬂ eﬁl{}{lﬁl&i}n% plkylsulfonyl,

substituents selected fromthe group consis

acikylsudfyylastkmidhio, argl, hydealkyl, dialkiytanyino dreteroaryl and/or

h h |.koxycar bonyl , al kyl am no,

al e§ﬁ?é§%4>’é’nay5?i,eﬁhs<?%‘gﬂvsu| finyl, alkylthio, aryl,

cycl oaleyferrediralidald fMiitsheh®da® bRADY WhB8I Hnitions are given
h%}erocyclyl, as _defined above. Preferred radical s”for

t REO¥H&Ritkase spechiigrdlyimemplitied infixdnpdes. are given above
L e A T -

" Phar maceut i cceptal .
eycérpriapt phahacestica ebdpodition BAER abhdr8llPsafe, non-toxic and

har eutical conposition that is generally safe,
ﬁaﬁl_tg%jv@ogﬁ%ly P athaissiwsresiiabler pyd ineludes ernimiente that are

u ' i i NI that. are
LHSIEAOLEcaRlabTEL U ALkl .
plipharaeeatticelly acesptabld extiphar namassd ichk speatetphahl @laims
excipjent” as used in the specification and clainms 20
i ﬁ‘lclh%égc’%‘d%% G &QIR thansme suehgrcimentsuch exci pi ent .
" Phar ne ' lewsakt ns
L] TepRhea 5 aphR ot ol BaSRIBR R
pobyewsesicaly acteptablechngtibatpaswebwey tleadesired phatgiaycélggic_tm e

. _ . n
FSJ g{t{evgtty n%g o 'corsnlil:)%{}ni aéltlc% slaﬂg {nléflu%'e: 61)1 )aci?lcaldditi%n slaltsl, %?rmed

with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,

nitric acid, phosphoric acid, and the like; or formed with organic acids such as
acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic
acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic
acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-
cthane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,
camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene- 1-carboxylic acid,

glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary
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wi th inorganic acids such as hydrochloric acid,
hydr obrom c acid, sulfuric acid, 25 nitric acid,

w@bwsphang c acid, and the like; or fornmed w t hPCT/gR2004001588

acids such as acetic acid, propionic acid, hexanoic
acid, cycl opentanepropionic acid, glycolic acid,
pyruvic acid, lactic acid, nalonic. acid, succjnic

adiudylapaticiagidatauey] spiireg ecid@leponicr agidh BEamG a§idt ar t ar i ¢

agi citric .acid, i G C i

a3 3pArabBirGRB RS, IR RECkFe alte geid, mucan aoid o () sals
nefgatd ®hae hflacidietphstos presémirin theamireht cotpawekeithenisireplaced by
acid, 1,2 30 ethane-disulfoni cid, .. humi .
2-aipgiebiope e Ha B dlkeh geqtel I%ia&,aﬁﬁgﬁi SHEL 1A B2 R 1pn; or
¢ h(!og){rcﬁgﬁgszﬁrﬂﬁ%ﬂ lof R GhaRE Sithh R cRARBINENE AeShHnbRiSe,

aci d, 4-tol uenes onic acid, canphorsulfonic acid,
4-tethaybdlaimdes trofn2tham?e, demethybglecamioar boxyl i ¢ aci d,

| h - id  3-ph | R A
01 i ot i SERERE B PRI IRYS (RheGOu-r gy compound
z%%%ﬁéﬁ%jeg Ol 288 éi?l.\’ég iﬁ@c@ﬁﬁﬁg fo Bfrhflla 1 AW whatl dudh bfodrug is

uconi ¢ aci utam ¢ acid, hydroxynaphthoic
acidininistdrédtol d mamoiatian stbgenti Broseugs ofimaoomiognd el Hormla I are

(2) sal fored when an aci di c .prot resent, |

D abERred BT PG TEe PO AT TR (b fbrheimd of
€. BornmA4'1 A d6gh b WiBHBdt thdModFRaB(S) hagbealehvediinMivoas release
an alumnumion; O0r 5 coordinates with an organic _base .

s uibh caspetithofamild, Ripdusainsiudricaampounds of Formula I wherein a

trjef hanol am ne r t ham .ne, '
SRR B sy M Eh AN SRt Bnti o
t Oz ANY 116 ARYHREleatbd shviveloasgarras tirdtdevsydtbxyl) amino, or
according to Formula | in vivo when such prog)rugls ..
adsuilfhydrd geatipt tespeckinive Examplesiof eradrugs igelideg dupfre got limited
conpouynd ,of For. imul r . i £y e
R e e T
FORTNUdémbthiyAnstisdarbanyl wf hidoxy fiemctionki] fgragtsiin n¢mpoundy o€
cleaved in vivo to release the conpound of Fornula I.
PrBermuga Li ncl ude conpounds of Fornula | wherein a

hydr oxy sqlar%lfggﬂ,g% ﬁ%&g’s WetRxd E%JrorL%EM dtma P HReN AehcBEd to a

For mul a to any Tgroup that may be cl eaved
| Nredbtree group Gpemeteatie risks,freduehyriprexsnts thahfeaotivitr Ergmples

o o ouBe ERER ALY, EATR 6%, 5B EASRe Gu
ace! Bt Einid GHRE ey, (ngﬂ%_b?‘q 282{991§188d Makris¥8 8dd Harrison et al.,

carparates (e. di met hyl am nocar bony

hy GoawendiumodfiSynthetig Oogapse MethndspYolsdb-8di ohnl;ig(ril(ﬁ)ifa pid Pons,

;;V:: iﬁ’}' ]Zi 5%%3% E]E)eggr;éatlrveefa%iﬁo %Potg}:tﬂrg%lfl(%p% %&Lde??grﬂ?yl,t a%@ttyl,
trifluoroacetyl, benzyl, benzyloxycarbonyl (CBZ), tert-butoxycarbonyl (Boc),
trimethyl silyl (TMS), 2-trimethylsilyl-ethanesulfonyl (SES), trityl and substituted

trityl groups, allyloxycarbonyl, 9-fluorenylmethyloxycarbonyl (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.

“Treating” or “treatment” of a disease includes: (1) preventing the disease,

i.e., causing the clinical symptoms of the disease not to develop in a mammal that
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20 reactive group in a nol ecul e masks, reduces or
prevents that reactivity. Exanples of protecting

w@e@dp4e@n be found in T.W G een and P. G WIPGT/EP2004/001588

Protective Groups in Organic Chemstry, (Wley, 2nd
ed. 1991) and Harrison and Harrison et al.,

Conpendi um of Synthetic Organl ¢ Met hods, Vols. 1-8

( Jmaryr bvwxpgsedm@oe@mélsposwm the giseyse tra gpessei iyt gperience or

e Ly T D

t efddubing @Pfé’@@ﬁeh?ﬁﬁt 613@.6 Hiseask lok Iit&bhmlcalsdyh‘;ﬂtorﬁél;' NBY3) relieving
2-trimethyl sil ethanesulfonyl (SES), trityl and

Suﬁ@tdlie@&feéle pqwrstqg regiesigrs? fthe ﬂypméﬁs ggwpl symptoms.

9-fluore

veratryl %ﬁbﬁé%n%@%%?%epr esent gltlelt %@"‘ﬁb&?%ﬁi’/mp"““d that,

pr aihes kdmthigeed isa hfapdna dor trdating awliense, idwffigientdx yifect such
group is either acylated or alk d such as, ,benzyl

anHGQ@ePF for jhe disgras-sThe WEPH’G%X]!Q ?@ ctiyp gjognt” wi Yhry

ol Pé é}?ﬁ%ﬁ@ﬁ%ﬁ&hﬁefﬁ didehdeAnitsSeb ity @hd MeSagdNWeight, etc.,

ers. ating"” or "treatnent' of a di sease
I nof theesamifa) tofbeaseetetli ng t he di sease i.e., causing

the clinjcal t t he di.se not t el.o
a rmrma OFFPQPHXST% \(}B"Egﬁ’ PP EAolEC %5'2’%?01219 g@% the'sure
eﬁaélft%%ﬁdlh 09 thell £6ths 80HE drrhRednigrt 6F ﬂ@ﬁ%&dgym space

oes t yet expe ence or display synptons of the
d| sreatsened Zsomenkf I. blisorineny t]uetﬁ difflirde theearrangementzpf tleait atergs in

reducj n devel o t of the ease
cl iEal el eSSy PerePisoiis 8 BBl iiages of one
. Bnoth&2d#S tdrhell e@hﬁﬁé&bﬁi@rs@ fan& It 56l k1 afetnodF suptiSmposable mirror
cI inical synptoms. 5 "A therapeutjcally effective

ambmages ofeasisothéraratepuad “@rntiomeispo WhentafompouRf gs an

adm nistered to

SUPTERERE Bt P ¢ b bl pEp B A il
Th %rougﬁ ef FeRest dnaadidritere fi Sabibles Adrensmtiomoet tdn wacharacterized by
dependi ng on the conpound t he di sease an

s etk absglugaepnifigaratig of e asymmetde genter gy g %@S%Eﬁ%y theR- and
bedr t

o L MR Y I R
bomtateg tiafplidees frpokirized light dntielesignatad esrémtrométatomew levorotatory
atoms in space. are terned "isp rs t

di (rerasi(@) ph)- bspmﬁfﬁgr@wmweéy) thé& ?315981?9“11 C%ﬁ%@és Sither
t eﬁﬂﬁ?@lduﬁteﬁﬁﬁt% QB a8 2 midtufE §ietedP ”Rrrﬁlﬁlﬁékoﬂﬁﬁuﬂggqual
ror 1 nages one another are terned
d &gioemmrm”lﬂse emnﬁombusssecailhdta MOGHID@HHmH nmposabl e
' each other are te

mrror 1 f
"enant i Icgm ngrf’ &hlé mg%mmﬁggogﬁss one or more asymmetric

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

stereoisomers or as mixtures 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

17



10

15

20

25

30

asymmetric center, for exanple, if a carbon atomis
bonded to four different groups, a pair of

wepaabianers i s possible. An enanti omer can bePCT/EP2004/001588

characterized by the absolute configuration of its
asymmetric center and is described by the R- and

S-sequencing rules of Cahn and Prel og, .or by the .
manner WhilgAhebropdgst defindden %tn IpyRIEPR 48 @W@nb‘?cgﬁéor@f certain

nner Wil et ¢ 19 g
Dottt ot Sl AL BERORET 1) TP rere oY

respectively). A chiral conmpound can exist as either
i ndi vi dual enantioner or as a m xture ther

.o A
m xt ur ePesTesi GoriRguBeR Rl the BVEHIYL 376 fempeUnds having Formula (D)

enantioners is called a "racem ¢c m xture". The

conpounds of this inventjon_may POSSESS e QL. noreg
asymet r i dr—26)centlors: @E%ﬁﬂﬁﬁﬁégﬁ%Hg'aﬁﬂ_TﬁéwéTéfe
be produced as individual (R - or (S)- stereoisoners
or as m xtures thereof. Unles§ i ndi cat ed ot herw se,
the description or nam ng of]% particul ar conpound in
the_specification and clains is intended to include
boPReHdi vi dual enantiomers and m xtures, racemic or
ot herwi se, thereof.. The nethods for the determ nation
of stereochemni stryRand the separation of 30

st ereoi sonmers are [l-known in the art (see

di scussion in r 4 of "Advanced Organic

Chem stry", ) J. March, John WIley and Sons,
New York, 1992). EFERRED EMBCDI MENTS 17 WO

2004/ 076448 PCT/ EP20dB/Q01588 While the broadest

defini tirgg of thRs invent i @heieRodesken bupgiteefvithane of R’ and
ceé%ain conpounds of Forpula (1) are preferre

Pr

tr fow. 2c brigermicnede twebridgshesd Fashomptemsosilia gter of Y
hayi ngs £ 1)1 - ()% - (E) (CR3R) - (CHR5
(TR et o pyaredl iy (5 (FBF L(HES)T

wher e R@riaad hakes botgstiepgl; Wi th one of R7 and R8 to

forma bri dge of one to two bridgehead carbon atons,
and theFat abpndi R7

E is selected from -C(=0)N(R'%)-, -NR!)C(=0)NR')-, -NR')C(=0)-, -
NR?)C(=0)CH(R'®)-, and -CHR?)C(=0)NR %), where:
RY R R, 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
heterocyclo or heteroaryl ring optionally substituted with up to two
groups selected from R

R? and R* are, independently of each other, hydrogen, alkyl, or substituted
alkyl (more preferably lower alkyl optionally substituted with hydroxy);

R’ is hydrogen or alkyl;

Q is —~C(=0)- or C;alkylene;

R’ is attached to any available carbon atom of ring T and is selected from

lower alkyl, hydroxy, lower alkoxy, halo, cyano, triftuoromethyl, trifluoromethoxy,
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and R8 is selected fromhydrogen and R9; 15 Ar and Art
are both phenyl; F is a bond; Eis selected from

WO S{e@fMEdR10) -, - N(R11) C(=O) N(R10) -, - N(R11) C(BCY/EP2004/001588

N(R12) C(=O) CH(R13) -, and -CH(R13) C(=O N(R12) -, where:
R, R11, R12 , and R13 are, independently of each

ot her, hydrogen or 20 alkyl; or alternativel R12
ancar Fowenallrylbabstinisd Wl@?g@terfé my@Foxt, lorst AKOXHJBIP SO

Pﬁﬁ%? eégﬁﬁﬁmﬁﬁhqﬂ5;§ are attached, respectively,

erocyclo or “heteroaryl ring optionally
subst i t gt‘adselédidd frpmtlowenaikylgimltpsy, $evacilenkyl hdm dwo,

25 R3 and R4 are, independent of _each ot her, .
hywb@mmetbylmﬂuomm@h%@b AR %i%v rsgt(s g with one of

ox@? ';wggm%gcyhyégr,o 2h gﬁﬂ%ﬂo}{} ag% | gﬁﬂﬁ&gmwoay,

Cl_2al kyligoer 1Rthd s attached to any avail abI e carbon
at om of rln&g{ and is selected from 30 | ower alkyl,
hydroxynlﬂ aﬁﬁkoxy, hal o, cyano, trlfluoronethyl

t |
M o r gflgfé}/rsombs , iR e@f‘)f RARAAS alt }{@rﬁ%@ﬁﬂfc@l@}l&%gptable

or-a d with one of hydroxy,
| oyutts tldrkafxy, hal o, cyano, trifluoronethyl, or

trifluoronmethoxy; R14 is sel ected from | ower al kyl ,

hydroxy, |ower al koxy, halo, cyano, trifluoronethyl,

L f1 UORgRRiHRNY in AlpdmionEromhiy| A Addtagsprefddbly both

one of oxy, |ower al koxy,

t r pldnyb rrmreptaﬂ:rabkyrphtenylfdpucmibéﬂb@tﬁytedrwlﬁsomﬁa bvo.or thike

nis od [ ‘

i e stested EBRIPLS S Sk B bR Bifroromeiyl and

S ahﬁ@lshﬁsﬁﬁ OMoré BreheaBiy ARG sglected mmpmmsaf _ciflofepheniil 24

( referably both %ﬁhenyl ﬁgoig

br et iopypheghoBpEPaTIcl TSRy 5Bk Goxyphenyl

t V\g,’4-cgmetchoxypehenyl, and 3,4,5-trimethoxyphenyl, and Ar!is preferably selected
from 4-chlorophenyl and 3,4-dichlorophenyl. Most preferred are compounds

where Ar is 3,4,5-trimethoxyphenyl and Ar!is 4-chlorophenyl.
In compounds of Formula (1), F is preferably a bond and Q is CH,—

In compounds of formula (I), E is preferably selected from -C(=O)NR'?)-,
NERCEONR'™)-, and -N(R'>)C(=0)CHR”)-, where R'%, R", R"?, and R
are, independently of each other, hydrogen or alkyl; or alternatively, RZ and R?

may be taken together with the nitrogen and carbon atoms to which they are
Rls\ R
B

19

/
3N

attached, respectively, to form 0 ; where R'® and R are selected

from hydrogen and lower alkyl. In compounds of formula (I), preferably when E is
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groups selected from hal o, al kyl, heteroal kyl, al koxy,
nitro, trifluoronethyl, and al kyl sul fonyl. More

woe@hera y, Ar is selected from phenyl, PCT/EP2004/001588

4-chl orophenyl, 4 15 net hyl phenyl, 4-nmet hoxyphenyl,
3- et hyl sul f onyl phenyl , 3, 5-di net hoxyphenyl ,
3, 4- dlnethoxyphenyl and 3,4, 5- trlnethoxyphenyl and
ArIR'Rs prefgfPably selected from 4- chl or ophenyl and
3, 4-dighl of ophenyl . Most preferred are conpounds
s 3,4, 5-trinmethoxyphenyl and Arl is
|. 20 I'n conpounds of Formula (1), Fis
preferatyf’y a bond and Qis CH2-. In conpounds of
formulali(l), Eis preferably selected from
- C(=0) NORL0) - ,, R™® AR pfe(predetibRL B thyl, amd m is preferably 0. Most
- N( R12) C(=0) CH( R13) wher egﬁ& , and R13
armseferiad evscpamernds wherg &cif ~O) rogen or al kyl ;
or alternatively, R12 and R 3 25 may be taken
together with the nitrogen and carbon atons to which
they are Rk \ RRg _ N\ -j-N attached, respectively,
to formO ; where R18 and R19 are selected from

hydr ogen and | ower aIk | n_conpou

pr ef er abl yingeappopngssof @b@mfg gg’ R seloBle 1 bhd of:
PCT/ EP2004/ 001588 R18 R19 j-N O, R18 and R19 are
preferably nethyl, and mis prefera 0. Most
preferred @fe conpounds-’ ere E i,s NHC( =0 NH 51ln
conpoung) "For mul {§ A r‘prefer T is el ed

from g % %’ \ ,
and]/ 9 TR V\herieM RO™i s atth’ched )any aval | QR?)e
carlbon at om of ng T and 10 is sel ected from | ower and

al kyl and hydroxy, and nis O to 2. Mre preferably T
is

9
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 or ¥ .

In compounds of Formula (I), preferably R?is hydrogen; and R* is hydrogen
or optionally substituted lower alkyl; more preferably R3is hydrogen and R*is -
methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl. Further
preferred compounds 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):
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1~?r 1-N N or K 15 In conpounds of Formula (1),
preferably R3 is hydrogen; and R4 is hydrogen or

wopikonas y substituted | ower al kyl; nore prefRPCHBP00RB1588

is hydrogen and R4 is nethyl, ethyl, 1-nethylethyl,

I sopropyl, 1-hydroxyethyl or 2-hydroxyethyl. Further
preferred conpounds are those wherein R3 is hydrogen;
and R4 is 1-nethylethyl or 1-hydroxyethyl. 20
Accord&g% to anot her aspect of the invention

prefer pconpounds are those conpounds having the
formula (I 20 WD 2004/ 076448 PCT/EP2004/0015 21 (R

CHR
Z?ﬁbceE%%ﬁzn( ﬁmtﬁé§§%E |ch
5Tis R, where R6 is t -.ether (ID,

with one of R7 and RS to forma bridge of one to two

bri dgehead c nato n sbtltuted W th
on® eﬂ‘iﬁﬁa a?'f’&e]?tﬁ SS%Stger%P%éji "R8 is selected
fron1hydrogen and Lbower alkyl; E is selected from

- C(=0) N(R10) -, 1)C(=0) N(R10)-, and - 10

N(R12) C(=0) CH( R1 where: R10, R11, Rl12, and R13 are
i ndependent | t her hydrogen or |ower alkyl,
or alternat|¥€ nd R13 may be taken together
wWth the nitro nd carbon atons to which they are

attached, respecgively, to .
T is P y , where R® is taken together with one of R’ and

R® to form a bridge of one to two bridgehead carbon atoms optionally substituted
with one to two CHs, and the other of R’ and R® is selected from hydrogen and
lower alkyl;
E is selected from -C(=0)NR'%)-, -NR')C(=0)N(R'?)-, and -
NR'»)C(=0)CHR")-, where:

4 R RY R, 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 heteroaryl ring having up to two
N atoms and optionally substituted with up to two groups selected from
methyl, ethyl, hydroxy, methoxy, halo, cyano, trifluoromethyl, and
trifluoromethoxy;

R* is hydrogen, lower alkyl, or lower alkyl substituted with hydroxy;

R and R are each independently selected from halo, OR*, and SO,R%,
wherein R? is lower alkyl;

misOorl;

p and g are independently 0, 1, 2 or 3.
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forma five-nmenbered heterocyclo or heteroaryl ring
having up to two 15 N atons and optionally substituted

wWowaoh/ona4g o two groups selected from nethyl, BCHEP2004/001588

hydr oxy, nethoxy, halo, cyano, trifluoronethyl, and
Itrifl uor onet hoxy; R4 is hydrogen, Iovver al kyI or

ower al kyl substltuted wi t h hydr ox

each i nHejoaingends 9f analai B prefersbh: & SF%Q@? from d&(—%)%H
S02R22, 20 wherejipn R22 isy,lower alkyl; mis 0 or 1;

p and q are indeg%hdentl 0, 1, 2 or 3. 21 W

2004/ 076448 PCT/ EP2 01588 I n conpounds of fornula
(1), preferably_E E i/s sal cted from-C(=O NH, - RI18
R19 \  J-NN NHC(iT)) and O, where R18 and R19 are
each hydrogen or | owgr aIkyI preferably R4 is

hy rogen, nmethyl, ethyl, eth 1.
sOWYH: a0 i s selected g QF%kﬁkgéﬁ%&§D@gﬁﬁn0r

O%L‘ ?ﬂgyf ?)?é%lgbBZR“ fﬁ%gﬁﬁ%@ﬂ %étﬁﬁr @th?f ef y)?thyl » O 1-
l\/bfnethp'teeﬁ}é r B3 ig, selented cErqnohlald,smcihoX)o rand| irrgctl(ylmlfonyl iR3! is halo

?l N or rther fe e those of
Foéwarqfﬁa?lyg% E p Sihdr é gr%f
i medi ately defi ned above; R2 and t he phenyl group to

10 which each R20 is attached together form phenyl,
3- et hyl sul f onyl phenyl , 4- nethyl phenyl, or

3,4,5-trinmethoxyphenyl, and R21 and the phenyl gro
to which each R21 is attached together form N
4- chl or ophenyfor® prederdbl§ MotipeRhd v forntlle (TR IMPe uhds

the invention are CCR- g receptor antagoni sts and
inhibit _154%esi nophil recruitnment by CCR-3 chenoki nes
such as /RA ANJES, eotaxin, MCP-2, MCP-3 and MCP-4.
Conpound lf this invention and conposi tions
cont%/mlng

. Further preferred compounds are those of Formula (II), above,
wherein E and T are as immediately defined above; R*® and the phenyl group to
which each R? is attached together form phenyl, 3-methylsulfonylphenyl, 4-
methylphenyl, or 3,4,5-trimethoxyphenyl, and R?! and the phenyl group to which
each R?! is attached together form 4-chlorophenyl or 3,4-dichlorophenyl.

The compounds of the invention are CCR-3 receptor antagonists 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 containing
them are useful in the treatment of eosiniphil-induced diseases such as
inflammatory or allergic diseases and including respiratory allergic diseases such
as asthma, allergic rhinitis, hypersensitivity lung diseases, hypersensitivity
pneumonitis, eosinophilic pneumonias (e.g., chronic eosinophilic pneumonia);
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
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them are useful in the treatnment of eosiniphil-induced
di seases such as inflammtory or allergic diseases

wa@pa4iomahsidi ng respiratory allergic di seases SPCIYEPZS4/001588

asthma, allergic rhinitis, hypersensitivity |ung

di seases, hypersensitivity 20 pneunonitis,

eosi nophi l'ic_pneunonias (e.q., chronic eosinophilic
priauetsinale-, the aetivainaredisnt, pollelerendiipae symegoys factors such as the
Crohn'. se Y 15150 ‘oct. th
et Pa i R S AP R FRLE H el LG A of the subject, the

depdtBidyt df sheduinsond WBed, e :@atvamdlfornt bfadminjstratics, anfl other
this invention can be adm nistered in a
t héetpeutical |y effective anount by any of the

: : - .
serve ofhFRAETcRly HATLQb atpblhi B corfrbunls oPBERASa hay range
C offpRLHpgroatmatelys).0 R-20 W 26 dlopratrislyRCi SRR GID:Y0PISB er day;

peretesee eyt Ornd el n HuSCRE SR yafog o f TDRE porson the
di &&@ggraﬁlge RRuld ﬁ@étgﬁiefefalBFy RO oA nlcabat7 ygeh@al t h of
the sudbject, the pot

ency “of the compound used, the
rout e ahogeheraln cofmpadniseShisanvention wild be administergd @er s .

P PB4 2y nbafigns BY b SR B b HBP 05 Sfgacermat
Peﬁ*&hﬁ@&( o RANasvEbShh iﬁﬁalﬁﬁtﬁl)roepaﬁh@fmf(%gr, irflayuscular,

preferably about 0.1-10 ny/kg/day. Thus, o
adinitmaistous bi subctitaneous) admynisirasion., Ateferrgd swgaer efrpgainistration

woul d nost prefer.abl y..be abaout .7 tq 0. .

ol 3B BB S TRy e At Bboring
adfHenietes bEfAStcH) OhapeRrERidicht tlke Gooagiof tabids, pillgrypsules,
one of the follow ng routes: oral, transdermal, )

i nseahiselidsnpgvedays, sustained release feymudations.; seHEIORS; sypengions,

par.enteral .{(e.d., | .ar. L ntrave r

e R st o AR SHE A cqmb R G R prefprred
adfafh&ibeddn@inistdrihg@odlpousdssf this Goryton ayihhalatidry This is an
dosage regi men which can be adjusted according to the
degifetiveimeans far deliveringmibsapruticoamnicdirectiy i thepesmigiqgry ract

ngcir |(lh§%a g .AflcﬁSe]a&%%ﬁ astidna &iﬂ{ﬂtﬁ&l sififiar RPEBRIdSespiratory

release fornmulations, solutions,
sugp&nBdoadiss (seb Up®TawEso. 54079153, or any ot her

appropriate conpositions. Another preferred nner

for admlh¢ shaiee ﬂ@?%ﬁ@%madépm@mi‘gﬂf) ?F%W%ﬁg‘s ?he‘_ mode of
n Pﬁi F B strdtitrPandSth@Bioa®lifaBfit) ¥ eihERRRSsbfan&e| Fotelelifgry via
a rapeutic agent directly to the respiratory tract

f oinhialation tieadomgvind tanlbs fasmbtal asHiqusd sedutions casuspensiens,

S oo e o e e lohadinkd kiSRS hFee
administration. There are three types of pharmaceutical inhalation devices--
nebulizer inhalers, metered-dose inhalers (MDI) and dry powder inhalers (DPI).
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
carried into the patient's respiratory tract. MDI's typically have the formulation
packaged with a compressed gas. Upon actuation, the device ‘disoharges a
measured amount of therapeutic agent by compressed gas, thus affording a reliable
method of administering a set amount of agent. DPI's administer therapeutic agents

in the form of a free flowing powder that can be dispersed in the patient's
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The choi ce of Fornmul ati on depends on various factors
such as the node of drug adm nistration and the

whi@avaidabi ity of the drug substance. For dePCT/EP3004/001588

via inhalation the conpound can be fornulated as
liquid solutions or suspensions, aerosol propellants

d wd d | i i '
A A LR S L R R
o . i ! . i . |
e oG B 468 e Bl AR KR AP o BhelplPhR sBitPes
( DBtibse. Aetrakired amdent afébe themgedte ia serediarm @psie fhm and is
velocity air that cause

the . th [
relee L e, s e Thotapeut | Dgenis
asfo?mmaﬁbnm%I%e%r?df':v\%.ﬁ{ﬂeﬂ%%é:cﬁh f&h&ugﬁﬁhﬁé}fd\xﬁpoor

respiratory tract. s typically have the ) '
f obivavalabitity Bepaphratheprinciple thathioprdsbility erade ingessed by

actuation, the device discharges a d
¢ HEPERAURE Hhe SHEaTH 8§ e ofl BT eeuBPAIe e Lo Pl fis Fat. No.
;S%g?ﬁh%ﬁp?%ﬁg&da (HarReEBut A tBF8tich BingdsRticles @ithe size range

"s adm'nister therapeutic agents in the
f ofromolf0 ta 1£008eni irowhich thosative material desupberted epe eroadinkad

| SR PP Fs AT R BYERORT G byt HePHayrtgr of e

| NpiRfriBEeutiealehn@yGordinf wiieh tHe Ak B@sp@vsiBrpultdized to
t herapeutic agent is fornmulated with an exci pient,

_sunanoasrtiglegéame partiplasize el (gnhin the PIepRICE 196 A APRAS ¢
is stqore a.ca | [ :
oo REET i fhef 4FRBSHY it T A 1q SvEREHAGhERIG

g f&ﬁﬂ%&ﬁi@?&lﬂtﬁ%ﬂbﬁ@rdﬁ%@hﬂﬁh@}@ﬁ@daﬂﬁﬂb@i ally for

rugs at show_ poor i oavai l ability based upqn_the

pri nci pre EOTEPOSHI BT ‘pca)aprpﬁeflyfgagﬁnséﬂ»i QF&%IQE OiBgy:omma @

i ncreasi:-ng. r [ . j icle

LT SLER M P RS, 1 0

a pbedpiateetdisiaits bormum-akicoadhdmimigrasmnt a dsnotradyérsely affect

size range  from 1Q to 1,000 ' .cht i
mathertherppqusic bepsitsof e wapougd 98 Eprmmta g1 5o e?fo‘ﬁég'er‘éﬁnay be any

mag(gu L hﬁ‘c‘iyé :s0ld Br, iF¥le caOof 2h debcoP BImPES G, %ﬁ&oﬁﬁ 8xcipient

pro ‘fon” of a pharmaceutical formulation in whic
t hthadisygnalig wedilnble te opalof deill zethetast. nanoparti cl es

(aver ag rticle sjze of .400.n [ he .prresence of
surface goﬁ%ﬁﬁ‘fm’é?e"é’ﬁﬂl ?Xﬁ%erg‘f %Bdg égm?thn C%%R’fl?stfu Fag‘:’ ghicof®,
”Eﬁa!ct)ﬂgb,tsgc&béﬁ%ﬁ?aﬁﬁpﬁﬁw Hb&2 bhalk,0 1004l gt i leti@in stearate,
exhi bit's remarkably high Bloaval.lablh_t . 15 The . o
c osqlismtsicarede, @ty enm mpnostearatst s¢dqulge§:hlvqr@|)éa driedeskip Gaitle Liquid
of Formula.(1). .in conbination.wth_at
ph&? a?al}(f:ra?cm}eng% glgg?g 8?180‘%@ goB} fré:lx%grof, S%%Slle?l@ %lycol, water,
ethanol and various oils, including 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 in
aerosol form. Inert 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. tert-butanol,

cyclohexane (1% ethanol). The solution is lyopholized and the lipid mixture is
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Accept abl e excipients are non-toxic, aid
adm ni stration, and do not adversely affect the

wo beanapayt i c benefit of the conpound of For nul BCT/EP2004/001588

Such excipient may be any solid, liquid, sem-solid
or, in the case of an aerosol conposition, gaseous

SichBedbin R ghy sl bk BY Rion™lhebfec fraeSessary, te

| NGhobenesdiay ¢ beGedicad b @omﬁaétﬁ)n B FR5f SzokATE.Q%E Demetrios
sucrose, gelatin, malt, rice, flour, chalk, silica

g ePap%@ﬁeemlew“Epw&#@e Propggfies g Methedseof Pyeppeasios|of Lipid
C ¢ s

MOYQSERAEbBsorA Igtl%én ReP Blgﬁge IRl >Y148Y B0t 1090}, HhaD. .
gI Lase, dt[\IovprAp;yllicﬁfiensgcbﬂlapd)sonm’l’ qfrenc&ﬁn@ibt@ﬂﬁj 166Y-608,
varl oug oil's, i1 ncluding those of pet rol eum ani nmal,

abt e or synthetic origin, peanut oil,

soybean \
T d o Rl RART: H‘P% by G fpro bt
sollescriberbin Reningida's Bhtemnacestidal Sel,en@dsuaﬁtd:d byd® W rdagin (Mack

an | ycol s. es may be used to disperse
gﬁg Grp ?W)Qﬁﬁﬁgeﬁgﬁgn in 30 aerosol form
| nert gege fevél%ﬁtﬁ@&&nﬁ&ﬁtdtlﬂ h?oﬂ%{ﬂﬁ Wtﬁlﬂ‘%ﬁ@ chull range

car bon di oxi de, etc. For 11 posorm ormJ ations o
t hemployed by thopasishedinghe ant. Fypicaliis|the foryutation el gomm'nh, ona

i s T TR
S OF k08 gy] Badel QR 1028 %ﬂﬁdattdﬁewtﬂhah@bﬂhﬁ@egfeﬁ@ che o%é‘nore :

WD 2004/ 076448 PCT/ EP2004/ 001588 suspended i n an
aqwé'@bb fhafrhancutiend emlplowéd Pt@felfablymla don;twgndrs prédent at a level

nec ontnNe oso e can be. redu

FRL Y0 % oREP R AR s R e G Bp? Feygaining o
Pmﬂ@ﬁmamybﬁﬁm (Ferpadsadiboderdrsweper ti es and Met hods
of Preparation of Lipid Vesicles (Liposones)”, Ann.

Rev. Bi ophys. Bioeng., 9:467-508 (1980), and D. D. 5

Lasi c mes rends |

51 ot ech 110 GERyE RN AT bR AT oRRE Mvehtion can be
phasameiby malire%shi ®oh as Hpghd Hisdihg bod BhenddthaR 8ssayeas
described in Rem ngton's Pharnaceutlcal Sci ences,

e dieseribasyin porp\detgtl pelow. (Iupére actiyiy cambaassexadganie Ovabumin
€ dmdu%e%%@thm& th ]ﬂl‘lﬁ/ d ﬁ}’c%ll\ﬁ&ﬁel taE QGS%HEPC? Hﬂﬂoferhe@aﬂ lfelovv
ation can var range
by those skilled in the art. Typically, the
formul ati on w conta on a i ght percent w9

basis, TYSHH ﬁfer??célth@@ﬂ 8 abhrgfiationsayie Bepddn de Schemes

and Examples below:

MeOH = methanol

EtOH = ethanol

EtOAc = ethyl acetate

HOAC = acetic acid

DCE = 1, 2-dichloroethane

DMF = dimethylformamide

PCC = pyridinium chlorochromate

25



10

15

20

25

Formula (1) based on the total formulation, with the
bal ance being one or nore suitable pharmaceuti cal

wez@upran s. Preferably, the conpound is presePCT/BP2084/001588

| evel 15 of about 1-80 wt % Representative
pharmaceutical fornul ati ons containing a conpound of
Formula (1) are _described bel ow. The CCR-3
anPRgonpwidisivae dichiomptef the conpounds of this
in al ured by in vitro assays such as
AI(E‘I(’iodr%ﬁlgll ﬁ&%ﬁ%ﬂgﬁ%m axi s assays as 20 descri bed
InTPE“rétedehﬁhbﬁbai ow. In vivo activity can be assayed
in the Oval bumin induced Asthma in Balb/c Mce Mdel
sTHAStWihemacaliagfie detail bel ow. For ease of
re erence.. | ow ng abbreviations are used in the
Schenes arﬁ%&gtg%lpl es below 25 I\/EO—| nmet hanol Et OH
= ethanol EtQAc = ethyl acetate = acetic acid
30 DCE &U:f?l@' Ht‘%né?h’i':tﬁ*b daqh TR of
PCC = p_ﬂl%dl n um ch g’tr%%ona¥e 55 %%%92248 ro
PGlAH2 (R mm&&ne@mm apty rHreﬁerredJ methocdla imoiedes bifitete oot

t3N—tr|et | am ne THE—tetra an TFA =
t r it po hcgeneral synihetis prpcedur 618#‘?’8%81:08‘% ure The
conpoungfe %’c&ﬂ%&%ﬁ%ﬁ? Rhd #AYER HRA 2F AN HRE 2P RBRY s i N

a number known to one skilled in the art.
Pr efremerihl lmppimd‘ssuch @b Addrichithenzicd Gro(Milwaukes Wisqg USA),

iR (g o S L GG U e BRprdps USA),

avma&&%ge {Diar QIQHHEﬁt?ﬁcaP G 68965 CoHBibiaS. & 911960;1 etc.; or
Cheni cal I\/PI | waukee, Ws., USA), Bachem

( Toepwreesd l@amﬁﬂlods 1 tothodeakitiedrin éhecart foillgmang iocedures set
L g
Ofcl)rt?l int '\i?e 1’1tera§m)e 'such as Fieser and Fieser's Reagents for Organic Synthesis,

Volumes 1-17 (John Wiley and Sons, 1991); Rodd's Chemistry of Carbon
Compounds, Volumes 1-5 and Supplementals (Elsevier Science Publishers, 1989),
Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's Advanced
Organic Chemistry, (John Wiley and Sons, 1992), and Larock's Comprehensive

Organic Transformations (VCH Publishers Inc., 1989). These schemes are merely
illustrative and 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, distillation, crystallization, chromatography, and the like. Such materials
may be characterized using conventional means, including physical constants and
spectral data. In the Schemes, the variables E, Q, Ar, Art, R R? R%, p; g, etc.,

are defined as set forth in the claims.

26



10

15

20

Maybridge (Dist: Ryan Scientific, P.O Box 6496,
Col unbia, S.C. 92960), etc.; or are prepared by

woretohods4known to those skilled in the art fol POWEPZY04/001588

procedures set 15 forth in the literature such as

Fi eser and Fieser's Reagents for Organic Synthesis,
Vol unmes 1-17 (John Wl ey and Sons, 1991); Rodd's
ChEmigtlrSchemedar bon  Conpounds, Vol umes 1-5 and
Suppl enmental s (El sevier Science Publishers, 1989),
Organi ¢ Reacti oHs, Vblunes 1‘l0 (John VVIey(%pﬁ%Sons

1991), March rlem st
Wl ey and § 134%
Organic TAnst oPHt i ons VCH ubI [ shers I nc. 1989)

These scheneslare nerely i@l ustrative and®Vari ous
nodi fi cations to these schenes can be made and will be

suggested to pne skilled insthe ggt havi referred to
this discl %orh@) starti(ng,oat erj al sg@éhe(ﬂ
i nternedi a f the reaatt may be i 806l af ed and
purified if desired using conventlonaIBOQChnlques

i ncl udi ng but @ot linted t& 25 filtration(®
distillation, crystallization, chromatography, and the
i ke. Such naterials may be characterized usi ng

conventi onal i ncl,udi ng physbcal re tants and

spectral m he §c enedt~R riabl®s E, Q Ar,
R0 me q, ®tc. g def | ned as set

forth |n the clains 26 VO 2004/ 0764488)

PCT/ EP2004/ O%% 88 General Scheme 1: 0 0 0 CO2Me (a)

Ove (b) () O NOHNO (1) (2) (3) ~ 0 (fl

N~O (d)am N~O e 31 ( N BG:(4)(5F%@ (R21)q Ar-E

0 (9) Q
—_ /

(Ia)

Step (a):

2-Methoxy-4-nitro-benzoic acid (1) in CHzCl (97%)) is reacted with BBr3
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
treatment with 10% Pd/C in EtOAc (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 Alin acetic acid

(70 h), 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 t. yields 5-hydroXy—Z-aza—bicyclo[2.2.2]octan—3—
one (4).
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\~ R4 (8 (7)) (R21 Ar R4 N(la) 5 Step (a):
2- Met hoxy-4-nitro-benzoic acid (1) in CHCl12 (979 is

WO e@aad4svi th BBr3 to provide the internedi at BCT/EP2004/001588

2- hydr oxy-4-nitro-benzoic acid, which upon treatnent
with SOC 2 in solvent such as MeOH (95%, foll owed by
hydr ogenation and treatnment with 10% Pd/ C i n Et QAc
(98P (i el ds 4- ami no- 2- hydr oxy-benzoic acid 10 net hyl

t . St X N
eater (Gl Shtaf M M RORTAL 57 LR iy 7 o
5%@1@&14& ﬂﬁro‘geﬁfﬂ m}dzz hylbioyalo[@yx:2 jobexetied Qi)ooxyl iC
acid nethyl ester 15 (3) as the acetic acid salt.

St ep 2 ): Reaction of conpound (3) with nesityl ene at
el domtead tenperature (e.g., 165 C) followed by
cooling to rt

| .. : o/
5- hydr &‘2‘“120‘5’216(%)'3&@3%1 NBocprotpeied pommgRS ik (Bap:O436%) in
2 8]
(R R R L T R T PEL R o SRIRRLS) can be
W dolrverttee]f th IN-Bon qim”cecrued 2-agehicydofd. 2R bctan-5-one (6) upon treatment

ey b'gc%%loa&wéw%gé erONG aﬂte%&%tata%gg@%g%% Pﬁplgf\/ﬁ% wth

(Boc) 20 (869 in an appropriate solvent (e.g.,
TEA). N-Boc protected conpound (5) can be converted
t SthbB)c protected 2-aza-bicycl o[ 2. 2. 2] oct an-5-one (6)

such asNGparaepg ool S i EP ARG BEpEReg o

2 tﬁé ApPop SeBL b itdled CoADHolnd(E vifaddaam dfs,4-dhver t ed
ClPhCHzP(O)(OEt)g in solvent such as THF at reduced temperature (e.g., 0 °C),
followed by hydrogenation in solvent (such as EtOH:EtOAc or EtOAc), in the
presence of PtO, (88%) and addition of TFA (99%).

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

aldehyde (8) in solvent such as CH,Cl, (36%) or DCE upon addition of
MesNB(OAc);H or NaBH(OAC)s, to yield compounds having the formula (Ia).
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the appropriately-substituted conpound (7) via
addition of 3,4-di 15 Cl PhCH2P(O (OEt)2 in sol vent

W@ wh/0AB48THE at reduced tenperature (e.g., 0 QrCT/EP2004/001588

foll owed by hydrogenation in solvent (such as
Et OH: Et OAc or EtQAc), in the presence of Pt02 (88%
and addition of TFA (99% . Step (g): 20 Bicycl o-octane
( 7¢enzanl Iphemedet ed with an appropri atel y-substitut ed
al dehyde (8) in solvent such as CH2Cl2 (369 or DCE
upon addi GFgn of Me4NB( OAc) 3H or NaBH(OBQ)3, to yield
compounds Ihavi ng the forBdta (1a). B WO / 076448
EIC'CI)'/ EIPSO(()b) ( 88—=Cener me é! 1 CHYa)l $OC N OC
9) (10) (11))y BOY 0 (c) H N (d) Qwryt
(12) H NN HN N (e), OR N@®)Q-Arl or ({f)b) 1 Ar
ONRNV, 1 A (lc) 5 Step (a):

BOC
©) HNW%N @
> R Q\Arl —_—
(12)
N
N YN
HzN\‘/\ O] A \% R’ ﬁ
4

O or (Ib)

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).

Step (b):

Compound (10) can be treated with an appropriate phosphonic acid diethyl
ester [e.g., Ar'-Q-P(0)(MeO).], 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

CH,Cl,, then reacted with (Boc)NHCH(R4)COzH, EDCI and/or HOBT in CH,Cl,,
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8- Met hyl - 8- aza- bi cycl o 3. 2. 1] oct an- 3-one can be
treated with 1-C -ethyl chloroformate in an

wappaopuisat e sol vent such as MeOH (88% or DCBCT/EP2004/001588

foll owed by addition of (Boc)20 (98% to afford
conmpound (10). 10 Step (b): Conpound (10) can be

treated with an appropriate phosphonic acid diethyl
esthen re[aeteé.wlﬂATFA@nd’(@U(X%@)lgl] BHsri HIpat glewiediempgiture,

ba e.d. ., t assi -

nyrgyen ByeaBie SRSl B b gy P18l B LTS
extracted with EtQAc to afford conpound (11). 15

St eps éc)-(d): Compound (11) can be treated with TFA
[ (@ppropriate solvent such as CH2C12, then

526 SO B 8 SN

r eqaeadedvivith afipp@ptlatebf dubxtitttodiisdeyBadd +1d kiforitcontpowadsexf
tenperature, _followed by cooling and addietion of
Hoprmylap (1) 2pd/6% (18t conpound (13). Step (e): 5
Conmpound (13) can be treated with 4-toluoyl chloride
and Et3N in CH2C12 or reacExcimplds an
appropriately-substituted i socynate to afford
conpounds of fornulae (1b) and/or glc . Exanples 10
The i nvEhe inyantign wilkuaw bedesesbed with the foHowie Werkimgfixmgaples.
wor ki ng Exanples. Exanple 1 15 HBC CH3 O NN d H3C
G Step 1. To a solution of 2-methoxy-4-nitro-benzoic
acigafgfe ©. 0.102 mol) in 80 m 20 of CH2CI2 at 0 C
was added BBr3 (1.0 M 150 mM, 1.5 eq.). The resulting

m xture
HC_ CH,
LY e
H,C cl
Step 1:

To a solution of 2-methoxy-4-nitro-benzoic acid (20 g, 0.102 mol) in 80 ml
of CH,Cl, at 0 °C was added BBr; (1.0 M, 150 ml, 1.5 eq.). The resulting mixture
was allowed to warm to rt. and stirred for 2h. MeOH was then added dropwise to
quench the reaction at 0 °C and the volatile was removed in 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 a 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 to rt., volatile was removed in vacuo. The residue was then
partitioned between water and EtOAc. The EtOAc layer was washed with water
(2x), NaHCOs (sat.), NaCi (sat.), dried over Na,SO;4 and concentrated. The crude
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was allowed to warmto rt. and stirred for 2h. MeCH

was then added dropwi se to quench the reaction at 0 C
wa@pa4bha4ol atil e was renoved in vacuo. The reBCTHER2004/001588

was purified on a silica gel colum with 6/4/0.3 of

hexane, EtQAc and HOAc to gi ve 18 g of

2- hydr oxy-4-njitro-benzoic acid : SQ 25 Step 2:

Top@dﬁ,@msg:@p@teﬂ on a(s@g@ gl 9011@pn Wlth 20% EtOAc in hexane to give

EX glr oo)f ar'a} NF u?ﬁp de 81%%#1% xﬁétﬁglgf?s%e%g a r%gﬂga\% 197).

rc ure wa
heated to reflux for 24 h. After it was cooled to
rt., volatile was renoved in vacuo. The resi due was
t h8%R30 partiti oned between water and Et OAc. The Et OAc

I
NZ)C/JeE s\g?ﬁwgé‘%@?ﬂ%%&%ﬁ” conc!e n% at eglsgqll%ed in BIOH
cr gme m @n&mﬂmamﬁn G RTTHBRIO04 G0 358, i Gk otsence of
ica ge upn W 0
dox % E 7he r%ﬁﬁ'sn agatﬁwwﬁ%ﬁ@ﬂad Hhop eeﬂgﬁ@ "The
aC@T RN borRshiBhte §) 3) ng !1%11&927}1 dék?—%e&o@c a01d methyl

oxy 4-nitro- ol C met hyl ester 4 g) was
di esstmtassemghnyﬁtc@'-lsol(dloo m) and THE (10 m) and
stirred under hydrogen (1 atm) in the presence of
PtO2 for 24 h. The reaction m xture was then filtered
thgféPg;h a celite bed. The filtrate was concentrated
to give 12 g of 4-Am no- 2- hydroxy-benzoic acid nethyl
est er a4-Zmminogdrhydreky-benzoid cifl methybesser @0 g) in 200 ml of HOAc

30§T P SRS g PO B LD i 2o Bt YlpEb gt dhen
ved! Phe fesidhe dﬁestlﬁ‘éti i &d 1?11 YRS/ (Fether/FRORVRE preEﬂﬁ‘tate

res ue was stirre of 4/ 1 of ether/EtOH and
pr ferineilt Eilgatidh faverfetlg oFﬂtAumam?elnwcgamecmlGhegtamcarboxyhc acid

o< B okt i Sl R Pl B> (269t 265478 17%)

Step 5: 4-Am no- 2- hydroxy-cycl ohexanecar boxylic acid
nmet hyl ester acetic acid 20 salt (6.6 g) was heated
toStepftux in nmesitylene (60 m) for 3h. After cooling

tort., 4-Amino-2-hydroxy-cyclohexanecarboxylic acid methyl ester acetic acid

salt (6.6 g) was heated to reflux in mesitylene (60 ml) for 3h. After cooling to 1t.,
solvent was decanted and the crystals were washed with hexane three times to

provide 2.9 g of 5-Hydroxy-2-aza-bicyclo[2.2.2]octan-3-one (M": 141).

Step 6:

To a solution of 5-hydroxy-2-aza-bicyclo[2.2.2]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 MgSO, and filtered. The filtrate was acidified
with 1.0 M of HCl in ether and then concentrated to afford 3.2 g of 2-aza-
bicyclo[2.2.2]octan-5-0] as the HCI salt.
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sol vent was decanted and the crystals were washed with
hexane three tinmes to provide 2.9 g of

WG 20dgair@ny/ - 2- aza- bi cycl o [2. 2. 2] octan-3 -one PEHEP2004/001588

141). S106- 25 To a solution of
5- hydr oxy- 2-aza-bicyclo [2.2.2] octan-3 -one (2.6 g,
18 mmwl) in 60 mM of anhydrous THE was added 55 ml of
LABtePii0 Min THF). After the mixture was refl uxed
under r . :

wth 2 o arieidR 2 Do Rt Dok JRp ke R b
n1dm&ﬂmmﬁe(SSEhéeqsm@ﬁ@nﬂwﬁﬁﬂmﬁandﬁéhnbofTEAd3wﬁbhndﬂm

MySO4 dfilt fi.ed 30
1 O oMIEBE Tridurs s hénted st N roGos i B NQUEAIE e prptpd end
ﬁateqeaau@wész Db B en 35t ONRGnA Ry a?erO ITh Br S%a{eﬁgc ﬁ;gr was

31 WO 2004/ 076448 PCT/ EP2004/ 001588
2 Aasheddi wiflcsatfrated NA@ ¢aqarist difed(®e2Ng;S@. to 2fflors] N-Bvasprotected

oS Rl GRS (28 5, 20
resulting m xture was heated under N2 at 60 C for 3h.

Vol atil e was renoved and 5 the residue was partitioned
beStepdhy Et OAc and water. The organic |ayer was washed

At for o PRaRTPB AT BASPbiaIa SRS SRR g o
(339N rthibl) i BIF atB€Pwa adild 30 gdfPICItT &p) ofheNeaﬁﬁng rnéllrxture

protected”2-aza-bi cycl o[ 2. 2. 2] oct an- 5- ol
nmoiay smmectﬁv%étarﬂ(ﬁlm@i thrtiel a30lity byfl. AbEfi tTate qva); corm@trated

t st Hied 2orRy Vi p 2t EdaguliRanhle B gl 4 or
anBo@ﬁéfdtédt&ﬁZ—@ﬁa Blc?d:lb[?!@Z%;@{anC@b ROV Wi2RE). 20 % Et OAc i n
hexane to give 1 g of Boc protected

2 aza- bi cycl o[ 2. 2. 2] oct an- 5-one (Mt: 225). 15 Step 9:
@/I phosphite (4.28 m) was added dropw se to
3 hl or obenzyl brom de (6.0 g, 25 mml) at rt.

Wi t h st Théﬂh@@hoé}ﬂﬁt@f@ 28 Iiihl) @hs hdde‘dtdwlb\m@@ﬁﬁhm@chmmnzyl
added, the m xture was heated to 80C unti |

ex bromaifed &0 gelxmimsh) a4t vathativdrg. Aferrhml PEFY%?}FWP@SPIH’CG was
i hac‘?c? gf he n‘ﬁ’%&ué’" gvgse Hea"’c\ed & Z{Oa&%.n%ﬂ'f f I)gotﬁe%ué %a&%nn&/% farted.

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)-phosphonic 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 mg of
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-Dichloro-benzyl)-phosphonic acid diethyl
ester (0.594, 2 mmol) (from Step 9) in 4 ml of THF dropwise at 0 °C under N.
Hydrogen evolution was observed and the solution turned yellow. After the
completion of the addition, the mixture was stirred at 0 °C for 1 h and at rt. for 2 h.
It was then quenched with water and extracted with EtOAc. The EtOAc layer was
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After the addition was conpleted, the m xture was
heated to reflux for 1 h and allowed to cool. The

wa@eade7q@uoduct was distilled under vacuum at 1BGFHEBR04/001588

C1-2 torr to afford (3, 4-Dichloro-benzyl)-phosphonic
acid diethyl ester (6.5 g). 25 Step 10: To a

suspensi 9 f.. NaH (53 , 2.1 mol) in 8 mM qf THE
vmash%ﬁwg N (SEES,QWE% 1%@8%4 apgh soncgaEH o %%gcatlon on &
PIsBi8 GERbIanASAMD) hE ir? -Pa9per (8445 9, 2
msfgfc) %%f rom St eﬂplb28(§% ?rtl% h«%&aﬂ&%&% (549@ (

( DidhlBiobbhzylidets) P2 gta)rbipyme|Blditibctame R dadhiosyhy heid ést-butyl ester
((%\’394 2 mol) (fromStep 9) in 4 mM of THE dropw se

a '%ﬂ)nder N2. 30 Hydrogen evol ution was observed

and the solution turned yellow. After the conpletion

of the addition, the m xture was stirred at O C for 1
hSagdllat rt. for 2 h. It was then quenched with water

2004 076D IE eI GoRs G e R R Ao acid
dréedu9Y edterN0 A5Q) v dtifod aed: N ak@dof IRy 10 @8bf DN ofON a

silica gel colum with 20% Et OAc i n_hexane gave 0. 45 ﬁq
ofEtOHBOAC in the presence of PtO; for 20 min. The reaction mixture was filtered

Di.chl or obenzyl | dene) - 2: aza- bi gycl . -

osbierEl TR RER A Bfurb RS G A praisigiad 2902
5 1 Sctb{ PR b ddre-Dembykyliberer) tert=tag -dsice Yl (69).2. 2] oct an
e-2-carboxylic acid tert-butyl ester (0.45 g) was
stirred under 1 atm of H2 in 20 mM of 1:1 of

E 'g,OAc in the presence of Pt02 for 20 mn. The

r jn m xture was filtered 10 through celite and
concentTioad @dution @f 546, Dicldorofbenzyl)-2-aza-bicyclof2.2.2]octane-2-
5-(3, 4-Dichl oro-benzyl ) -2-aza- .

biceshorplioacd m*alitaﬂ%%%-(%&ﬁ &&W ol 2 ol of Cfar (fp was added 1
e - . t e | f .
ST FRY e iRk EPrdSeadd ettt 8y penched vith

1 NGOyl dt was thehextradserd with €31,€1; apd.tRelorganio 1§Er was

mol ) |n, f . Cl2 s .added 1 of, . TEA. ter _
C Feshecvih i ot e Ve RS ca?ﬁe%?te%%@a{aéﬁﬁ et >-
Wik B_DiNaIgEB £ o Rt v th CH2C12
arggl’qtll)ﬁlgﬁl or ga%i Izab%% M\%(\él@@\}\%s gtélﬁ%(\n th II\IaE%OW( sat.),
dried over Na2SO4 and concentrated to give 170 ng of 5
(3..4-D chl oro-benzyl ) - 2- aza- bi cycl o[ 2. 2. 2] oct ane
( BEERELE 270)

To a solution of valinol (DL, 5.0 g, 0.048 mol) in 200 m! of CH,Cl, in 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
mixture was stirred at rt. overnight. It was then quenched with water, and the
organic layer was extracted with CH,Clp, washed with NaCl (sat.), dried over
Na,S0; and concentrated. Column purification with 2/2/6 of
acetone/CH,Cly/hexane gave 7.8 g of white solid N-(1-Hydroxymethyl-2-methyl-
propyl)-4-methyl-benzamide (M': 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 ml
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20 Step 13: To a solution of valinol (DL, 5.0 g, 0.048
mol) in 200 mM of CH2Cl2 in the presence of Et3N

W@ 1®@4476¢i48 3eq.) at 0 C was added 4-net hyl - beneOWEP2004/001588

chloride (7.1 m, 1.1 eq.) in 50 m of CH2Cl12
dropwi se. After the addition was con‘pl ete, the 25

m xt ur e was stirred at rt. overnlg It was then
qued P lni Afenihe Bpxtuamwag ﬂeTedcfpg Ahcit vay diluted with Bt,O and

gcei?ﬁ&%\ﬁ%é%} n%ﬁ?eo hcen %p&gte & |CO]%enééfeﬁfapé e rgﬁlﬁue purified

Wi tdn a?é1ﬁéaﬁg¢1fcolu&ﬁ9\t/ﬂh eNGHAOIS ﬂﬁ&l@dﬁﬁ% BPe .78 2 f-(1-formyl-2-

white solid oxynet hyl - 2- net

pr dB§HyL -EFOFMSL e@ﬁhéewﬁw@e(wa le!zels;ohd:{lvf*sﬂ s204: To a
suspension of PCCin 20 m of CH2CA 2 was added N-(1-

Hydr oxynet hyl - 2- et hyl - propyl ) - 4- net hyl - benzam de (2.2

g, M bdrol) in 15 mM 33 WD 2004/ 076448

PCT/ EPZQJ?4/ 0(%1588 Iﬁf Cl2. After the m xture was
stirred ¥o#s of gl e thylprapybrd methydrbenzamide (0.083

1 1, 91208 f dHao O Bichrb bEnRf-adDiclbiol L AbFocliBR (o, 0,085 ;032

concentrated and the res puril
colrmnml)\m 2 mIRIYGHACD e ri. wableddedeNARHEDAS); (96 gl (I)feq) After the

l 4- hyl - b d
wh el e e s or B apsipiengisdavioNaRL-Oh (o) and
N‘ (ktrh&ted Wit FHORCH e REQRY] thydwWatshs PEARIHEERs4 S BRA over
5 (I‘@zﬂodamgnommtmeadz VirppRativedl It ewithl 9p MEOH Jin 6L, 8hend

o BT o g g he s pay Sgmteol ysipte L I+1: 473).

resulting mxture was stirred for 16 h, it was
guenched with NaHCO3 (sat.) and extracted with Et OAc.
The organic | ayer was washed with NaCl(sat.), dried
over Na2SO4 and concentrated. Preparative TLC with 5%
Me@3amplcPi2C12 and recrystallization from CH2C12 and
hexane gave 50 ng of Exanple 1 (M-+1: 473). 15

Exa 2
4- 5 (3 4-Dichloro-benzyl)-2-aza-bicyclo[2.2.2]oct-2-ylmethyl]-1,5-dimethy]-2-
phenyl-1,2-dihydro-pyrazol-3-one

HC\NY b\Q

To a solution of 5-(3,4-dichloro-benzyl)-2-aza-bicyclo[2.2.2]octane (0.05 g,
0.35 mmol) in 2 ml of DCE was added 1,5-dimethyl-3-ox0-2-phenyl-2,3-dihydro-
1H-pyrazole-4-carbaldehyde (90 mg, 1.2 eq.), and the mixture was stirred at rt. for
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 extracted with EtOAc. The EtOAc
layer was washed with NaCl (sat.), dried over Na,SO, and concentrated.
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4- [5-(3,4-Dichloro-b enzyl)-2-aza-bicyclo [2.2.2]
oct-2-ylnmethyl] -1,5-dinethyl -

w@b@ayhe4ds 2- di hydr o- pyrazol - 3-one H3C H3C - N PCTZEP20bU/@ 1588
ad 20 ~ ~ To a solution of
5- (3, 4-di chl oro- benzyl ) -2-aza- bi cycl o[ 2. 2. 2] oct ane
(0.05 g, 0.35 mmléin 2 m of DCE was added
1, @)Iﬁ?aﬁ@tWyTLQthﬂ PIREmYILOHBndVEQH) o CH.Cl, gave 82 mg of

0 | dehyde (90 ng, 1.2 eq.), and the
mHI?‘é@feiWTf?‘?gg rt. for 25 15 min. NaBH( OAc)3
(0.11 g, 1.5 eq.) was then added and the m xture was
stirred at rt. overnight, then with NaHCO3 (sat.),
and extracted with Et OAc. The Et OAc | ayer was washed
with NaCl (sat.), dried over Na2SO4 and concentrat ed.
34 Bxanpdo3/ 076448 PCT/ EP2004/ 001588 Pr epar atlve TLC
with 10% (10% NH4OH ) gave 82
Exalﬁg‘l{é [3- %,mmihlogq@fnzyg) ﬁ;@gﬁmlgfcy)[:% 2 1]0ct— —ylmethyl]-Z methyl-
N-{1-[ 3- (3, 4- Di chl or prew-¢imethybbenzaimide| o [ 3. 2. 1]
oct-8-yl nethyl]-2-nethyl- propyl}-4-nethyl-benzam de
H3C\ I Nr NO,;OH3CCH3 C 10 Step 1: To a
sol ution of 8-net hyl aza- bi cycl o[ 3. 2. 1] oct an- 3- one
(6.8 g, 0.05 nol) i N> JOCE was added
1- chl or oet hyl chlorofor

e |8 Y dropwi se

at 0 C. After the additing S corrpl t he reaction
mxture was allowed to warmto rt. and wa¥ then

hegtgdi:.t o reflux for 3h. After volatile was renoved,

the solid 15 residue was dissolved in 100 m of MOCH

and t hedotfesplwipntad 8rmethyk8-aza-biggclaf 2. 1]octan-3-one (6.8 g, 0.05 mol)

in 80 ml of DCE was added 1-chloroethyl chloroformate (8 ml, 1.5 eq.) dropwise at
0 °C. After the addition was complete, the reaction mixture was allowed to warm to
rt. and was then heated to reflux for 3h. Afier volatile was removed, the solid
residue was dissolved in 100 ml of MeOH and then heated to reflux for 45 min.
Volatile was then removed again in vacuo and 8-aza-bicyclo[3.2.1]octan-3-one
hydrochloride was recrystallized from MeOH/Et,0 as a solid product (58% yield)

(458 g).

Step 2:
To a solution of 8-aza-bicyclo[3.2.1]octan-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 sodium chloride, dried over Na,SO, and
concentrated. Silica gel column purification with 20% EtOAc in hexane gave 3-

oxo-8-aza-bicyclo[3.2.1]octane-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-8-
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Vol atil e was then renoved again in vacuo and
8-aza-bicycl o[ 3. 2. 1]octan-3-one hydrochl ori de was

wo e@npsd4as | i zed from McOH Et 20 as a solid prodect/EPB8%601588

yield) (4.58 g). 20 Step 2: To a solution of

8- aza-bicycl o[ 3. 2. 1] oct an- 3-one hydrochloride (4.5 g,
0.028 nol) in 100 mM of EtOH was added carbonic acid
di ceshoxybeagitl tabbenyl ¢ster (§.8 228 rmzqol)) aad @,4-HichlorofbeREsA)-

Vorkpfen! o T e dad & Re RePnd Sasko i Thermebiting

betnrafte Bab8Grradst (&t &) .1h BhE a2, 16t SKIC It%@a)é%ﬁeﬂ‘%ﬁn@@eﬁhﬁﬁh H,0
and

with saturated sodiumchloride, dried over Na2S
c oiad gxiregtediwitbBtOAg. @" &g Otgﬂh@dﬁyﬁps wrasfseastedrwashedwbdaCl

%)az a&g%&gg‘g rgfag§94 ?Olé‘{%?&“é’lc%"é%WB 0% EQ4p in hexane
t eproidéd/1. zgsdfehe <t@ma§ n@)@n@(ﬁ@xo@a@b@y&é{%pﬁ %bt@ﬂe-@f :
NaH 0.24 q,. and 15-crown-5 (

ox¥pe gid @@Wke%h@ui he §8th§tde®1me<bproggct 3-G3, -D10h10r0~

R AR AP R AIFGE o

(1388g, 8 mmol) and (3, 4- d| chl or o- benzyl) - phosphom c
acid diethyl ester (2.6 g, 8.8 mml) in 16 mM of THF.
The resulting mxture was stirred at 0 C for I h and
at%:for 5h. It was then quenched with H2O and
exiracted with Et OAc. The organic | ayer was separat ed,

washed B&-@H- Nﬁﬂlqrﬁ—ﬁeﬂ@ﬂidﬁn@gﬁaﬁﬁ&iéﬁbl@[@@.l]Nataﬁ@Svcarboxyhc acid
?%@g@%s}ﬁ% (i @t : 307 N ,206)550%0 nanrglelxoar?ﬂe of ]grO%\x/c! v?fgsd stirred
( sm@ﬁozssmg%@mcmepﬁ . oF B AR 8n. GARRORY hﬁex%altﬂmugh a

tert-butyl ester) and 1 g of esi red product
3- ()@11:6, beil aid thediltrate was concentrated The residue was punﬁed on a silica

IR B 7 0 Y DR T S P Ry o Soctane
3- 6a&béxﬂocd&@fe9rmﬂzeé{equheﬁ 39gpza-bicycl o[ 3.2. 1

] oct ane-8-carboxylic acid tert-butyl ester (1.0 g,

2.7 mol) in 10 mM of EtCOH and 10 ml of EtOGAc was

St i with 25 ng of Pt02 under 1 atm of H2 at it
TS—{—é'Iil"g It was then filtered through a 15 celite bed

Snd % he 3f(BJ4I-IDﬁ:hR)rM8nZ3AD)DE-@£H—51@§/@Q[3 AR ctaAS I NEEic acid tert-
butyl ester (0 35 g, O 94 mmol) was stirred in 2 ml of CH,Cl, with 0.5 ml of TFA at
rt. 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,SOy4 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[3.2.1Joctane (0.11 g, 0.4 mmol) in 2 ml of CH,Cl,
at rt. was added NaBH(OAc)s. 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,SO4 and concentrated. Preparative
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gel colum to give 0.84 g of

3-(3,4-Dichl oro-benzyl)-8-aza-bi cycl o] 3. 2. 1] oct ane- 8-
w@a00boxess c acid tert-butyl ester (M-+1: 370).PSL/EP2064/001588

20 3-(3,4-Dichl oro-benzyl)-8-aza-bicyclo[3.2.1

] oct ane-8-carboxylic acid tert- butyl ester (0.35 g,

0.94 mol) was stirred in 2 mM of CH2C12 with 0.5 m

of TIFAwd#h 5% (10% OFHLBH] indfic@H) ire CHgChyued abidificatith waBWCI gave

NaCH.t o basi c I um I, X1 ) extracted with
Et @é.m ’@F@&egéml%l;?éssﬁgsémg@é%%th Nad (sat.),
dried over Na2SO4 and concentrated to give 0.25 g of
3 (3, 4-Di chl oro-benzyl)-8-aza 25 bicycl o[ 3. 2. 1] oct ane.

&g a sol ution of _

?% (PrrTyI - 2- et hyl - propyl ) - 4- net hyl - benzam de (0. 11
9. aggﬁa n@o‘l‘ CBI&Bﬁfeﬁ?lﬁQfé@ﬁﬁld]ﬂerﬁ)yleﬁiﬁ&%ﬁ -ty RRthyl-
Di chl or o- benzyl) %ﬁya{ ‘2’13( |4<:5tgmft§°§y Y%n re?o 11 g,

0.4 mol) in 2 mM of CHzZCl2 at rt. was added

NaBH( QAc) 3. After the resulting m xture was stirred

for 12 h, it was quenched with NaHCO3 (sat.) and
extract ed wi th Et OAm_ The orgam c layer was washed

with NaCl (sat.), dri vemé\l\lazsoél and concentrat ed.
Preparative 36 WO 2QP4R0764 '

with 5% (10% NHAOH"in MeOH) in CH2A D
acidification with HClL gave 125 ng bf ExA
230-235 C; M-+l: 473). Exanple 4 5
, (R -1-{2-[4- (4-Chl oro-benzyl) - 2- et hyl -§
di n-1-yl]-1-nethyl -

et hyl }-3-(3, 4,5-trinet hoxy-phenyl)-urea® 1 0 o0 0\

NA§t691:  Sim

To a stirred solution of trimethylphosphite (0.57 ml, 4.9 mmol) was added

nmple 3 (mp.
et hyl - pi peri

4-chlorobenzylbromide (1.0 g, 4.9 mmol) at rt.. The resulting mixture was stirred
at rt. for 5 min. and then heated in an oil bath at 80 °C for 20 min. It was cooled to
rt. and the product purified on a silica-gel column 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]octane-8-carboxylic acid tert-
butyl ester was prepared according to the procedure described in example 3, step 3,
but substituting (3,4-dichloro-benzyl)-phosphonic acid diethyl 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-chloro-benzyl)-8-
aza-bicyclo[3.2.1]octane-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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10 To a stirred solution of trinethyl phosphite (0.57
m, 4.9 mol) was added 4-chl orobenzyl brom de (1.0 g,

wd2@40maky’ at It. The resulting mxture was SPCT/ERZN04/001588

at A for 5 mn. and then heated in an oil bath at 80
Cfor 20 mn. It was cooled to A. and the product
purified on a silica-gel colum wth 25% Et OAc in

hex#nmin cAft@ iveasd qchedofitlf QO%HMQH 1bbady nedphg shdmixtare was

3 B T s ie B ROy EPet 3% NyGeunetisd over
carnvgry, kfd @@ﬂc@nﬁrﬁé& to AV gls2esdraL 4VY©§:_hIUr %ﬁ%ﬁ) 37

accordlng to the procedure descri ed in exa
st dpcyglo[3 Bulifod bt i ng

(3, 4-di chl oro-benzyl) - phosphoni c acid di ethyl ester
for (4-chloro- 20 benzyl)-phosphonic acid di nethyl
est@®ép 4:Hydr ogenati on of 3-(4- chI oro

benzyl i dene) - 8-aza- bi cycl o 1Lb j oct ane- 8- car boxylic
aC| d t erd MEEiIA 0@5(49191%&91@ en@tlh%@EthYGloﬁ?yadWe; @)-2-tert-

g S8 B S IP g o i s s

g-smem%? E;}:v&dh& duesnthdaliiith NesTOf (shf) £7%x¥iacled witdCH,Cl,.
ep 3
?I) eé’ﬁgaélicolaﬁgn‘i‘iﬁ yashed wathgya(y) €546 gnd drieqd overtNm8Os. The crude

o BRI Gkt S SR 0088 By 8P b
rt etifybycartBimiv\iiad GO4bOFbeAR) RET pirPRaDA! HEili5BGel dbﬁuﬂm with 25%

Af t t uepnche vvith2°/ H to_basic nmediu
C haSHP s GG Ty R YD Rt CHHHGh Bt 4. The

| a%k%%r%ﬁﬁ%die%ﬁﬁéd N‘?Qc‘e& §a£bo}/e Qﬁzb itk P6EEA pRRIEE R hich was

and concéentrated to give O.
3- [dissolivedhinoFIdF ped hyz’lt?d EHaﬂaX b/llth)BHﬁ’[[‘HFZoﬂ}lhchﬁBEcoolmg to rt.,

B sepeploGl a I 654 &G and Y HChyaeaddve, The resulting

( DiniRtuk&Wwhs h '
e AR o R URFERIGRO S0 86 el T O,

waésat. heﬁhm@ﬁmmsthmamm@ﬂomm thanor genic rlaxﬁr MS washed

N AR 4R B S 3080 37 oot i s pmtifi pn  sitice-

({ ell itK %mt@m-lﬁ ®8xate)and fellwdd 1Y B} QPRNZL 192N BEYh FtOAc

-1-neth -0x0- ethyl}carbamic acid tert-butyl ester)

waio gie f[ﬁs(é (@Hore-tnpylp-8-agetbicyslalidd. Wwets- g gkrmethyl-ethylamine
in 55% yield.

Step 5:

To a solution of 2-[3-(4-Chloro-benzyl)-8-aza-bicyclo[3.2.1]oct-8-yl]-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.
It was then diluted with CH,Cl,. The organic layer was washed with NaCl (sat.)
and dried over Na;SOy. The crude product was purified on a silica-gel column with
3% (10% iPr-NH; in MeOH) in EtOAc to give 55% of Example 4 (m.p. 115-120
°C, M: 502).
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acetone in CH2Cl12. It was then reacted with TFA in
CH2C12 at rt. for 2h. The work-up procedure described

WO p00g0aa48, above, gave the desired product, WACT/EPXWa$001588

15 dissolved in THE and heated to reflux wth BH3-THF

for 4h. After cooling to it, the reaction flask was
further cooled to 0 C and 6N HCl was added. The

r eEnthinpled m xture was heated again to reflux for Ih
cooled to rt. and quenched with Na2CO3 aqu

mi Xt {2-- (ﬂa@hbmb@nzwrzvﬁthﬂ- ﬂ@ﬂ&’ldﬂﬂel’clﬂ’@ byﬂ m?ﬂ}}’abﬁé‘iyl} -3-
was washed with NaGHmetwmejuléonylphengbusster Na2SO4.

The crude product was purified on a silica 20 gel with
40% Et OAc i n hexane and_foll owed by 1 %iPr-NH2, 9%

MeOH in EtOAc to g|v

2-[ 3- (4- Chl or o- be z;alLb. L6y cinal 3:2.
- et hyl - et hyl am ne //\t n 55%'yi & d. Stp 5%
sol ution of 00

2-[3-(4-Chl oro-benzyl)-8-a. za-bi cycl of
1- nmethyl-ethylamne in CH2C12 was adde
3,4,5-trimet hoxyphenyli socyanate at -78 . ‘After the
addition, it was allowed to warmup to €¢t. where it
was stirred for 4h. It was then diluted with CH2C12.
The organic | ayer was washed with NaCl (sat.) and

dri ed over Na2804 The crude product was purified on a

Sélt lolo\g at o & % i g??f gﬂfﬁ}%xg%e%g %g ]gogf 035 R PEQ Elg%{iﬁglzl\é%g%éd’g

50R)ethadEsuVibh 916&ﬁﬂ§hﬂﬁaé}ﬁaw@li)gm&un®g dolpdveedSby the
1-{2- [4-(4- Ch or o .
endyapyise-additipm g A (BT pibplet pan-nThe yicftute. washrpieddp 4 °C for

} %o ol ﬂ%é&%ﬂ%@%ﬁ@@%&l@@ﬁ”é{ﬂ& %ﬁx‘%ﬁ FoCan SN 45 ﬁ?Jm Phe

solution o osgene 0.33 eq.)
Cl'%ﬂ: ob.lﬂ:(d»ﬁdva’& thasreztdlﬂad] B:smlscﬂumi eibl‘ré?nﬂ é:hiome-benzyl) 8-aza-

hydrochlor| db

dr SisuFleB- %taldﬂot S efbéketb@s egihe &1& m@ of) beigpared according

m 1% Q1L A st Btrmmdlvma

t o)&%{clillol o rt %%%&g)es?rll rre %orS %p;E add4|)tnllonal 45HJm£r)1

Thenixture was stirred overnight at rt. It was diluted with CH,Cl, and the organic
layer was washed with Na,COs (sat.) twice, NaCl (sat.) and dried over Na;SOs,

1]oct-8-yl]-1
25 To a

]oct-8-yl]-

The crude mixture was purified on a silica-gel column with 1% iPrNHz, 9% MeOH
in BtOAc to give 55% of Example 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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wheayorap8. 2. 1] oct - 8yl ] - 1- net hyl

10 i socyanate solution was then added to a sol ution of
2-[3-(4-Chl oro-benzyl) -8-aza-

0.6 muol ) (prepared according

descri bed in exanple 4,
CH2C12. The

steps 1 to 4)
m xture was stirred overnight at A It

was diluted with CH2C1l2 and the organic | ayer

washed with Na2CO3 ( s®hbie 1t W Ce,

- et hyl am ne ( OPABEB2004/001588
to the procedure
in 6 m of

was

NaCl (sat.) and dried

over Na2SO4. 15 The crude nixture was puri-fied-on

Ex. $ilica-gel Sotmetmrewith 1% i PriNHGompeundiName, g oaBaty
@i ve 55% of Exanple 5 (M 490). Exanples 6-10
No. Conpounds descri bed below in |Table 1 were prepared
¢ flolTow ng the same 20 or si m4_ - (3veDhddsrodescr | ke : 470
above fgifxm pHe %ﬁ 076448
PCT/ EP2Q04/ 00 b1<§10 6{§t2u1 SctGpmpound Nane
Dat a [ 3-(3, 2D M‘ ;Eﬂneﬂ&}yi\' cl
kenzy@S aza N o b| cycl o[ 3. 2 § dro-
yl met ]-1,5-di nethyl - 2-phe é)’ ?ﬁro-
pyrazol - 3-one 7 1-{1-[4-(4-Ch| %?01‘ e 118 u
benzyl)-2-ethyl-6- M-: o 0 o~ methyl-piperifdin-|-
7 123; yl et hyl ] - 2- hydroxy- 532 I-g1-{4+¢-Ghigro-rN | mp. 118-
propyl }03-(3, 4, 54, tri met hoxypHengyl)-2eathsd-6-ci 8 | 1550 %,[*
1- {7l 4- CIBI Or\g/ m p. 94- o |(mthbepipytidinZ-et hy %)3 EO '
¢ /U\ N ylmethyl]-2-hydroxy- 532
0 N propyl}-3-(3,4,5-
trimethoxyphenyl)-urea
cl
8 H 1-{1-[4-(4-Chloro- m.p. 94-
/@\ 0 O\;V benzyl)-2-ethyl-6- 103 °C:
R JL AN thyl-piperidin-1- ’
P NN methyl-p1p
c ylmethyl]-2-hydroxy- M 520.
propyl}-3-
(3methanesulfonyl-
phenyl)-urea
cl
9 | 1-{2-[4-(4-Chloro-
- 9 benzyl)-2-ethyl-6- ]
© 0 methyl-piperidin-1-y1]- m.p. 107
N/U\N/\/N ethyl}-3-(3,4,5- 111 °C;
-9 trimethoxy-phenyl)-urea M 488.
cl
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s | NNnet hyl -pi peridin-1 H3c \o ylnethyl]-2-hydroxy-

M+: 520. propyl }-3- (3net hanesul fonyl - phenyl)-urea
wW@R009/01644®2- [ 4- (4- Chl oro- benzyl) - 2-et hyl - 6- ~PCT/EPIN04/001588

met hyl - pi peridin-1-yl]- mp.107 ~0 N-N'/ N et hyI}

-3-(3,4,5- 111 C, trimethoxy- phenyl) urea M.:488 ci

40 WD 2004/ 076448 PCTLEP2004.0015 Structure

oo+

Cdiolind Nane DaSiruckre 10 | o 1-{2- [MLIMLBE@&E Mt Data
4§§ 1 ,~ N benzyl)-2-ethyl-6 1-1 OS,.0 NN
'yI-piperidinlyI] et hyl }-3-(|3- _net hanesul f onyl

fol | ow ng a ep esent af i ve phar neseael)-2adthyl-6-
For mul| at Tg] )a]i\nrhg/ k oundngthylEsipstdia-10-4)-
Tabl ef FOr ful atl on The foll owing inggaeizents are m xed

intimately and pressed into ngl lets. [LO
Quantijty per enftﬁ%[?@glf&ﬂff
phenyl)-urea

phemyl}) - ur Exanpl e 11: For mflia{2-ph(ECatgrbes ThEM™: 476.
S

OT

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 into
single scored tablets.

Quantity per
Ingredient tablet, mg
compound of this invention 400
cornstarch 50
croscarmellose sodium 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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Ingredient tablet, nmg conpound of this invention 400
cornstarch 50 15 croscarnel |l ose sodium 25 |actose 120
worgaesisn stearate 5 20 Capsul e Fornul ati on FGEEP2004/001588
following ingredients are mxed intimtely and | oaded

into a hard-shell gelatin capsule. 25 Quantity per

I ngredi ent capsule, ng conpound of this invention 200
30 | Abe leyingi tseare miged toegra gisusncasienion e 2

Sus pens adminBdration.at i on 35 41 WO 2004/ 076448

PCT/ EP2004/ 001588 The foll owi ng ingredients are m xed
to fﬁ¥¥ﬁd&msuspension for oral Amdomini stration.

I ngredi ent Amount 5 conpound of this invention 1.0 g

funardoﬁlﬁ%&jopthg HveraRdl um chj ggide 2.0 g methyl
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45

par a g O propyl paradp g 0.05 g granul ated
sugar_ umc}gongeorbl t (70% So|i,lb on) 12.85 ¢

methyl paraben 0. 15 g

propyl paraben 0.05¢g

granulated sugar 255¢g

sorbit (70% solution) 1285¢g

Veegum K (Vanderbilt Co.) 10g

flavoring 0.035 ml

colorings 0.5 mg

distilled water g.s. to 100 ml

Injectable Formulation

The following ingredients are mixed to form an injectable Formulation.

Ingredient Amount
compound of this invention 02¢g

sodium acetate buffer solution, 0.4M 2.0 ml

HC1 (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 ml

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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Veegum K (Vanderbilt Co.) 1.0 g flavoring 0.035 m 15
colorings 0.5 ng distilled water g.s. to 100 ml 20

wo pjoaotals e Fornmul ati on The foll owi ng i ngredi ePCEFEPR2084/001588

m xed to forman injectable Formulation. Ingredient
Amount 25 compound of this invention 0.2 g sodi um
acetate buffer solution, 0.4M 2.0 m HC

(1N) q. $he CERsd antamrestpi-actlwm ef th(e@pmppum@cp '\%ft’élﬁ’?m&l was

0 oRemmna et gl & S LA o iakifte COR3T1.2

For murat i Bells ('séEgP(ﬁﬁ'ﬂ?'F DABDAINT. EﬁQMéHJMOIOISI i437-2448,
i nvention 10 40 L-.al pha. -phosphatldylchol|ne 150

ng(1996))t but anol 4 m Freeze dry the sanple and

yop oI e overm C I i
0. oo BE AL P B 0 Rt g e B gk beptom
by pH:@R1 qRkticBfhpoudds Frramselvéa ifORISD Red teh dilud vdilnignding
Assay--ln Vitro 42 WD 2004/ 076448 PCT/ EprggM 001588
&

Théularss Y FERFS St Ga] el SanMHECho Apctibridnpierim
el
i nﬁ}bgnveﬁéﬁﬂl Kozh %go‘%fgﬁ{a%@@dpﬁ# 2‘42?&611 ARithi Eﬂaltmvlso

eotaxin to CCR-3
t 1 apSdeRE MM wael %S 26 3@ 6f enest boluffon Bt ordy baffer, wﬂh DM:’,;)O
Med., Vol. 183, 2437-2448, (1996)). 5 The assay was

peéantrbstnipestosts add@ioweth weli fofiewps bethe additios A0t Rf
eotaxin (100 pmol) (NEX314, New England Nuclear, Boston, Mass.) and 1.5x 10°

125y

of the CCR-3 L1.2 transfected cells in 25 pul binding buffer. The final reaction
volume was 75 pl.

After incubating the reaction mixture for 1 hour at rt., the reaction was
terminated by filtering the reaction mixture through polyethylenimine treated
Packard Unifilter GF/C filter plate (Packard, Chicago, IIl.). The filters were
washed four times with ice cold wash buffer containing 10 mm HEPES and 0.5M
sodium chloride (pH 7.2) and dried at 65 °C for approximately 10 minutes.

25 ul/well of Microscint-20® scintillation fluid (Packard) was added and the
radioactivity retained on the filters was determined by using the Packard

TopCouni® .

Compounds of this invention were active in this assay. Representative ICso
values (nM) obtained with this binding assay for certain compounds listed in

Examples herein are shown below in Table 2

Table 2
Ex. No. ICso (nM)
2 331
4 11
6 965
7 8.2
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plates. Test conpounds were dissolved in DVBO and then
diluted with binding buffer (50 mM HEPES, 1 mM

W@2a04/0%48 2, 5 nM MyCl2, 0. 5% bovi ne serum al PUTEP2004/001588

(BSA), 0.02% sodi um azide, pH 7.24) such that the
final DMSO concentration was 2% 25 d of the test
solution or only buffer with DMSO 10 (control sanpl es)
waBxadgled 3 o each well, followed by the addition of 25

B Eohias T R AR o ST B Y F gt o

Ll_Ig pieskgpted cells in 25 | binding buffer. The
final reaction volunme was 75 |. After incubating the
react i oBherCCRA3 enffagtt)m.ﬂ_tlmmmtﬁpfﬂiﬁ comppandsey dhis dvepEen can be

tlﬁg%erm%g‘ged by fil ﬁ,?eﬁ)'éﬂ??t hefe(r??&%ﬁ@ Egdﬁ%g#sf 1softhe

G-CERLS LY Qrtre@ﬂs&b&n( E’arskaglﬁg cliie agdifidatibn ))fth'Ehﬁethod described
filters were washed four times with ice cold wa

sh
buktf BrnathoRt B #6i2ig ] 1ClinnrEREs: M6 12 GOPO)s oEheuassay is performed

o o T G B P MBS B2

il g e o s

by Hiyslorg®i¥ie ﬂﬁ@reépfoe?@wﬁamggﬁegm Hios

NI AN e

g:F%t\?\}hP ra:@_?_.gg l@ gimgfcdélgsﬁrtﬂgllotel rmg 5 Eoer‘ﬂ[xllé% cdﬂsfm] rsodated aidown

4 tepuspgndghat 1x1@° eLells/ngl TGS ggflgammg e(quNP paﬁzs o%ﬁMI

COTSSTRPUINTTY ORISR B o bean st

-1 n Vi t HunAsseyaxinsusfaRicd impheapbate buffered saling atyl rag/mlagadded

€0 I?or)‘t())(gj‘c{]ocrllr? cI?nge? Iu? a Iﬁrrll\e{legc}nicgnr%ra%%g olfo 00 nm. Transwell culture inserts
(Costar Corp., Cambridge, Mass.) having 3 micron pore size are inserted into each
well and L.1.2 cells (1x106) are added to the top chamber in a final volume of 100
ul. Test compounds in DMSO are added both to the top and bottom chambers such
that the final DMSO volume is 0.5%. The assay is performed against two sets of
controls. The positive control contained cells with no test compound in the top
chamber and only eotaxin in the lower chamber. The negative control contains
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 Eotaxin Mediated Chemotaxis of Human Eosinophils--In Vitro

Assay
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5 determ ned by neasuring the inhibition of eotaxin
medi at ed chenptaxis of the CCR-3 L1.2 transfectant

weel®764u&%i Ng a slight nodification of the metPCHEP2004/001588

described in Ponath, P. D. et al., J. din. Invest.
97: 604-612 (1996). The assay is perforned in a
24-wel | chenotaxis plate (Costar Corp., Canbridge,
Mass. ) . ToerbBity of compoumds pEike arienten fosinkibét eptaximmediated

cul ture nedi.um cont ai ni.ng RP, %, 1 cl ope(r

£ oehftheiath S HnaR CoahieRS oM ashS ndbgh LipPRbAREoh of
Cepeddein® déddtibed i CaffUMIW.. ot 48-H24c.INuil. f.daef SuieUS AL91: 3652-
assa the transfected cells are treated with n-

bu|t3§g$ €1994). dExperimentsare perdorarsdiusiang 2rvelt clempaipxig phges (Costar
. . |
1 Gt CerbAE MEs 3 RorihEMIRRRNICRMA ol b iSinbat

aneghrddedineedGbel ih RET) Applichtiéh, BUbliavion N SVORCA3AN The
15 Human. eot axi n _suspended i n phosphate buffered

?awnﬁ@h%lial eeliigsetl aresthg gedaheliabCalloinedit ¥ Riinbtaingd ffom
i i | | &
TSR LA @y 00 Byl g B 868, .,

m @EndothplidlecHs ae caiterddrme 3 eth diatnetee BidcoatRTM. Allranskkll2issue

cell s-(1x106) are added to the_top_chanber in a final
voleylire dpserty (Costar Gorpr, Cepbpidan ddassy vk’ QreVl ageretize. Culture

b : . o t .
POl e 1 O LB SODRY o LBl i
agahd sititivticss K sapiedaohsistk sf eiiabparaskRPMId 640 and B1199, with

contained cells with ngo test conpound in the top
QxS Ly BB 25y PRLD TR p08 R pTaftkon each
NeGaeki\6F tﬁ%&%ﬂk cﬁ&ﬂ&%&ﬁjﬂa’cﬁ gid Boibardl HB71RS Lo CARIEBHxin
in e top chanber and neither eotaxin nor test
conjplated dn hssal avediun boadded to thhdofidratchamber Ndwlfataddolame in

37 C. After_ 4 hours, the 25 inserts are renoved from .
¢ hdokpmAsarRbensQ0) b Thy pdothelal Geated Hive SHIBEE Tergae inserted

bot, ) ' '
L L e R

Cl ygd Rp chatBer. (TBesEcMipovadgdisaivid i PNBOre addedrAGSIH top and
30 seconds. 30 Exanple 14 Inhibition of EoQtaxin

Ve dotomchambestsash thabthe HuablAMSCL yolapiip sach welvas 8.5%. The
As 44 0Q4/ P, 4/ s T it
e AR AR B R AR PRASRR TPt ot

e inven
me dh @ieadp ehanbiraxd sotakintit e lowesthaniiier.| The acpakiee control
assessed using a slight nodjfication of
contains cells ingthe top ch%mber and only assay Euf%er 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 Vivo Assay

The ability of the compounds of the invention to inhibit leukocyte
infiltration into the lungs can be determined by measuring the inhibition of

eosinophil accumulation into the bronchioalveolar lavage (BAL) fluid of
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procedure described in Carr, M W et al., Proc. Natl.
Acad. Sci. USA, 91: 3652- 3656 (1994). Experinents are

w@eockorarmgl usi ng 24 well chenotaxis pl ates ( COBCHEP2084/001588

Corp., Canbridge, Mass.). Eosinophils are isolated
from bl ood using the procedure described in PCT
Application, Publication No. WD 96/22371. The

en@odlbehira(O Aetdnsitizebalbicanicn afteransigne phadleng@by awml Briefly,

ECV 3 4 obt d Co t

L S S PR R

E t k,
et atih e

( Ghstaice @ar@wde(t*mtrbten@ca;psl\/ﬁsst c))m.pound ar ¢1ly vehiglsr(eontrol
size. Culture nedl

|
m@guph@%nrleft%xl odglenmie CaFE?]:%Oﬁ%)C@ Aiptifterdl cither

LR drQadiys 156 1 iesiiathe patd sre PRVEd in a
ﬁ%gg&gb%%ngAﬁﬁﬁﬂ%ﬂ&%lg' BSAy824 hour s be?ore thg

aSBhylgl’asb 6% ECVeg®4etiol 04 aanoeolgﬁea@r@&d&y 2RAORISTAR AN

of the 24- cheno t

S onahilias P ARN Riehons v i 2 ipias MG BRI S R0t nctbotn
OS%.['}D&ZQ@BE éHB‘ll@ ¢ incitided bd Habgatiot domtroln Aftedé @n’/2 hours,
amber 1s 600 The endot hel i al coated ti

cutheme arma.estbetmeé (WeBEnE-@EDTOKN] &/kéa bR viskachealsgnnula (PE 60
OREA el e HERRACHY et PRt b8t PYINBE The BAL

conpoun di'ssolved in

D'Vﬁﬁa & SrapgiEi®el %ROS%@&& 166k Aad tkeptat icemfot'a&itdmkmytmnla 20 pl

that the final volunme in each well was 0.5% hi
iami,

2 o abpmaypf ihe Bk flotdrsdetegained by Gayliseteusr. Hyh (Gt

0 ve .contr ol cont )
chHBer DR a B ERE ToER bR Cylspt " Bpaatons which
C Oﬁw@&een%&me@ Wigh @ﬁioﬂﬁiderhBIﬁ ststein (hEfQeick. Aivl) by light
assay buffer in the | ower chanber. The plates are

| novibesewyasingtapdaidmevhelogicrlosstiar for 1-1.5 hours.
The cells that mgrate to the bottom chanber are
counted using flow 25 cytonetry. 500 | of the cel
suspensi on fromthe | ower chanber are placed in a
tube, and relative cell counts are obtained by
acquiring events for a set tinme period of 30 seconds.
Exanpl e 15: Inhibition of Eosinophil Influx Into the
Lungs of Oval bumin 30 Sensitized Balb/c Mce by CCR-3
Ant agoni st--1n Vivo Assay The ability of the conmpounds
of the invention to inhibit |eukocyte infiltration
into the lungs can be determ ned by neasuring the

i nhibition of eosinophil accurulation into the
bronchi oal veol ar | avage (BAL) fluid of 45
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WO 2004/ 076448 PCT/ EP2004/ 001588 Oval bum n
(QA) -sensitized balb/c mce after antigen chall enge by

w@erasnd448 Briefly, male balb/c mce wei ghi ng POFEBI04/001588

are sensitized with OA (10 g in 0.2 m al um num

hydr oxi de solution) intraperitoneally on days 1 and
14. After a week, the mce are divided into ten
groups. Test compound or onJeiwehicle (control 5
group) or anti-eotaxin antibody (positive control

rou iAS. 2 M. Ni ' . intraperitoneall
gu cﬂ%aneous d%aﬁggﬁFﬁ%ﬁ&?%er 1 hoﬂr, t he nicg are
pl aced |n a eX| | ass box _and expased to OA aeroqo
gener at edAb TAR (Ff R h"kﬁ@fﬁ{z}g—(@)ﬂ_Q

Ri chnond, va ) for 20 m nutes. N{ e whi ch have not
be ﬁgnsitized or challenged arée included as a
nega?lve control. After 24 or 72 hours, 10 the mce
are anest het.i zed (uget hane, approx. 1 g/kg, i.p.), a
tracheal cannula ( 60 tubing) is inserted and the
l'ungs are lavaged flour times with 0.3 ml PBS. The BAL
o plastic tubes and kept on
ice. Total |¢uhpdyte a 20 | aliquot of the BAL
fluid is determ oCoulter Counter.TM (Coulter,
Mam , Fla.). éfeﬂéﬁklal Ieukocyte counts are nmade
on Cytofpbn ™ reparatlowhmnﬂiahu&ﬁnhgxﬁwbauhoneofR.and

B e S PE Ry 'Sy AL FIERLRBRS) B8 LEPHT of K

crh&§R$gseﬂ@kﬁﬁhgggﬁﬁg &4 [PCT/ EP2004/ 001588 O ai s
1. A conpound having tRe formiula: 5 Ar-(F)-(E) (CR3R4)

t CHR5) A @Y A(r]@reAnddpen(ietmtly aftsactepther, Ryl of heteiRanyd; (R) n
Tis R m@?&f R6 .. S %}aken &)og&ther wi th one of R7 and
10 R8 t b 1f pienelieaylengOor 6Dttt wo bri dgehead car bon
at ons, Erisisélé@ecpfrbﬁr CQLOW(R Bnds BN Osehgrt %
hydrogen a A a are, | ndependent
o her R NE B oM HCSINRE, NR )c<—0>— —N(R 50 -
N®R*)C(=0)CHR)-, and -CHR’)C(=0)NR ?)-, where:

RY R'' R and R® are, independently of each other, hydrogen, alkyl,

acyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, aralkenyl,
heteroaryl, heteroaralkyl, heterocycloalkyl, heteroalkyl, or -(alkylene)-
C(=0)-Z, where Z is alkyl, haloalkyl, alkoxy, haloalkyloxy, hydroxy,
amino, mono- or disubstituted amino, aryl, aralkyl, aryloxy, aralkyloxy,
heteroaryl, heteroaryloxy, or heteroaralkyloxy;

or alternatively, 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'4;

R3 and R* are, independently of each other, hydrogen, alkyl, alkenyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, heterocyclyl, heterocyclylalkyl, heteroalkyl, -(alkylene)-
C(=0)-Z!, or -(alkylene)-C(0),Z!, where Z' is alkyl, haloalkyl, alkoxy,
haloalkyloxy, hydroxy, amino, mono- or disubstituted amino, aryl,
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F is al kyl ene, al kenylene, or a bond; E is selected
from-C(=O N(Rl 0)-, -S02N(R1O -, -N(R 1) C(=0 N(Rlo) -

wQ 20080R¥IY SO2N( Rl 0) -, -N(R11) C(=S)N(R o) -, PCT/EP2004/001588

-N(R 1)C(=0 -, -N(RLi)s®2-, - N(R12)C(=0) CH(R13)-, and
-CH(R13) C(=O N(RI 2) -, where: R10, R11l, R12 , and R13
are, independently of each ot her, {drogen al kyl ,

acyl , hal adlkyll arytoyy) aalkidpixy, wjarbeal, lptetdkyloxy,aiy | |

aral kyl , aral kerh\é , .. heteroaryl, heteroaral kyl,

het er ocyc PSS YRE ser 0al kyl , or - (al kyl ene) 20

C(=0) - Mﬁ@ﬁ, yl, hal oal kyl, al koxy,

hal oal %}I oxy, r%%??&%w am no, nono- or disubstituted
am no, @isy+C(—é)r)a¢n@ﬂ~zaﬂ<alley1boxy, ar al kyl oxy,

het ero y oar t

al terna &tg?eh%f a%xgle §P%§ a??rglggﬁng ﬁgé?e%ctedhﬁom

t hgwat 5111(99 BYIRRY, 10GRE Qﬁ@xﬁh@l@ ct{!eﬁhoy\ﬁifﬁi@rdxﬂ&hylafrﬁluoromethoxy,
attached, réspectively, to forma 25 heter ocycl 0 or

h et loavey hlkey] ﬁé)s‘@ytqddwﬁ’l o1 afiydpyutoster AlERY:URIL 67200

sel and R4 are, independently
nﬁglgﬁ %?tﬁ@r o“ﬁ’yd ?){é)ngrréR?}fﬁoxﬁyl , al kenyl, hal oal kyl,
CyC' oal k¥ is sel¥cbdabiylbatkalkyl, Hydtbxy,abﬁbﬂqlkoxy, halo, cyano,
het er oar yl het er oar al kyl, heterocy

h e‘mé}v@cqmq:tby]a fridpororrethes s and 9 ﬂower(ag}gﬁ }spléﬁt}g,)tecégylth one of

s e e e A el

nmono- OM1do&mb$Emiuted am no, aryl, 47 WO 2004/ 076448
PCT/EP2004/001588 ar al kyl , aryloxy, ar al kyl oxy,
heteroaﬁ9§ q%ﬂ%@oaryloxy, or heteroaral kyloxy; RS is
hy 288 Ricaldy Reptable
"B, Al AU ot s O cBlerPend By By
I ssiglteatefd from |ower al kyl, hydroxy, |ower alkoxy,
hal o, cyano, trifluoronethyl, trifluoromethoxy, or a
| ower al kyl substituted with one of hydroxy, |ower
al koxy, hal o, cyano, trifluoronmethyl, or
t r 2f | uor ondhkeRipowIdaceerding teclam b distaiBuwer al kyl |
hydr oxy, |ower al koxy, halo, cyano, 10
trifluor I ' met hoxy, and a | ower al kyl
subst i t é?é'lg&%}ft %retoo%jéﬂ%l#éﬁilﬂ

F is a bond;

E is selected from -C(=0)N®R'%)-, -NRHCEFONR')-, -NR')C(=0)-,
N(R)C(=0)CHR™)-, and CHR*)C(=0)NR")-, where:
R R, R?, 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
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 ~(alkylene)-C(=0)-Z', where Z! is alkyl,
haloalkyl, alkoxy, haloalkyloxy, hydroxy, amino, mono- or
disubstituted amino, aryl, aralkyl, aryloxy, aralkyloxy, heteroaryl,

heteroaryloxy, or heteroaralkyloxy;
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hydr oxy, |ower al koxy, halo, cyano, trifluoronethyl,
or trifluoronmethoxy; inis Oor 1; and nis O to 4,

war@4r@ds ugs, individual isoners, m xtures of PCHBREO$(01588

and pharmaceutically acceptable 15 salts thereof. 2.
The conpound according to claim1l1, wherein 20 Ar and
Arl are both phenyl; Fis a bond; Eis selected from

- (=0 QR - N(RIT) ((=Q N(R0) -, -N(RL1) C(=O)- ,

- N( R12) = R13) = - :
ri0, R o8 g B RO, Sy nELS
ot RethoxhyH QS9N ﬁﬂﬂlﬂﬁombﬁlgl, or aifhdrbmethaky;wally, R12
and R13 may be taken together with the nitrogen and
carbon &ibPio 2.0 which they are attached, respectively,

to forma heterocyclo or heteroaryl ring optionally
substituted with up to two groups selected from R14;

30,R3 and R4 are, independently.of. each . other,.

hyit ogon. AR GPTDARARRRTE A TR F 2 AERETD ik g7icotg from

- (ghkyt-ene) -C(=O -Z1, where Z' is alkyl, haloalkyl,

al koxy, hal oal kyl oxy, hydroxy, am no, nobno- or

di substituted am no, aryl, aral kyl, aryl oxy,

aral kyl gxy, dieteroaryl, dJeteroarylo
8

. yl©, hy nmet h , halg, 5 9
trif%%oronethyl,{br triquoro%ﬁ?ﬁon%land nis dith 2.4
5 3. The conpoutnd according to claim1’or 2, wherein T
is select from one of (RO)n "R9

]/N

selected from lower alkyl and hydroxy, and # is 0 to 2.

9
R, . and R’ is attached to any available carbon atom of ring T and is

4. The compound according to claim 1, wherein

Ar is 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)-CONR'R'S, -COOR'?, -(alkylene)-COOR" and/or -
NR!SSO,RY;

R’ and R'S are each independently hydrogen or alkyl; and

R is alkyl, amino or mono or disubstituted amino.

5. The compound according to claim 4, 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.
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N 10 rNO NN(R)n (RO )nand N9 (R)n; and RO
is attached to any avail able carbon atomof ring T and

w0 200498d4et ed from | ower al kyl and hydroxy, anPCHEP®00001588

to 2. 15 4. The compound according to claim1, wherein
Ar is a phenyl ring optionally substituted with one,
two or three substituents selected from alkyl,

hebéer oallky bompoungsepcordipgre slaimdopwerein vsabphdnedi oxy,
hydr oxy, hal o, acylam no, am no, nobno- or

di substituted am no, -CONRL5R16, 20

- (! kyl engto SRBd&di Bne of éhilky | &6 )whER15
and/or - NR16S02R17: R15,and R16 are each,, 13

i ndepen8datCEFMNER oeN@ &(RYINRand or R{R YSEDFAR -,

am 10 110 ' ' ' 25 iB ,
covngiet BRI, Gl B RH0S! LGP R B R0t R M taken ogether
f r anthphenytogerfahdasicapheny to whichehdyydre hteaeyibd, respectively, to

4- met h(r)ré%/sphenyl , 3-met hyl sul fonyl phenyl ,

3, 5-di oxypheRyl, 3, 4- di nethoxyphenyl, and

3,4,5-tri yphenyl . 30 49 WD 2004/ 076448

PCT/ EP2004/ OO‘S( 88 6. The compound according to claim

1, wher®&AF J bond. 7. The.conmpound according to

any one of aiml to 6, wherein Eis -C(=0 N(R10) -,
-N(R1l) C(=O/N(R10) -, or_N(R12)L(=0.CH(R13)-, 5 wher
Rl%?rﬁhd R11 are hy&fl’@b"eﬁwéﬁR&B%)%P SﬂP%ﬁOQﬁa’dﬁl@né’ﬁg lower
ngnégfe taken together w'th the nitrogen and carbon

atons to which they are attached, respectively, to R18
R9 j-NformO ; where R18 and R19 are selected from

hyg 'r er[f‘hg ggmllaguvl\%raccéirld}(rygl to claim 7, wherein

RIS\ RY
N

/
s
Eis 0 ; and m is 0.
9. The compound according to claim 1, wherein
R®is hydrogen; and _
R* is hydrogen, methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or
2-hydroxyethyl.
10.  The compound according to claim 9, wherein

R®is hydrogen; and R* is 1-methylethyl.

11. The compound according to any one of claim 1 to 10, wherein
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10 8. The conpound according to claim7, wherein R18
R19 j--NEs O;and mis 0. 9. The conpound accordi ng

WO eoogloai4ng 1, wherein 15 R3 is hydrogen; and RACT/EP2004/001588

hydrogen, nethyl, ethyl, 1-nethylethyl, isopropyl,

1- hydroxyethyl or 2-hydroxyethyl. 10. The conpound
according to claim9, wherein 20 R3 is hydrogen; and
R4 is 1-nmethylethyl. 11. The conpourg-accordi ng to any

one of claim1l to rein 50 X\) 2004/ 076448
PCT/ EP2004/ 001588 | | N P~r . Mi&_gr 12. The conpound
according to cl & erei is -CH2-. 5 13. The

conpound acc®ngling to claiwrl, wherein: Arl is a
phenyl ring optionally substituted with one, two or
three substituent selected fromalkyl, heteroalkyl,

al kpxy, Tﬁé‘kagp&ﬁﬁfalzy&&ﬁl%% B¥km 1NishERIn Qfis WOHR-. OF

di substi tut am no 14." The’ conpound of clai m 13,
wherein Art is 4-chlorophenyl or 3,4-dichlorophenyl.

15. Ac ound of, For nul L): 0). .P (EB)

(k- ( dqu ﬁ‘?ﬁFP‘?lEld(%CCOfg{fj‘g?‘@ Hai‘zé‘ L ("K%E??‘n a |

th %r m6ac AUt s Gathk Yyl 3apRptiBRAIS, fdkfitutddarigtbne, two vhikede subRituent
selected from alkyl, heteroalkyl, alkoxy, halo, triffuoromethyl, nitro, or mono- or

disubstituted amino.

14.  The compound of claim 13, wherein

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

15. A compound of Formula (II):

20
®),
21

®")
(E)——(crrm“)—(CHZ);—T—Ic_:IO "
2

(D)

or a pharmaceutically-acceptable salt thereof, in which:

RS

G

6
, where R® is taken together with one of R’ and

Tis R
RS to form a bridge of one to two bridgehead carbon atoms optionally substituted
with one to two CHj, and the other of R7 and R® is selected from hydrogen and
lower alkyl;

E is selected from -CEO)NR')-, -NR™)C(=0)NR')-, and -

NR'})C(=0)CH(R")-, where:
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Tis R, where R6 is taken together with one of R7 and
20 R8 to forma bridge of one to two bridgehead carbon

wareas7apt i onal |y substituted wth one to twoPCHBP20a410h1588

the other of R7 and R8 is selected from hydrogen and

| ower alkyl; E is selected from-C(=0 N(R10) -,

-N(Rtt)C(= EN(R;lO)[-, and - N(R12) C(=0) CH(R13) -, where:

51 WO 200R'07B44B Rend 2 004ndptsdatly R sadkdtherRydrqgen or
and R13 are in endently. o ach .qiiher rLogen ar .

| over al k)}?‘fverc?ﬂf_ﬂr ?reaﬁ{z?gf%{]\yéllfyy,ﬁ Fpd n@a@é?ﬂ;ﬁﬁ%@ﬁm with the
taken t 0gefiieson'ntRaltbdf atdtid toQAAEH ARY afPdtRORed tQBECtEly, to
whi ch they are attached, respectively, to forma

fi ve- menbdpe alfiveenenlertdheseronyele oo hetytoaryl mgehaving gpip two

to two 5 N,atons _gnd.optjonall ubstituted w th t

to. gr oupdY BerBcraPpBHb T Buited i tp P le? stRoted from
net hoxy, hades alkylaRiroky, inhdthédy0 b Wano Afifluoromethyl, and
trifluoronmethoxy; R4 is hydrogen, | ower al kyl, or

| ower al kytfiflaeresiethosyed wi th hydroxy; R20 and R21 are

each indepgndent!y r .
Soerez, 1 RORReL RS S5 E b L) s g
and g aR® inddePeredact indefenddntlPsedictdl frdf halbh ORZG A $OER ™,

according,to claim 15, erein Rl, Rll, R12 , and R13

ar wherel Ridefsyadaelly of each ot her hydrogen or | ower
al kyl , g[isgloqunativel y, R12 and R13 may be taken
together Wwth the nitrogen and carbon atons to which

they ar p analjtapcindependespeqtl, 2ekg, to forma
five-nenbered heterocyclo or heteroaryl ring having
up to two N atons and optionally substituted with up

to lﬁ.wo %ﬁ U@ﬁp&ﬁld%&&qinlg tF) Q[Qil‘ﬂeltSbWhereﬁf RYl RINYAP 034 R'3 are
met hoxy, hal o, cyano, trifluoronethyl, and 20 2 13
t r irfdeperrdentdy dideagh offier hdregenomplowedaliyl or aliergativelys Rai and R

}g'(n_a\g;]b%&gl%eg t%&?l @%}{Hﬂe _n[ﬁ';pgge]i@ and galu" 81% gt%lnfsrtg Which they are
attached, respectively, to form a five-membered heterocyclo or heteroaryl ring
having up to two N atoms and optionally substituted with up to two groups selected
from methyl, ethyl, hydroxy, methoxy, halo, cyano, trifluoromethyl, and

trifluoromethoxy.

17.  The compound according to claim 15, wherein

E is selected from -C(=0)NH-, -NHC(=0)NH-, and Y ,
where R'® and R" are each hydrogen or lower alkyl;

R* is hydrogen, methyl, ethyl, 1-hydroxyethyl, or 1-methylethyl;

R® 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;
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where R18 and R19 are each hydrogen or |ower alkyl; 25
R4 is hydrogen, nethyl, ethyl, 1-hydroxyethyl, or

wa2embmhet hyl ; R6 is taken together w th onePOf/ERN004/001588

and R8 to forma bridge of two bridgehead carbon
atonms and the other of R7 and R8 is hydrogen; R20 is
seected from hal o, nethoxy, and nethylsulfonyl; R21

i s hal op 150, M@ 2G04nd76448 PCT/ EP2004/ 001588 p is O,
1, 2 or 3;,an is 0, 1, or 2. 18. The conpound of

cl ai m 17%%%%&% i-NN 5 Tis or 19. A

phar maceuti cal conposition conprising a
therapeutically effective anmount of a conmpound

acédr di Age eompPundpirlais Y8 WhgHI phar maceutical |y
accept abl e excipient. 10 20. The conmppund according to

any one of claim1l to~l18 fror use a/ nmedi canent. 21.
A use of a conpound @ccqrding to ne of clainms 1
to 18 for the 15 _ng gture of I cament

conpri si ng oqqsoﬂ’hn 2 conpqgn@é according to any one
of clainse 1 to 18 for the treatnent of a disease
treatable by a CCR-3 receptor antagonist. 22. The use
according to claim?21, wherein the disease is asthm
20193, Hharmeesnticasopwopitipe compiatiag a thesapentieally effective

PRb il bbb RIAPEC b | Wy ARt HORRANRGILY o

S , uses and protesses.
35 acdeptable excipient.

DEYS

20.  The compound according to any one of claim 1 to 18 for use as a

medicament.

21. A use of a compound according to any one of claims 1 to 18 for the
manufacture of a medicament comprising one or more compounds according to any
one of claims 1 to 18 for the treatment of a disease treatable by a CCR-3 receptor
antagonist.

22.  The use according to claim 21, wherein the disease is asthma.

23.  The invention as herein before described, particularly with reference to the

new compounds, intermediates, medicaments, uses and processes.
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