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CCR3 RECEPTOR ANTAGONI STS The invention relates to
certain disubstituted piperidinyl and piperazinyl

wezwpounzks, in which one of the substituents iBCEHEP2004/011545

bi cycl o- heterocycl yl al kyl group, that are useful as
CCR-3 receptor antagonists, as well as pharnmaceuti cal
conpositions containing themand their use for
treating CCR-3 nedi ated di seases such as ast hna.

Ti ssue eosi nophili aCb§3q{éﬁ§%ﬁﬁﬁ¥ﬁG@% g5 of

pat hol ogi cal condit IS,
eczema and parasitic infections (see Bousquet, J. et
al, NEnR J Med. 323: 1033-1039. (1890) d Kay,. A. .B.
et al , Th InvEpiien Ilatys to carais disghstitytgd pyppridiny a@mp@fﬂmﬂ
e I V.

CEPHPRNS AR, AL 48 LR RERSEORIRN Goup
hytpt arcas pinh ad @@R@mcep:tommmomsa ey waikd$ pllasmgceutical

Chenoki.nes such.as  RANT
K ROMACT P CORPRE LW EWESHW %S@%b@éaégég?@g ediigfd giseases
%mcﬂm Today , 15:127-133 (1994), Rot, A M et

, J. Exp. Med . 176, 1489-1495 (1992) and Ponath, P.
D. et al., J din. Invest,VoI 97, No. 3, pp.

\?\g |4;: ﬁ ]i"lsg%eg ?9(}6#}%?8&11{%% a a&til,rgtol HumFéAerE %th%? %J%FP 61%c§tions such

@ hsthiR S HinitBOb@kiia dand p&fﬁkﬁ?@hh&@tﬁdﬁs‘(&b@l‘mﬁﬁqﬁmd éml Eng.
eosi noph| s (see Giffith-Johnson,

B Misd236] 1)039F(é890)@@ﬁ11ﬂ?w R°Bof ol B M Bl 4355 -64
Vgﬁ”&gﬁoﬁh agg.gl‘;,( elogg-xﬁknl agun #8(151 agggptﬁ%a&gﬁeﬁe asSOTREA with

agemabd @tirenthyd spididivnyad Iﬁ}tpeﬁré@oﬁsﬁ(ﬁmesﬁ to constrictor mediators.
adm nistration of eotaxin whether % i ntradermal. or

i themekines sisaas RAINEES, ofrxdt agd M arskngvat fogstiydee

ebéxﬁé}#ﬁs{s%g[ﬁaggrgﬁx( 1\@9%@? ﬁlgg‘ér%l OFRBRY 158123ph30 (169@ Rot, A.
V. er BT9L. E&ﬁM&?ﬂ(&ﬂ)%M%dﬂﬁ%bad@’onNh E D. it 2t .,_QL.

Ex Med 1211 (1 P h
i Bvest ol o7 Ko aopp: 59% 691%619%6{] RIS l.tnilgs g%més and MCP-
GueReRLls glnb ﬁf?l'ugéth%liﬁl ﬁ%n@?éﬁﬁ?feﬁ]@@@f@eell types, eotaxin is

met hpredni sol one and hydrocortisone have been used for
t selattively dmn;ot@b&fomhlnbphléﬂ (aeeriffitbdphmson, Di Aceiddi ng

et i 8 Cin. 8T PR aflopfdln st .

afolieh. BY&hyt Red. Wonlthiin.] Vo> 26Md 88 ktB4e Bpatidid eosinophil
eosinophi T survival 1n these di'seases. However,
praotuwmgetibnges aifseryied ebde siie ebadgagpistration of eotaxin whether by

intradermal or intraperitoneal injection or aerosol inhalation (see Griffith-Johnson,
D. A. et al., Biochem. Biophy. Res. Commun., 197:1167 (1993); Jose, P. J. et al., I.
Exp. 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, No. 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
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can lead to side effects in patients such as gl aucons,
osteoporosis, and growmh retardati on (see Hanania, N

wa@2008048k9 J Allergy and Ain. Immunol .. Vol .POBEPHE4011545

579 (1995) and Saha, M T. 2t al, Acta Paediatrica .
Vol . 86, No. 2, 138-142 (1997)). It is desirable to
hava lamd @l sider effecisvie paganssuch as ghkatomag osteoporosis, and growth

TR (s atintsy Ro iy & alydehiBRy and R0 I Blnon BT g6, 571-
i dend b i o .chempkimed: )
1Y {)1 gaiﬁfaéﬁssaﬁa,m P oG e KRk PARIABREPVEY. 86136, 2, 1 ?\lTME?S

eosi n use for their response to eotaxin, - [
antl98TH- B is Wemmablerta hevean atbrnative meeansiof meatipgeosipophil-related

| ypph ljne. CCR-3.Dh i. NTES and MCP-3
coRERrou b g oR R e et coi s to
eot axi n, RANTES and MCP-3 {see Ponath, P. D. et al, J

Exp. MeThe CCR33 redémtdr Rabdikes itAGNi¢d asTh mafdcbhémokiae pdceptor that
is expressed on the surface of eogsinophils, T-cells

( seasingpRilsseApr the Jespansesto SAMX P RANEES andMER-3. Ak v

se ' : -axin. ' V t :

or SEREAA ¥ 2 LA bbbotl Wit BOTAHYE CORI houtRipotan, RANTES
c oamd BICP-Y confhiréd ¢hensaitioagspohses oanixdsaxells tb@otirg RANTES

Vofd M P Rsee Fonathl T ohBxp. Med: 153, 24t 72668 | KR6Do The
Segd.3 {'\&epéﬂ?g:% reSsifonf tht GHEA8 08 gpﬁ%op%ﬁsg '12-%9139 (subtK%eS Th-2),

assigned to resent assignee, and U 'S. Patent
6, BakOphitkiandandst 6l lngd 16highly, s2k8tives{oB 8tagid7 Studisulsayetshown

the assjignee herei.n, each. descripe.cC unds .t hat. are
COReEPETFAGR Srosman P L 1t G TR psapls ety infieits
Pubdsipaf clerh6tixid4e edtBAf; RANTHLERMEPR GeaBlea®ORI &t4., J.
that inhibit eosinophilic recruitnent by chenokine
su€hnalgvestt ¥el.99, Whe?,df78r184 (b¥Vak Usgpatens applidatipy Sefial No.

a0 PP Syt Brdimten n 1 SRR e Prp e T U S

shpatesk M60611d0,38076, 1 68015, 630BRNS, 6)839,087, issued to the assignee
eosi nophi | - medi at ed i nf| ammat orr\é di seases. The present .
i nhesain; eashidgsatibecompqurds thatses §LRy3 anfagpnists, and EP application

pi 0yl - ha SRRROUN ggpﬁ g
an?gg@nﬁ%t%&o\?ﬁﬁ% ar e%éiéga *éggffdg?sﬁcﬁlc it rté?%? Ee tHat inhibit
bi sskintghilfc recruitient ByochehkireRuch asemptior and t her eby
provi de a nmeans of conbating eosi nophil induced

di seases, such as asthma. In a first aspect, this

| nvent ¢RerBFeRd bHSRidf P AbilEFofthe CORTY rébeblok 1d bihd RANTES,
MCP-3 .and eotaxin and thereby preventing the recruitment of eosinophils should

provide for the treatment of eosinophil-mediated inflammatory diseases.

The present invention is directed to piperdinyl and piperzinyl-based
compounds 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 compounds of Formula (I):



Ar is aryl or heteroaryl; Qis -C(=0 - or . alkylene;
ONR; R; Zis a pharmaceutically acceptabl e anion;
waRose40nydr ogen or al kyl; R3 and R4 are, i ndepstmEP2oba/011545
of each other, hydrogen, alXyl, substituted al kyl,
al kenyl , cycl oal kyl, aryl, heteroaryl, heterocyclyl,
het eroal kyl, -(al kylene)- Q=0 -Z , or whereZ lnis
| k

al kyl , hal oal kyl , Ry, kQxy, hydroxy, anino,
w I oxf‘,’ arél)al kyl oxy,

al kyl am no, aryl,
heteroaryl, or he ; \Ws selected/fromthe

group consisting of ( ,n(T), szalp and (W, ( NT 1\
(T) (RIOL (RIOL (V) (WR™herein Pl1 is , S, or NRS5,
\I\@@El%ihﬂ R5 is selected fromthe group consisting of
hydrogen, al kyl, substituted al kyl, cycloal kyl, and

het erocycl.yl; and V1 and WL define an optionally
> sgrSéiWﬁ?fe‘lvft?’P%ﬂt 0- si x menbered heterocyclo ring; 4

pQ)l*gi_@@.doj-h)atclm1apleﬁe;i s Tand Tl is S, then at | east
one of R3 agnd R4 i1s not hydrogen, and provided that
mﬁéﬁ}b@twgﬁd Y are N, then Uis not T, RO is
att; %ﬁf’do}]ﬁ' any avail abl e carbon atom of the

ridi nyl”’

pi plg or piperazinyl ring and is selected from

t Aeis@rphammacendcaly aegeprdbldiysiomxy, | ower al koxy, oxo
(-9), halogen, cyano, hal oCtal kyl, hal oC *al koxy, and
10 | Bwasrhydrogsn opptkybinal |y substituted by one or two

e o A R A SR
of hydelkgeyl, eyvibalkyl, aryl, heteroaryl, heterocyclyl, heteroalkyl, -(alkylene)-
C(=0)-Z', or -(alkylene)-C(O),Z', wherein Z' is alkyl, haloalkyl, alkoxy,
haloalkoxy, hydroxy, amino, alkylamino, aryl, arylalkyl, aryloxy,
15 arylalkyloxy, heteroaryl, or heteroaryloxy;

Ué. is selected from the group consisting of (S), (T), (V), and (W),

10
(R7), P (Rw)m
o S
N
o >R

(S) , (M

10

(Rw)m
oA Bl
)] ’ (W) '
20 wherein T! is O, S, or NR®, wherein R’ is selected from the group consisting of

hydrogen, alkyl, substituted alkyl, cycloalkyl, and heterocyclyl; and V' and

W' define an optionally substituted five-to-six membered heterocyclo ring;
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| ower al kyl optionally substituted by one or two
substituents i ndependently selected fromR ; R10 is

wa@rdosodaeh t o any avail abl e carbon atom of the BENEP2004/011545

phenyl ring and at each occurrence is independently

sel ected fr.om.the, gr onsji st i of  al kyl , 3 4.
subst i tﬂ?@&ei}l}?gwyg%% Fsoﬁﬁ?dsjgl ﬁo{;&‘en%?%%‘?ﬂe of RagBd R is not
hal oal k@¥ogeRMrdpro@ky trafivAgh bOHBLEEREY G/ N, then U. is not T;
het eroaryl,” cycl oal kyl, or phenyl, said heterocyclyl,

heR s etiaghied te gy vailRBIE cathan ptoamgf the @imgidb’pi popinttaginyl ring
bsti t ut,ed tit ' |
el ect et scRbRordnd HoRE BHRSE AfAIDIBRRFARGHY, bko

I ndepeneen} haloged| €ehechdlsOalkyt hglolRalkens afd idveerafkyl
hydroxy, |ower al koxy, halo, cyano, trifluoronethyl,

trifl uormsionelhosupstitiadity ongon twp gybshifents, indepsndantly selgcted
occurrepce R’ls. i ndependently selected fromthe group

consi stiing of’ | ower al kyl, hydroxy, |ower al koxy,

hak*® and R&hare indepéridentipsatedisd fromrthé bronp eomdistingyof hytdtogen and
and al kyl am no; m i 1, 2,.3,, or 4, nis QO or ; and

is 0, iowsralsylgptignallysubstifutsghyape or %?ré‘r‘%“,‘m}ﬁn%tlﬂﬁ?%’§n&nﬂy
of | sonRiStedForRRA.-Maceutical ly-acceptable salts

t her eof . Afso, w t hin the compounds as defined above

[ tRi8ys attachedie angfawaitable casbimatomenfitled bengb g phengéring g at each

D 2L D L LB N SOTPRURIE: b T ing o o

E: g)n S '( ?_ ; du'lé\}IQtiNtﬁfl\erd (a( I,Fl\,{y;&}oxy( Mkoxy, 2R geVoyahdXhaloaltoXy,Nnkino,
alkylamino, heterocyclyl, heteroaryl, cycloalkyl, or phenyl, said
heterocyclyl, heteroaryl, cycloalkyl and phenyl being optionally substituted
by one to three substituents independently selected from R'S;

R'° at each occurrence is independently selected from the group consisting of
hydroxy, lower alkoxy, halo, cyano, trifluoromethyl, trifluoromethoxy,
amino, and alkylamino;

R'S at each occurrence is independently selected from the group consisting of lower
alkyl, hydroxy, lower alkoxy, halo, cyano, trifluoromethyl,
trifluoromethoxy, amino, and alkylamino;

mis0,1,2,3,0r4;

nisQorl; and

pis0,1,2,3 or4,

and, prodrugs, isomers, mixtures of isomers, or pharmaceutically-acceptable salts

thereof.

Also, within the compounds as defined above [they will be referred to in the

following under (i)], preferred are the following compounds:

ii) The compound of (i), wherein Uy is selected from the group consisting of

(S), (D), (V°), and (W?),
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(W wherein R and R' at each occurrence are,
i ndependently of each other, hydrogrn, Q . alkyl,

whyasoxi?29 al koxy, hal ogen, cyano, hal o al koxy, PEITEPZNO©011545

al kylam no, and a is an integer of 2 or 3. (iii) The
conmpound of any one of (i) and (ii), whereinf is T,
and R4 is nethyl, ethyl, 1-nethylethyl, isopropyl,

1- hydroxyet hyl or 2-hydroxyethyl. (iv) The conpound of
any one @°)(i) and (ii), whereiw9Ar is

optionally-s €d phenyl or opp Nl YyH
substi tuted m g@yl ;7 Qis CH; S yd'(ogen; R3

and R4 are, indepbndéhtly of each otheér, Thydr ogen,
al kyl , hydroxyl kyl, or al koxy al kyl ;ng is selected
fromnmethyl, et¥l, hydroxy, nmethoxy, &t (=0), ’'hal o,

and cyano; R and R are selected from hydrogen, nethyl
and ethyl; nis ; and pis 0 or . (v) The conmpound of
any one of (1i0) to (iv), wherei "{R’X is Nand Yis CR .
(vi) The cdRphuynd of apy one of (?’") Q, (i), wherein
both X and Y 6 ([vii) The co o@n oflLany one of
(i) to (iv), ks Z, and Y R [i‘viii)The
compound of any f (i) and (ii), wher %‘R"U is | Ha;
( N (Ha) wherei (RrRY0 is selected from 1- a?FkyI,

hal ogen, cyano, am al koxy; and is 0, Iwyor 2. (ix)
The conpound of any one of (i) and (ii), wherein: Us

(PIb) ; wherein R10 is selected from al kyl, hal ogen,

cyano, W%Qr%inaﬁkgﬁ(dy R” A9 1 occurrence are, independently of each other,

hydrogm, Ci.g alkyl, hydroxy, Ci.s alkoxy, halogen, cyano, halo C . alkoxy, amino

or alkylamino, and a is an integer of 2 or 3.

.. . . 4.
(iii)  The compound of any one of (i) and (ii), wherein U®is T, and R” is methyl,
ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl.

(iv)  The compound of any one of (i) and (ii), wherein:

Ar is optionally-substituted phenyl or optionally substituted pyrimidinyl;

Qis CHy;

R? is hydrogen;

R® and R* are, independently of each other, hydrogen, C,.g alkyl, hydroxyl Ci.s
alkyl, or C.g alkoxy Ci.s alkyl;

R’ is selected from methyl, ethyl, hydroxy, methoxy, oxo (=0), halo, and cyano;

R and R are selected from hydrogen, methyl and ethyl;

nis 1;and

pisOorl.

. . . 9b
v) The compound of any one of (i) to (iv), wherein X isN and Y 1s CR™.

(vi)  The compound of any one of (i) to (iv), wherein both X and Y are N.
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is 0, 1, or 2. (x) The conmpound of (ix), wherein: Ar

is phenyl or pyrimdinyl optionally substituted by
wo@nms/osaes or three groups selected fromthe greCpPEP2004/011545

consi sting of halo, alkyl, deteroal kyl, al koxy, nitro,

trifluoronethyl, alkylsulfonyl, and

0 pviiip n aThey e tofi el omhef(§) tp (19),i wheBtin;X RNTR® Z', and Y is

hygé?gen; R3 is hydrogen; R4 is nethyl, ethyl,

1- hyl et hyl, isopropyl, 1-hydroxyethyl or

2- hydroxyethyl; and RO is selected from al kyl, oxo

one of ?#? aﬁ&@?%{aﬂgﬁ@égw %hi(lsl)’:ml—ll(‘:e ; !WIQN
wher ei nR10 i s sel ecteR'f)y alkyl., hal ogen, cyano, and
al koxy; and7 is 0, 1, or XLLE The, conpound of

(xi), wherein: R2 and R3 Logen, and R4 is

net hyl, ethyl, 1-nethylethyl, Hi sopropyl,

1-hydroxyethyl or 2- h drox¥ethyl. (xiii) The conpound
of whergindn e inselgated faord (%uia}k,y iatagen.eyene,gnd G4 ;alkoxy; and
(IFU%OthIQherein R O is selected fromal kyl, hal ogen,
cygﬁ V afd al koxy; and is 0, 1, or 2. (xiv) The
conmpound of any one of (i) and (ii), wherein Uis |IHe

1 1 O’ . .. .
(ix) = The compound of any one of (i) and (ii), wherein:

U. is (I1Ib) ;
-
. (mb)
g X

wherein R' is selected from C; 4 alkyl, halogen, cyano, and C, 4 alkoxy; and

10

(R7)

mis0,1,or2.

(x) The compound of (ix), wherein:

Ar is phenyl or pyrimidinyl optionally substituted by one, two or three groups
selected from the group consisting of halo, C;.g alkyl, heteroalkyl, C,_s alkoxy,
nitro, trifluoromethyl, C,_g alkylsulfonyl, and optionally-substituted phenyl;

Qis CHy;

R? is hydrogen;

R’ is hydrogen;

R* is methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl;
and

R’ is selected from C,4 alkyl, oxo (=0), halogen, and hydroxy.

(xi)  The compound of any one of (i) and (ii), wherein U, is Ill¢ ;

(R")

" N
\ . (lne)
0,

wherein R'° is selected from C, alkyl, halogen, cyano, and C, 4 alkoxy; and
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(He) wherein R10 is selected from al kyl, hal ogen,
cyano, and CM al koxy; and is 0, 1, or 2. (xv) The

w@eoospouneb of any one of (i) and (ii), wherei n RCT/EP10bH/Q11545

(RL V J wherein RIO is sel®ected from al kyl, hal ogen,
cyano, and al koxy; and i , 1, or 2. (xvi) The conpound
of naisy0,dner 2f (i) and (ii), having Forrmula (la):(la)
U R* wherein, Xis Nor NRO Z ;Yis CRor N Zis a
pharmaceutically acceptable anion; R2 and R3 are

hvmgefrheBohgoaycﬂ@f@geﬂhgﬁem alkyl; R2, Re2, andR23

are attached any I'e car bon at om of the phenyl
ring an@ an@ R’ actdyydroggens dnd sel ect ed from hydr ogen,

i T LoRoReR R A RS iroBh kg amaciytor2-

al Kydh@ﬁyétﬁyl sl , and U, Q P, R4 and RO are as
defined in claim1 or 2. (xvii) The conpound of (xvi),
vvhere| n Qis CH2. (xviii) The conpound of any one of

onEhp) e ebbida k@ ar ' and dlpueioindiats 05 11

chI orophenyl or 3,4- C{R@pl orophenyl; R4 is methyl,
et hyl, |-nethylethyl, |s‘. Qpyi, 1- hydroxyet hyl or
2-hydroxyet hyl ; and p |s >—,\ (d)

N »

wherein R!? is selected from Cy4 alkyl, halogen, cyano, and C; alkoxy; and

mis 0,1, or2.

(xiv) The compound of any one of (i) and (ii), wherein U, is Ille ;

P

wherein R' is selected from Ci4 alkyl, halogen, cyano, and C,.4 alkoxy; and

mis 0,1, or2.

(xv)  The compound of any one of (i) and (ii), wherein U, is IIIf:

(Rm)m o
@\ '\ENX uif)

wherein R' is selected from C;4 alkyl, halogen, cyano, and C,4 alkoxy; and

misQ, 1, or2.

(xvi) The compound of any one of (i) and (ii), having Formula (Ta):
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(xi x) The conmpound of any one of (xvi), (xvii) and
(xviii), in which Uis selected fromthe group

w@eonsiostizng of 9 wherein R10 is sel ected from ledr/abiogd/o11545

hal ogen, cyano, and 1-4 alkbxy; and i , 1, or 2. In a
second aspect, this invention provides pharnmaceuti cal
conmposi tions containing a therapeutgpBally effective
anmountof a c ou%dof JIN@ QF, @ pharmaceutical |y
accept abl e sa er epof , da 1 acew i cal | fla)

accept abl e eys' Net-X n\d thirld aspelt, this

i nventi on provi des|!proces di sc¥assd herein for
preparing conmpound® of Fo a (I).*In a forth aspect,
this invention provides novel internedi ates di scl osed
heV&7 ™ hat are useful for preparing conpoundsof
FoxnuNabriN R 70 yes ORPt br @spect, this invention

provi desa conpoundof Formula (1)or a pharmaceutically
acé éa plirirmassticaliyhaocenipblp gniotisei n nedi cal t her apyor

di @gnosy, s specially for use in the treatnentof CCR-
me@i N %ffgggrgé?%i ncl udi ng respiratory di seases such
aspRUs¢ Fderoden o2 Gyl xlkgl,aspect, this invention provides
the usgof a gonpoundof Fornula (1) or a i
phRr nBC etid Ralars atiashedioapy @vailabie ¢areregpmiqfithg phenyl ring and

manuf acf yr [ of. t t 0

i seascts tpefielRy s ARTRTEpliERech 0\ SRR CL9BKoxy, halogen,
CCR- 3 rerap; tofluarnhego; tsiflupmngthast Snplkyltiifoagl amino, and
otherwi se stated, the following terns used in the

speci f i 8kYPBEN%Nd cl ai s have the neani ngs gi ven

belléqu and Kyl" means a linear saturated nonoval ent
hydrodarbon radi cal of one to eight carbon atons or a
br Hpai RS anhd R necksrdefioediinenidimhl dr dcar bon radi cal of
three to eight carbon atons, e.g., nethyl, ethyl,
propyl, 2-propyl, n-butyl, iso-butyl, tert-buty\,

PERivH) - THe cdrRWSdr i), where Qak Oty 9T oup having one
toeévglgrl‘@%(r:bon atdorrg. )'?AI kenyIQ?'ji means a | i near

nmonoval ent hydrocarbon radical of two to eight carbon

al ”’gxi)f{ghgfogﬁf‘é‘u% % P00V GV Ny ARG ANRGE " adi cal - of
R, R%, and R%, and the phenyl ring to which they are attached, form 4-

chlorophenyl or 3,4-dichlorophenyl;
R* is methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl;
and

pisQOorl.

(xix) The compound of any one of (xvi), (xvii) and (xviii), in which U, is

selected from the group consisting of

10

(R™), P R y R, .

N N\ _H H
A E:E AN >N
N7 0 o s
H

(R (R")

X N (R1O)m o
N
@i;}—ﬁ\; ©j> ;and, @\'\»J\'/
; 3
o
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waonewalient hydrocar bon radi ca

carbon atons, containing at |east one double bond,

e.g., ethenyl, propenyl.10 "A kynyl" neans a |i near

of two to ei gheCTYEPIO#M011545
atons or a branched nonoval%®ent hydrocarbon radical of
three to eight carbon atons, containing at |east one

t mihetetn BOHid selectgd fromt Gyunalkyl, palogennyyano, Hdk@|_eaikdxyyeadhs
alij %ear saturated bival ent hydrocarbon radical of one
t 8 €% ht%hr bon atons or a branched saturated bival ent
hydrocarbon radi cal of three to eight carbon atons,
e.g., nethylene, ethylene, 2,2-dinethylethylene,

2- met hym pseqoptl espect, i inMeatien pravides parmatéuticehmimiositions

e o B e e R R B PR o
r §Hmce&tcan%cée9tame@ah RO Wée@cm)ﬁé&éﬁ%le

bi val ent hydrocarbon radical of t to ei ght carbon
aﬁ&@BwDHV|ng at | east one double bond, e.gqg.

net he nigﬁ‘ enBq gg&n% selﬁtser}n%nérmih&%gé@s&ts@g YAsﬁtﬁ' ﬁerein for

2- et hyl propy

S@r@ahhgabxﬁpéuxfdadmaﬂmm@(m)ng two to four car bon atorrs
‘Substituted al kyl" neans, an al kyl grou haV|n one,
tvvo or I# Afeidh e (i OHARIORET RS b arTmE lgreé dpsclosed

P hT sl e SeefBith prhL Bl B RSMEEPYY) o,
aI koxydaa lﬁflh}dspeca,l thigliswentiom pqudazls laycoapbtndyf Eormula (Dora
O el SR ST PR r s

g‘yéclam sk lik We tpéauﬁ&ﬁ ot ©CTRRY g P M sGHs Y BicRiaigng
hree substituents selected fromthose recited

fmﬂmaummydmameﬂmahMyhﬂnpreferably fron1hydroxy, hal o,

Iomer kox and .hal oal hox e ter
" ol oy A&t el s BFnG0R RV HRHR PO P RER Y o
' 'Fonﬁﬁ'l%r( |cﬁ‘|ali1\hlannac‘éﬁtlcalf'l¥'¢&@@§)&’a¥y|lé<éﬂlb therebf ﬁ)r tife hath@nded of a

to refer to an al kyl group, as defined above, being
s misliGamentusefilltfor eting @ diseesesiniagnammeheatable by e&amls}ratlon

SRLe RSB BB E W15, "o .

"phenyl al kyl" refers to an aIkyI group havi ng one to
two phenyl substituents, and thus includes_ benzy

phenyl ditgas othemwispistatednihe follgwving tegnssechinethg §P@1ﬁ<§tlaﬁ and
wo al kyl am no substituents.
O
"Alkyl" means a linear saturated monovalent hydrocarbon radical of one to
eight carbon atoms or a branched saturated monovalent hydrocarbon radical of
three to eight carbon atoms, e.g., methyl, ethyl, propyl, 2-propyl, #-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 to eight
carbon atoms or a branched monovalent hydrocarbon radical of three to eight

carbon atoms, containing at least one double bond, e.g., ethenyl, propenyl.
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2- hydr oxyet hyl , 2-hydr oxypropyl,
| - (hydr oxynet hyl ) - 2- et hyl propyl, 2-hydroxybutyl,

wQ@2@sdihiydr oxybut yl | PCT/EP2004/011545

2- (hydroxymet hyl ) - 3- hydr oxyr opyl . 11 Accordi ngly, as
used herein, the term"hydroxyal kyl" is used to define
a subs é‘tAIanylh” mearsa lingiar moooyadend bfdnoeatbbr raskizal bAN to eight

saradlc - (O R ere Ris hyd en,, al kyl.
AR HGTS oo e B oR PR anEr K
vwbammtdxﬁ@ ca:htkmhng £V €dsO Fle tore] @g\l ka1 Kpopymnd
phenyl al kyl groups are as defi ned her ei n.
Represent ative exanples . .include, but are not limted
to for
CyCI ohg}(A afehgﬁ{car g%‘ﬁ&ﬁ@g thcﬁglggl@%i! hr?’élr?cc%br%l radxf:al of one to

" Afght anbbn atofiBaiT S lﬁaﬂoadd eahratd&Fslﬁla@thrMb@ rﬁxcal 8f three to
hydrogen or al kyl, and R is_hydraogen, alky
c\FeSHS SRTboR atoé%ﬁef gameindeney ethylsae 2dwetbﬂe%ly BEKy|

| ga , Ko ,

‘8’%:1:1]13 hg}ptré}Fyl éntylgﬁr(ée; 1§s Hé%é{ alléé/Yé}ﬁqe?geﬁYd B Kiht ra@i'agi having
Re}neemﬁmraanbveawmrrpl es include, but are not limted
to fornylam no, acetyl am no, cyl cohexyl carbonyl am no,
cycl ohexyl net hyl car bonyl am no, benzoyl am no,

benzyl G'QH%B}}@némn@%s a MheaPEN alenBrRScafbdnadiic sl oi%o to eight

where R is an al kyl as defined herein e.g., nethoxy,
etcathon atqmoproxiyrandhed dxsalenhydrooasbomtadipal of theeeda e@hkgarbon

e R R T R

f C&Iﬁleﬁwréﬁleayleh@ EmeBSTpropydede! ymweﬂe OA Htiver dfkehlene” is said
ryl oxy", "heteroaryloxy," or "arylal kyl oxy", this

rréwéeqtm:hcaéhamg@ewcaioemarbowt@g@nt as a linker to
t he ot her, speci f| cal l y-naned group. Thus, for
exanpl e, "aryloxy" refers to the group -OR wherein R

i s aryl“Subsitited aikyy1means anafkst group hthng Ohe/tivo-dDilitec
wherein R is heteroaryl. "Al koxy c? ?nyl nmeans a

r Z4bgHpenigelecfed frofp éheegrpem conslskip 91 acylAsylaanne, dyydroxy,

h

WSS palGIEA A, RSP Saloal PR pbiarbonyl,
C Yalitydsaul foyl I by lsulfingl) pll@&thd:eﬁ:yrh,exyc]maﬂqi meteroaryl and/or

Repr esen tive_.exanpl.es in I ude, but ai{ﬁéﬁﬁnm

d’leppéeqw Y BS ﬁlsﬁn elgmﬁh SI’II%IE?& N pan allkyfr(])tI one to four
Cyﬁ%ﬂ%@ﬁﬁvﬂ% onk%o three substltuents selected from those recited for

substituted alkyl, preferably from hydroxy, halo, lower alkoxy, cyano, and

haloalkoxy.

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 one to two substituents (preferably one
substituent) selected from the other, specifically-named group. Thus, for example,
“phenylalkyl” refers to an alkyl group having one to two phenyl substituents, and
thus includes benzyl, phenylethyl, and biphenyl. An “alkylaminoalkyl” is an alkyl
group having one to two alkylamino substituents. “Hydroxyalkyl" includes
2-hydroxyethyl, 2-hydroxypropyl, 1-(hydroxymethyl)-2-methylpropyl,
2-hydroxybutyl, 2,3-dihydroxybutyl, 2-(hydroxymethyl)-3-hydroxypropyl.
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wher ei

"Al kyl sul fonyl” neans a radical -S(O R where Ris an
al kyl, cycl oal kyl or cycl oal kyl al kyl group as defi ned

whanehize. g., nethyl sul fonyl, ethyl sul fonyl, PCT/EP2004/011545

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

"Al kyl finyl" jcal - R, [
ARHR ) LR e S Botp oL G B of
hgdt8lo Ikt Sroupd@ifihel Bbllof. nyl , et hyl sul finyl,

propyl sul Tinyl, butylsulfinyl, cyclohexylsulfinyl.
"Alkylthio " nmeans a radical -SR where Ris an al kyl

defi ped. , | t hiom ethyl thi
o opy| 1S, REH Baftar -GTELHG bR Saidegh o, grcicatig
NORUSAYIEG/AIRYIOphddiyh; Ve phenyddlRyipivheretiyiile alkat, keeloakke, cal

which is optionally, substituted ?%hh one, two or three

seisdaalinlalkyls andphsaplalicyd gravps pre agdgtipedhsscins diepepsenptative

a : a

aTiebieles LRS- e moPikitey AEKAT Aoy Blihexyicprbony

- SOldtex Rinetwearsorfyl, dredzdy], teneylcartiepdndent | y hydr ogen

or al kyl), al koxy, hal oal koxy, al koxycarbonyl,

car banoyl, hydroxy, halo, nitro, cyano, nercapto,

met hyl eqsdignyy nfebhyd SRRAI K C@OIRAWRYe R’ is hydrogen or alkyl,
acyl am noal kyl , hydroxyal kyl , al koxyal kyl,

haxidoR liklnpdyageny a1k yle yraieak Ky ¢yclaatiyiakylk phenyl or phenylalkyl,

okt ehe Bl e gy Ryl e PhipPAstis groups e as
alidired hefeim YR @irkiehiatiab KydrigleOmbiadt, bud bredfdt limited to

optional | y-substituted phenyl as defined bel ow. More

sfoomytamin,| agetylamine ol caheayl¢ananylpaeino fryclohgx ylgethyl-

St AT

di net hyl phenyl, net hyhnet hoxyphenyl , | -napht hyl ,

2- napht h&l . "Carbanmoyl" refers to a group Q:O%NRR .

rAlkoxy d nRanyg edicaliedRnwbere Ryisss| alletl ag defigsd herein e.g.,
h I tutse Y .
EPEBRE A HopoBh ey ol tkorsHE A IHY gt wherein
nhie@Uall R grovp hacoreytd fowraatbon atemis.cal of three to
seven ring carbons e.g., cyclopropyl, cyclobutyl,
cycl ohexyl, Amet hyl cycl ohexyl, and further includes

such r mgrdlfﬂﬁegéigﬁgg@"%‘ﬁ %%%hﬁ%ﬂfo@lﬁbﬁiﬂgem{bfth&@gec;ﬁé%y-

or three carbon atons, and/or havin
s eanetigroitpyps fin Saglaxiyd r Gewroavyloty, ¥ he“apldkybixgridthisgné¢dna that

in such cases the point .of attachnment .\wll be to the

B ORYESELTE SGUPBBEA JTF e AR sl maned pi, Thos,

" ot ek aapley faryloRy! 1888 ddthe group —O-R, wherein R is aryl; “heteroaryloxy”
refers to the group —O-R’, wherein R’ is heteroaryl.

“Alkoxycarbonyl” means a radical -C(=0O)R, where R is alkoxy is as defined

herein.

“Alkylamino” means a radical -NHR or —-NRR where R is selected from an
alkyl, cycloalkyl or cycloalkylalkyl group as defined herein. Representative
examples include, but are not limited to methylamino, ethylamino, isopropylamino,

cyclohexylamino.
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such ringsas cycl opropyl, cyclopentyl, cyclopentenyl,
cycl ohexyl, cycl ohexenyl. Additionally, oneor two

w@ a00804012¢ onsof a cycl oal kyl group nmay opti onabdEP2004/011545

cont ai na carbonyl oxygen gnaup, e.g., oneor two
atom sn the ring mabye a noiety of the formula- C(=0 -
A " subgkylsulfeeg! ayedmsal rkdicd] -BE0BRewberoX Isyah atiyduyyclslkyl or

defined aboye havi ong taq four referahly. one to

t vy loalinaliy geavpesidRGRphRIER £5- aelbEEerh G,
ar ' | awe for aryl. "Halo”
ﬁﬁ@lﬂlﬁo@%?h%ﬁrﬁ;ﬁ?gﬁ, %yfcgdnﬂgﬁylgﬁl i 0do, preferably
fluoro and chloro. "Hal oal kyl" neans al kyl substituted

wth ong or re,sane or diff t halq ato €. 0,

Mo s 5 8 rafisly SOTR, i B S ioghi o
gr iPhsRefifiedidraialekey] mehydeliingE ety
Thﬁggaﬁlai%%?gs such roupsl@a{\s -OYCHF 5} -0-CF . Y

" wopylodfipyl; butplsndinyl, epreksyisubingd. bi cyclic radical of
5to 12 ring atons having at | east one aromatic ring
containing one, two, or three ring heteroatons

sel ect edhikyieHid Nmean®4 ralical F8R whemi Riiingn aikgbasadedined above e.g.,
being C,, wth the understandi ng _that when_the

henethylaio) ethylhug prepyithn. Syiithto. Neicaptp 1§ el poi nt of
attachnment to the heteroaryl group will be to an

aromatic ring containing at |east one heteroatom The

het er oarAdyl rmedns iasnapicydivadribjcysiib atantaticdyydwicatboomadical which

two, three or four substituents, pref.eraply, o or Lwo
S UB SPHETAIN SSbsHA HEicR 14 & Shise PRt ek fom 1 roup
het gk c Hn ' iab Kk B, alkylthio,
SRS Aot Aty S AR b AR, gl
( wilkeylenlRnpin alkRsuldoreyl, -S@eNBARE (wheye Ry dndBE areindeperngently

Pyiageen  afiaD: Ay, RalbIES ERp e RR o sy, halo
ﬁt ﬂ%?&ﬁﬂb,@ﬁé’rcaﬁ&}&h@tgﬂ(éh?di@%& Eﬂﬁidﬂ@@ibk?ﬁ:(ac?'lalkyl, acylaminoalkyl,
y yl,

roxyal kyl, al kox , hal oal koxya

¢ ylaydoet yajityl, aélmxwalésb/ﬁ yal,oz&pkxallsyh exsaradyl, ammoatviey | |

hal pal kyl (al ky| a I

a1 presreaivf el SR RIRRR L, A serbomyistion.

al QeI HNYL; alRyiselfhiiaked, lajkysthbmliyl, wired optiemlly-substituted
definhed bel ow. Mdre specifically the term rleéeroar_ I

i nehensibas, dafined beloweo tMerespecalically the,igrmapyl Inglpdes, byt is not

it mngag)zf% % ﬁ)ﬁérﬁé,gcgézr%?k%’eﬁ?ﬂ gi'cﬁfo?{)%eny%;f}irugl?g%!})”h methoxyphenyl,

yrro ,

PY#iethylihenyl, dimetiBighetylyaictioimpihoryphenplyr-naphthyl; 2ndphthyl.

“Carbamoyl” refers to a group —C(=O)NRR’, wherein R and R’ are
independently selected from hydrogen, alkyl, substituted alkyl, cycloalkyl, or
heterocyclyl.

"Cycloalkyl" refers to a saturated monovalent cyclic hydrocarbon radical of
three to seven ring carbons e.g., cyclopropyl, cyclobutyl, cyclohexyl, 4-
methylcyclohexyl, and further includes such rings having a carbon-carbon bridge
of one, two, or three bridgehead carbon atoms, and/or having a second ring fused
thereto, with the understanding that in such cases the point of attachment will be to

the non-aromatic carbocyclic ring moeity. Thus, the term “cycloalkyl” includes
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yl, 5-(4-methoxyphenyl)-pyrimdin-2-yl,
5- (3, 4- net hyl enedi oxyphenyl ) - pyrim di n- 2-yl,

wheonzoiueanyl , tetrahydrobenzofuranyl, isobenzed¢TEPIVY/O11545

benzot hi azol yl , benzoi sot hitazol yl , benzotri azol yl ,
i ndol yl, isoindolyl, benzoxazolyl, quinolyl,
t esuchinipngs asqwomrwm cyclapentyl, eytlppentinyhaiyeioiend] gyicjohexenyl.

b b h' I th

” CRRRSAARE pe s RN s of Ay A Bl Rk AP RERLY
Whegnedin aQ%onmskygén bfupCe. 5y SiO@a Vot EHBINNBY Bin @RI be a
replaced with a substituent independently sel ected

f ropiethef the fapubdbrE4-ng 0o -OR, -NR R, and -S(O R
(where nis an integer fromO to 2), with the
under st andi ng that the point of attachnent of the

het er 0aAk‘xbbshadecp@cldaﬂcﬂhrsqmloaumgmp addefihed bV Ehiving

R is hydrogen, acyl, alkyl, cycloal

c yenestal fry (arqfwblymnam@m)@bstxm@ﬁmdﬁrylyoﬁel@sﬁéﬁmm the

oyt PSSR Mo afonder o807 O3 U1 G ogen,

al kyl, cycloal kyl, or cycloalkylalkyl, and when n is 1

or 2, Ris alkyl, cycloalkyl, cycloal kyI al k
acyl ani rialo omeﬁlskf}‘}oé?nCll?EPTO’F@BW@s@rfPQ%W%fC@J?é%‘F‘EQ S chloro,
i nclude, but are not |limted to, 2-hydroxyethyl,

3- hydr oxypropyl, 2-hydroxy-I|-hydroxynethyl ethyl,

2, 3- di hyigaloalipl apeahs alkyhsudstitatedetithydret dryohqre same or different

T

2 rret hyl sul f onyl et hyl , am nosul f onyl rret hyl ,
am nosul fonyl et hyl , am nosul f onyl propyl
met hyl a}‘ﬁzioa;lkbx)é nwametamwup @Bi w ¢ram1h@shal¢aikb;llaetdh§med above.

I am uI f ro clyl™ nmeans a
{[’E ftéﬂc S&H@héﬁﬁ’ﬁm %%‘Quﬁ"ﬂ;ro |3c cyclic radical
of 3to8ring atons in which one or two ring atons

are heteroatons selected from, S(O _ (where n is an
| nt eger ‘Ifhtgmatyl’t’ oeys a magogyclic Ph@CY@WﬂFNg?frﬁ tad 24ingmaioms

{
e BPSuER1280 0} SEBRURRLE ARtk e v B BREDAFP L omoms
( akéwdtamm)w L(b fdi”S}{ khe rematnangDing atomks loging G, vaijtcte hadsrstanding
(car banoyl ) al kyl , (al kyl.am no) car bonyl al k

hethat whsit ﬂwhetemgylrwum@ admy%lﬁ évst‘;msﬁl}s opint 9¥ é%ﬁoméﬂt to the
aaRefsiolfi gRluphATIRE o WA bt dARERAB AR e REBfatin.

halrhe hétbltohgd riog ampu(mynjn euwstqyited Wit bnegywolmthemr)fairk yl,

am no,. al kyl am
substituents, preferzﬂn?y one c>)<x) twocg.lbstztuents independently selected from alkyl,

heteroalkyl, acyl, acylamino, amino, alkylamino, 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, ethylenedioxy, acylalkyl, acylaminoalkyl,
hydroxyalkyl, alkoxyalkyl, haloalkoxyalkyl, cyanoalkyl, aminoalkyl,
alkylaminoalkyl, haloalkyl, haloalkyl(alkyl), alkoxycarbonylalkyl,
alkylsulfonylalkyl, alkylsulfinylalkyl, and alkylthioalkyl, or optionally-substituted
phenyl as defined below. 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-
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(where Xis or NR, nis 0 or 1, Ris hydrogen, alkyl,
hal oal kyl , hydroxy, al koxy, am no, or al kyl am no);

wo adogphaee- C(=O) R (where R is hydrogen, al kyl , PCT/EP2004/011545
hal oal kyl , hydroxy, al koxy,4am no, or al kyl am no);
and/or -S(O R (where nis an integerl5 fromO to 2,
anleS4($-rﬁa;hb>@'gh¢nyl)ap)kyhidima4yhzﬂ-W—med;yidrmdiokyphenyl)-pyrimidin-

o G Bepbaiatth (<o P Suerlp TR A P oty

S PESzbisStldz¥lyl, tﬂaﬁzdtﬁmﬁeﬁlaam XQlﬂdOlYlnsériiGQ&ol}h UWdifolyl,
not limted to, tetrah dropyrany plperldlno

ngammlpmlirm,nsqgumo yl{hqg@mgmﬂ benmsoxazolyl benzothienyl
met h rroI| t3y| 3-pyrrolidino, morpholino,

th Yeisﬁ ere? hi oror phol i no- - oxi de,

thlonnrphollno 1, 1- di oxi de,

tetrahydrot hi ophenyl - S, S-di oxi de, pyrrolinyl,

i mi dazolHetgmoalkylaneaas ay alkyl edicahas defmed hersay Whereirqpgptwo or

S;éﬁq /15N R R BRL &p@cwwaﬁa%ﬁb&&&&tm&epe,mehﬂy selected

rganic c
c afrenl tRO Eronp |camsi1rg|cdfaeﬁdeP£Rh wed eS(ﬁn)nR% (velnete m:inmi@er
hal o (suchas chl orq, and

aI framdsiaI Dot Hs@ymdsqs@ﬁggl&%ﬁm AL 3%&9}%%{11 96 i hsiggoalkyl

t I
oL BB e L0 el e Stk
2 éyodbaﬂi()ﬂalh}dh and/R; ancendeprydently of each other hydrogen acyl, alkyl,

ot oncaoa LA wheauis O R i 1o R g1V eyloaticy,

Ci mek%dh#ﬁeﬂ}?ﬁq R, RIS Ulkyl, %26 SlobIkgt, ch&ISalkylalkyl

descri ption includes instances wheré t event or
C| ammsacardmmnowmﬂsylanmm R@p@ﬁ@égtwemxm&m ingludp, byt are not

bst
ot e T 2 RarS ety i R R BBl R gl 2,
pr ES%Eydr@%réﬂw dBydrbkRhétBleihyt I3uldﬁﬁo;sybhqat2 mmyahﬁ;ryeutyl
the aryl group is nono- or disubstituted with an alk

gr Stuydeos- Ismethxiprems, Jvwaimoeth 3xaminogiogh Zrmethylsulion Nethyl,
; agr?l}nlggﬁih%d lr\r% nglr 5@‘3} ?Jél[fg éér% y)ﬂ Bnn%lgsulfony Fﬁ{% gr oup

Whtrtémylaﬁmﬁ&tul@ﬁﬁlkdejh}anbsmylauﬁmmbﬁﬁemys two or three
substituents 5 preferably one to two) selected from

al ragthylaggin nEPropYhcyl , acyl ani no, ami no,

al kyl am no, al kylthi o, aI kyl sul finyl, alkyl sul fonyl,
(where R and R' are independently hydrogen or al kyl),

al koxy, "HeteraydpiXymeanb kextyra&rdkmnmbatunyadrrmnyaromaﬁ@pyclic radical

Elytef &&é%gg gfon§| p 6'&@‘51 Wao%yt%al %F %T{eroa?omgl selected from

CY Q@b Yivhere n is an integer from 0 to 2), and NR*, the remaining ring atoms
being carbon atoms{wherein each R* is independently hydrogen, alkyl, acyl,
alkylsulfonyl, aminosulfonyl, (alkylamino)sulfonyl, carbamoyl,
(alkylamino)carbonyl, (carbamoyl)alkyl, or (alkylamino)carbonylalkyl. The
heterocyclyl ring may be optionally substituted with one, two, or three substituents
independently selected as valence permits from alkyl, haloalkyl, heteroalkyl, halo,
nitro, cyano, cyanoalkyl, hydroxy, hydroxyalkyl, amino, alkylamino, -(X),-C(=O)R
(where X is O or NR’, n is 0 or 1, R is hydrogen, alkyl, haloalkyl, hydroxy, alkoxy,
amino, or alkylamino); -alkylene-C(=O)R (where R is hydrogen, alkyl, haloalkyl,

hydroxy, alkoxy, amino, or alkylamino); and/or -S(0).R? (where n is an integer
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am noal kyl, al kyl am noal kyl, hal oal kyl,
hal oal kyl (al kyl), al koxycar bonyl al kyl ,

wa@bdoghbsubd onyl al kyl , al kyl sul finyl al kyl, and PCT/EP2004/011545

aIkyIthioaIkyI More specififcally the term i ncl udes,

Do B2 b % B B STt bton o L BESY ot

WKy&itYiho, HHFARRNERY, prdhdeﬂ' tBit@h@ B¥! hydrogen when 7 is 1
4- trlfluoromsthyl phenyl , 4-chl or ophenyl

3 B2} Metrowspifisaly, thexenn i.létemcwb'bmblldesa yhit is not limited to,

3 Qo DAPASRE Nynle MR R AP PSR Neina e

datelth/yipyrbtﬂﬁhﬁ BeileBpyrrdiititie) mc;rpmidoyﬂy&ﬁbﬂphyﬁﬁd thlomorphohno—
pirl m di nyl" neans_a 4gyrl m di nyl ring optional

» gHemormpglingsd, 1rdipeide, (taﬁrﬁwémmpyhmbse%dmme pyrrolinyl,
suh takél 25d SiE those recited for
opt?%naﬁﬁ@s st#?ﬁ%@%ﬂ%h%ﬁ;l Preferred radicals for
t he chem cal groups whose definitions are glven above

phar ALY G e PABRAE EXLFB O 28 aﬁi%ir?éedawth itin

egﬁitﬂétﬂ;mrg&haehdnﬁsw @kUlan 'afbnp&ezp oluﬁsa 1%1 Ao ﬁgﬁ%ﬁﬁ@éd by

conposition that 1s generall
neinu¢leppiicaind dgiabedes palodsuahtas @hlmcsé)romdﬁmdnadixb)e and

| ude ci pients ar bI e for veterinar
A TaoL ki DR e R ol an sk, "'
" Ry RdabB wxlycabéﬂmgc ERploz’) @ﬂ@&ﬁn@t%@sulﬂﬁyﬁ?dm‘yﬁx&r@ g,
sEem fication and claims includes both one and nor
Ariipepbenoryb restpenl,O-dimethyhydioxylentine - accept ab | e
salt" of a conpound neans a salt that is generally
safe, non-toxic and neither biologically nor otherw se

undesi I@ptignal"aordoptictiallpoasassast thésubdeqichd described event or
phar macol ogi cal activity of the parent conpound. Such
s&lmlgnﬁt%r: IRpy-but ngednot gCamand; tha thadessription imelpdes inktances

R J%%Hé ﬂeﬂ?bﬁér%&n@éo&)ﬁ% &%ﬂg%ﬁﬁ%s ﬂfhﬂmhffe/a’&egg,opgﬂpg

uric nitric aci
f examqﬂe Watyfh apltlgaaﬂ)csubsmtdﬁadwt}harﬁaikﬂc @idafis that the alkyl may but

|on c acid, anoi ¢ acid, cycl opentanepropionjc
Dl n0f b piprt 2 e Qo3 RpA ALY, S RRBORCWBREF ¢he ary group i

MROABI & AGibSitufd SHt L2 IRG %ouﬂ@ﬂd GrudGofh w ﬁ%enz Cargncgrgup is

fumaric acid, tartaric acid, citric acid

andtdubgitdted witirthx glbwingroyp.) benzoi ¢ aci d, cinnamic acid,
mandel i ¢ aci d, net hanesul fonic acid, ethanesulfonic
acid, 1,2-ethane-disulfonic acid, 2-

o OSLNAE . H803 SIASH) 045Gk ey
substltuted with one, two or three substltuents (preferably one to two) selected from
alkyl, heteroalkyl, acyl, acylamino, amino, alkylamino, alkylthio, alkylsulfinyl,
alkylsulfonyl, -SO,NR’R” (where R’ and R” are independently hydrogen or alkyl),
alkoxy, haloalkoxy, alkoxycarbonyl, hydroxy, halo, nitro, cyano, mercapto,
acylalkyl, acylaminoalkyl, hydroxyalkyl, alkoxyalkyl, haloalkoxyalkyl, cyanoalkyl,
aminoalkyl, alkylaminoalkyl, haloalkyl, haloalkyl(alkyl), alkoxycarbonylalkyl,
alkylsulfonylalkyl, alkylsulfinylalkyl, and alkylthioalkyl. 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-
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2- napht hal enesul foni c acid, 4-toluenesul fonic acid,
canphorsul fonic acid, 4-

woretosgsdiecycl of 2. 2. 2] - oct - 2- ene-| - car boxyl i ¢ aBCTIEP2004/011545

gl ucoheptoni c acid, 3- phengl propionic acid,

tri et hyil [ i g, . i ar ut vl i:C ach d,

| SiSroR Ry e P et imidBhitd ot HThERRSI Qe foro-4-
hYribeopheay ok B gii-dicklet dphersyllahé Yd deriaativhs théreef | An @sptidnally-
muconic acid; or (2) salts formed when an acidic

peekstited pyaptding” misansapEHnidayh e eatieralydiaving one, two, or

i . _ ' I . : ]
st Rgrerbn i Tvol ibstficfhs seBted 6Bl tnolPicBlied S ophally
wistibstiantedplgauyl.c base such asl7 et hanol am ne,

di et hanol am ne, triethanol am ne, tronetham ne,

Nmet hyl gl ucam ne. The term "pharmaceutically

accept ppifBrradtAivalsFor the @HerRAEIrBupPRRSse defiitioné frelzh@n above
conj ugat e hase of an_jnorganic acid or an organic acid
uSEdt ﬁFS&’S?‘ﬁfailYﬁﬁ%lP f‘%ﬁ‘é‘l"l’lﬁs-accept able salt as

defi ned above, such as d , I . Wen as acid rel eases

a proton, the renmining species retains an el ectron

pai r t 6Phirmahetivelly aeseptablesxcipiantiémiegnsantexcipeaht thehissaseful in

speci es ca in principle,.reacquire roton and is

- Brebrrag s phimpacetical rarpaeisiop B 1 remergliyefiy mopdoxte ad

C QBRI BEb16gicA18) 1B othelvise BB &iMAbIeEART Hichi@ePRLigieHiP AN 4te
whi ch rel eases an active drug according to Fornula |

i Acesptablador vetetinary ot Well Rshurman pharmeeaiticalose. A

manal i an subj ect . aodr. ¥o) . For .
TG AL 5 R B BB e i
O hHRSHeS bofly el mdie tH@ ome’peddigéntFor mul a | in such
a way that the nodification(s) may be cleaved in vivo
to rel ease the conpound of Fornula I. Prodrugs include
conpoun ¥ l [ , :
el Ty df opise SISy odepBREY GA oF o Cp e m Al g i

t @eneryllgsafeymohitakic aay neichet bixdvgichllymoriothervise uadssireblaf and

the f hyd I, , .or. sul fhyd ,
| B vy et el e Aot e B mngpad. Such
ggaué inPlubeq 1] Sbid s&difig;ﬁ 418, ﬁme@m%&gmﬁe LTS Such3d

nzoate derivatives carbamates (e.
Nhivdnbichletib ytidnhydrelarobongdid, suifuhiy deidxyitricavad, ipbosphoric acid; or

groups, i.n conmpounds of Formula.l. "Protect,i roup.’

7 &9B1ed Wi SrEgRIg 10R Ot S AP S AFORIA 20k dkallare agid,

r ' i idla8id Fic dcRflecBE abild, malonic acid,
p?ggﬁégt sm%%dégg??’\cg? &ﬁlulge(la%ﬁgslcofc pr ot ecti ’nréla onie act

grsueqisic aeid, wali¢ atiddmalpiccids fumasimasidartapicacid, citme scid,

Prb%%lzeo% 53{8, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,

methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-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 butylacetic acid, lauryl sulfuric
acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic
acid, muconic acid; or (2) salts formed when an acidic proton present in the parent
compound either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline

earth ion, or an aluminum ion; or coordinates with an organic base such as
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G oups in Organic Chemstry, (Wley, 2nd ed. 1991) and
Harrison and Harrison et al., Conpendi umof Synthetic

wer@anima2dvet hods, Vols. 1-8 (John WIley and SoPGI/EP2004/011545

1971-1996). Representativelam no protecting groups

i nclude, fornyl, acetyl, trifluoroacetyl, benzyl,

beethariobanyioer diethgnol4raBg) triefhanolamminey rpmethaonyd, N-Boc)

tr| {a{l Si. Ié/ (TMS), 2-trinmethylsilyl-ethanesul fonyl
%; and substituted trityl groups,

aIIonxycarbonyI 9-f | uor enyl net hyl oxycar bonyl (FMOC),

nitroveratryl oxycar bonyl (NVOC), and the l'ike.

Repr esehateim ép éswwplﬂmc'@@mfahlg agio) ps useddicrrie megpsieters

G . P SR v

as }@hkﬁyéeuﬁbil@l’&ceﬂteﬁlé ailyﬁbr duﬁﬁé@ﬁb’dveekmras CI',T. When as acid
trlalkyIS|I%/ ethers, and allyl ethers. "“Treatin
t feleagererirotops ths TeMaBHESPETie] GHRS. 20 l§CONPREIP | hmhe proton

di u [
o SEEBAmely B GRS L PR S
t oreferrediteds s posjegate bastehe di sease but does not yet
experience or display synptoms of the disease; (2)

inhibiting the disease, i.e., arresting or reducing
the devgl ? » 8¥fa dopodhd SPﬁ)?mﬁfa (1) 1er&h irefs@b any compound
synpt ons; (3) relieving the disease, i.e., causing

r e‘ghmhscleases)ﬁn attvedirgpacserding fotBormiuian zaa&vos\yhm ek prodiug is

th%{ﬁg&gﬁﬁ al | effgct I%%T{om%%iﬂ%mgpﬁ%uﬁlue

t r&@%ér@&b ndid nelio$ nfo#é fiuretientl groupfy) pedentSiHahe compound of
treatnment for the disease. The ' therapeutlcally

ef Feroly binssvol atwaywhatithe medifigatientel may bmcleanedd wys i aalease

dlsease LY. t
LoBpORR Kb € B¥BLMY w0l EORaRBR Bl dren o
t hEycﬁr@ﬂE aftihe @4 k@ fhyideyl b 18 uicottipoliad of F\ofhhﬂa Dﬁtbtbh&e(bfo any
sequence of bondln of their atonms or_the arrangenent

of gronp that maybg cﬂ%v%%@V%wéeg@ﬁmtheufgestgoxy REHRR: 05

th a

S o RS OSSO B e
M fo}, egters (@GS Scemefte Ctbﬁn:aa,canﬂeienma& dezivagdes), carbamates (e.g.,

"di astereoners hat _are non-superi nposahl e
i er‘&dlm?m@é@wa@sew? 8F Rudrosy Bl BorRlgrouBn aneq 5 of
gnpound has an asymetric center, for exanple,
|f a carbon atomis bonded to four different groups, a
pair of enantioners is possible. An enantioner can be
char act €Prowetingygroup” refers to a grouping of atoms that when attached to a

reactive group in a molecule masks, reduces or prevents that reactivity. Examples
of protecting groups can be found in T.W. Greene and P.G.M. Wuts, Protective
Groups in Organic Chemistry, (Wiley, 2" ed. 1991) and Harrison and Harrison et
al., Compendium of Synthetic Organic Methods, Vols. 1-8 (John Wiley and Sons,
1971-1996). Representative amino protecting groups include, formyl, acetyl,
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), and the like. Representative hydroxy protecting
groups include those where the hydroxy group is either acylated or alkylated such
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t he absolute configuration of its asymmetric center
and is described by the R and S-sequencing rul es of

w@Eadvs/oaneb Prel og, or by the manner in which theCT/EP2004/011545

nol ecul e rotates the plane1®f polarized |ight and
desi gnated as dextrorotatory or |evorotatory {i.e., as
( +3s benzyl; ynd tsityhethers asspeltas alkeylyethers tettahyddopgranyloathets,

can. exi st ei t her .individual enantioner or as a
m%?ﬁﬂykﬁ%%ﬁg(gfpgﬂﬁ%%eﬁ’e cont ai ni ng equal
proportions of the enantioners is called a "racemc

m xture”. The conpounds of this invention may possess
one or ‘TIEHINES pFMEeatmentc of & dissasednendesoflp puekestingthe disease,

.e . i i vi-dual - -
R AT L PN ——

otihey B¢ &oséd® dgsedisbedd the deddabund@oedhofyf@kpérfdat&br
conpound in the specificatioon and clajns is intended

t odipmiey sertews Rf thedliseesni &) ishikRingshediseasad. v axtestingor

r 1. I i . . ( ..
oy it e SLABHHERD, CREER: or 15 GirkEh BOHPIOR of (R rolicyine
stthe diseaseix. Scaasieg negréssionmfithe disdabeomnitd cliriext symptoms.

di scussion in Chapter 4 of "Advanced O ganic

Chem stry", 4th edition J. March, John Wl ey and Sons,
New Yordy AticatlylefRcieakit R 8nsdRE Abhuht VT aQomipBind

i nventi onﬂ%%eé%aWbedcbef ore, cert zgi n corrpoungs g{p
Fahatuivherf administerpd &f @ manunal Forrtreasingpldescasey sfsafficient to effect

RS et o T BERASS “TE thehatiigely Hosibp ol will vary
B o Tty T g e manigh, .
of the mammal to be treated.

Compounds that have the same molecular Formula but differ in the nature
or sequence of bonding of their atoms or the arrangement of their atoms in space
are termed "isomers." Isomers that differ in the arrangement of their atoms in
space are termed "stereoisomers"”. Stereoisomers that are not mirror images of one
another are termed "diastereomers" and those that are non-superimposable mirror
images of each other are termed "enantiomers". When a compound has an
asymmetric center, for example, if a carbon atom is bonded to four different
groups, a pair of enantiomers is possible. An enantiomer can be characterized by
the absolute configuration of its asymmetric center and is described by the R- and
S-sequencing rules of Cahn and Prelog, or by the manner in which the molecule
rotates the plane of polarized light and designated as dextrorotatory or levorotatory
(i.e., as (+) or (-)-1somers respectively). A chiral compound can exist as either
individual enantiomer or as a mixture thereof. A mixture containing equal

proportions of the enantiomers is called a "racemic mixture".

The compounds of this invention may possess 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
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() (V) (W wherein Tis , S or NR5 wherein RS is
sel ected from hydrogen, al kyl, substituted al kyl,

waeymsoalikyl and heterocyclyl; and V1 and W.def P@EEPIV04/011545

optional | y20 substituted fil9e-to-si x nenbered

heterocyclo ring; provided that whenUis T and Tl is

S napighofa pareadar coFmennia e @mﬂc@tln@ endglaimgjis intendead to

pr. t. T
ugc\f%elg)rﬂlé Hﬁﬁv&é@%@ gﬁﬁlﬁ&%réﬁﬂd i 508 g8, r!i&eﬁﬁy P} other%wsé tth'eof

hyfthe @Mc}thﬂdﬁ)fbn the daﬂehnmyiabxkyf ster@cheﬁnﬁﬁj &ﬁttﬁd séﬁaﬁdﬂoh@ﬂe r
al kyl ,, hydroxy, .| ower al koxy and, oxo

a|8¥9m°womqr%ar§ Srellcknayvy inghe # éies &eﬁussrﬁ;lt lﬁﬂhapfﬁa oé Agivanced
§
at oﬁ%‘ﬁgéﬁ natﬁrefﬁr%lghgn ar e%h%g\)gp}a n?ﬂ/’ se ec e61992),

fron1hydrogen | oner al kyl, |ower al koxy, hal ogen,
Sg?ﬂ& Q){’qu#f | u%roo ﬁgtt%hnlélg)algff bijﬂqrg}?ﬁnq%tag?x%ggmbigl before, cegtain
: cmbsmms%ff%ﬁﬁﬂa@%r&&wds of Formula (la), as

defi ned i medi atel'y above, wherein, R4 is alkyl,
edpeetaanle, prefetrod coraponynds are empophds ofHormko@akpy| , or
hydr oxyal kyl , especi al ly 1-hydroxyethyl or

2- hydroxyethyl; RO is selected fromnethyl, ethyl, oxo
(=0), and hydroxy Ris |ower alky 21R IS selected

from hydrogen; dpis 0 or

tahyl d :
conpounds of Ia/(ra?Y'abo rably(ﬁgl |s
hydr ogen, a K;Rﬁﬁgare gel ecrari from hydrogen,
hal ogen, net , x)y DreX pyeferred are
conpounds wher ei ngR21 Jpand R2B and the phenyl

ring to which they are
wherein,

XisNorN'R®Z;

Y is N or CR®;

Z is a pharmaceutically acceptable anion;

Qis CHy;

U. is selected from one of (S), (T), (V), and (W),
(R") 10

(S) , M

R™) o R, o
L Q@)«

vi N

V) ' (W) ;

wherein T' is 0O,S,or NR® , wherein R’ is selected from hydrogen, alkyl, substituted
alkyl, cycloalkyl and heterocyclyl; and V' and W' define an optionally
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attached formnmono or di chloro substituted phenyl,
especi al ly 4-chl orophenyl or 3, 4-dichl orophenyl.

wa@emendiipg to anot her aspectof the invention, aPCT/EP2004/011545

preferred groupof conpoundgoare those conpoundsof
Formula (l)or (la), whereinUis T, andR4 is nethyl,
et hyl , substtutedl fitehtptsix membexed heterdoyialpdingy pedvildddcthat when Uy is

2- hyd .21 A di t t of the .
[ nv)e/ ntr ?'E)ﬁ(}g(ti E}/ bsréfﬂé?n? ag geraélp ?r}%ﬁ)fg?an :#}ggﬁ ygg%geghw&erowded
conpoungls: QherOSHK and(Y JarN, bR, idhRrEin Qis - CH2-

. Accord3i ng to anot her aspect of the invention, a
prﬁfmdr%dargﬂwdﬂpgom; conmpounds are those conpounds of

Fogsul.a (1) or. (;1.a), wher ei i S hyd ; d R3
an ﬁtpy&{c’@?en’i ar%’ép@?%%’ﬂfaﬁv ’qu? aﬁé&b{g‘]&%ei ?gﬁ;d r ggen,
al BY s sclv@a @oyidaer alkgl, hgtkoryyRkey hikodE et cht@G-0)p

anogaher aspect of the invention, a preferred group of
coRpoasterer akalit hose compounds of Fornula (1) or (la),
whgsel n ' . ethyl, hydroxy,
ms?h6?(f/e,lg{cg‘;(doéflilay,a&f%ﬂ’org&g% g}gélg%‘gl’ and R and R are
seRBcR& afid R iy altaeedito angtavyilatde darber Bgin ofAhe phetiyhgng and
to anot her aspect of the_inventjon, re{ e{red

i gr.ou
of conp¥girsepgndentlyselected FEBUREOZD, kY ’(I‘P‘Yercﬁlko’g”
(la), [N o StrifluBFGREHINS

the i nb@ﬁ? gécl)1 h ,cygllobtrneﬂf err eﬁﬂiélf g‘u%‘g’é‘?ﬂ%ﬁ’% Sﬁ%gﬁgfrsg%nyl’
t hose campoyodakybmbo;eaoda (1) or (la), wherein p is
0. According to another aspect of the invention, a
pr&tskred group of conpounds are those conpounds of
Fg%- q (&), above, wherein Y is N According to

anot hér aspect of the invention, a preferred group of
conpounds are those conpounds of22 Forrmula (1) or
(la), veireprefdorddsard tdrhpdund of Fomulai(IR),Gsidsfises ipgnetiately
fromlower alkyl, halogen, cyano, and | ower al koxy;
angbove} whergn, o°

R* is alkyl, especially methyl, ethyl, 1-methylethyl, isopropyl, or hydroxyalkyl,
especially 1-hydroxyethyl or 2-hydroxyethyl;

R’ is selected from methyl, ethyl, oxo (=0), and hydroxy;

R** is lower alkyl;

R’ is selected from hydrogen, methyl, and ethyl; and

pisOorl.

In compounds of Formula (Ia), above, preferably R? is hydrogen, and R*
and R® are selected from hydrogen, halogen, methyl, and methoxy. More preferred
are compounds wherein R?!, R*, and R* and the phenyl ring to which they are
attached form mono or di chloro substituted phenyl, especially 4-chlorophenyl or

3,4-dichlorophenyl.

According to another aspect of the invention, a preferred group of
compounds are those compounds of Formula (I) or (Ia), wherein U is T, and R*is

methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl.
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According to another aspect of the invention, a
preferred group of conpounds are those conpounds of

wozosodEa2y 1) or (la), wherein Uis (IHb); -N (BdbEP004/011545

R10 is selected from |l ower 2al kyl, hal ogen, cyano, and

| ower A{;&%?%’ ng ?@detl’?er%srpe]:t oPt‘Be ?nveﬁ‘ﬁ%? &Jr@i@rr‘é? g?orﬁstol?e r

aspect o e“inventio erre

C cegnaponelds areehdsk @smpomrdscum?dﬁnmth (Emrrﬁd)awhérkmcm i H@HL,—.
wherein Uis (Hic); ( H> R10 is selected froml ower

al kyl, hal ogen, cyano, and | ower al koxy; and mis O ,
or 2 Ac

or of or g r gL S0 i, SRS Hvelliol, PR ER B of
Focmmpoannas arecnhosmcampomroémmnmaﬂ)(drm) ‘(vﬁbrbln-RZRi(hydmgen

o R0 e, ifdependinty ok ek ity by ERe e Rciigation, or

ofalkmai@y.entl on, a preferred group of conpounds are
t hose "conpounds of Formula (I) or (la), wherein Uis
(He);23 (He) RIO is selected fromlower alkyl,

hal oge %&co%@nqg Qhér% det ?% tlﬁgx enfiOif o ?’ Ptred group of

Accor di er a pec he T v |on
pr&fnﬁfdhﬁds %thrse @Bmpemmwﬁ%nﬁma (Dh2 k) c\onaeimrm"sls eélected
Formula (1) a), wherein Uis (Hf); (RLO), (HIf)

RIBomanabyletil Wr@m MBEiRPXYa PkY (=Oh Arlogand cyapaiand Rapand R
! ONE rsel@«]:tg@ ¥m Wo gen, methyl and ethyl.

According to another aspect of the invention, a preferred group of

compounds are those compounds of Formula (I) or (Ia), wherein n is 1.

According to another aspect of the invention, a preferred group of

compounds are those compounds of Formula (I) or (Ia), wherein p is 0.

According to another aspect of the invention, a preferred group of

compounds are those compounds of Formula (Ia), above, wherein Y is N.

According to another aspect of the invention, a preferred group of

compounds are those compounds of
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mis 0, , or 2 Oher conbinations of preferred groups,
and/or particularly preferred groups, may formstill

wordvensgeoups of preferred compounds.

preferred are conpounds haetng the Formula (la): RK
R4 (la) (RO wherein, ONR; Yis Nor CR; Zis a

phEormate({l) ocdh), wheose bl ab(IHaxni on; R2 and R3 are
hydrogen; R4 is nethyl , ethyl, 1-nethylethyl,

i sopropyl, 1-hydroxyeffhiQr R hydroxyethyl; R9 is
sel ected from net hyl, et hydr oxyma?‘nat hoxy, oxo
(=0, halo, and cyano; RN ,@'vgb alkyl; Ris

hydrogen, methyl or ethyl; RH, R22, and R23 are
attached to any avail abl e carbon atom of the phengl

r i Rg lasrecisdiromdeyealion: halogs evangandlgwenslkesg en
I o%?{oall I&/b: | oner al koxy, 24 hal ogen, cyano,
tri

uoromet hyl, trifl uoronethoxy, “alkyl sul fonyl,

am no, and al kylamno. Uis selected fromone of,

wherein R 0,is selected from | ower .al kyl , . hal ogen,
Cyano.  AFPTHBELS augiiis gpect Ahihe tvention, & Rreferted gpUp of

0

Q
as I medi ately defi nedwabove wherein I's Even nore
preferred are conpountfs)

wmpouﬁa@%lm %o%sﬁﬁfsr&qboﬁﬁmw)mr%@, ¥here Y19s);

di ately defined above,

S
wherein R21, R22, andR23 dNyhf phgayl ringto which
they are attached, for mo>h—\’ (ibY

R is selected from lower alkyl, halogen, cyano, and lower alkoxy; and

mis0,1,or2.

According to another aspect of the invention, a preferred group of
compounds are those compounds of Formula (I) or (Ia), wherein U, is (IILc);

(R)m N
@i \>—-\ (Mic)
S -

R is selected from lower alkyl, halogen, cyano, and lower alkoxy; and

mis0,1,0r2

According to another aspect of the invention, a preferred group of
compounds are those compounds of Formula (I) or (Ia), wherein Uy is (II1d)

(Rw)m N
@\}-H\ (ind)
N -
H

R'? is selected from lower alkyl, halogen, cyano, and lower alkoxy; and

mis0,1,or2

According to another aspect of the invention, a preferred group of

compounds are those compounds of Formula (I) or (Ia), wherein U, is (IIle);

For exanptBEPANEO11545
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chl orophenyl or 3, 4-dichl orophenyl. The conpounds of
the invention are CCR- 3 receptor antagonists and

WO ndvshidtizeosi nophil recruitnment by CCR-3 chenok@TEB2004/011545

such as RANTES, eotaxin, MZP-2, MCP-3 and MCP-4.
Conpounds of this invention and conposi tions

containing themare uehal i n_ the treatnent of
eosi ni phi |l -i nduced di se I ngl udi NGhe nfl ammat ory or
al l ergi c di seases, such annator; bowel di seases

{e.g., Crohn's di sease and uIc tive colitis);
psori asis and inflammatory dexr'matoses {e.g.

ati and ecze wel |l as resp |rator
aI eﬂb?eiec&?dsg%igwéf% a‘aﬁ%&ﬁlh%no,a%qdépyﬁlbalkwm apd s
hypesganstsivity lung di seases, hypersensrtrvrty
pneunoni’ti s, and eosi nophilic pneurpnias {e.g.
chroni ¢ eosi nophilic pneunonia).25 In general, "the

CTP ok S P S By Al b

acd@ifoafdd i ﬁﬁ)s@fzoﬁgﬂﬁﬁﬂs SF Fainngf (1) (Ig? ahateinnatis ?ﬂity €

simlar utilities. The actual annunt t he conpoun

of this invention, i.e., the tive ingredient, wll
depend upon nurer ous (RagLOr S h_as the severity of

t he di sease to be trea?éi;lfﬂrdﬁge angifr el ative heal th
of the subject, the pot he conpound used, the
route and form of adm nistration, and other factors.
THE apetictedatdn 1@ éradtyil Maldpeh WYato And IOWRIRSIS/; 8fd
Forpula (1) may range from approxi mately 0.01- 20 g per
kit &tf-dnPbedy wei ght of the recipient per day;
preferably about 0.1-10 ng/kg/day. Thus, for
admnistration to a 70 kg person, the dosage range

woul d ridther qumafinativink wf prefatedgroubsand/er &n?e@arl}eﬁreﬁﬁ‘ﬁd
I n gener al ds of t nvention wl |

be
adRPHSsaY m%ﬂﬁwﬁfrﬁew eérfje BhErsEpPudhs FeRexample also
of. I ghysdernal , inhalation
(e préfgﬁeﬂi %Itercgn G?Jsgﬁrébg-%gfré’lfiﬁ#mfl& n) or parenteral
(e.g., intramuscul ar, intravenous or subcutaneous)

adm nistration. A preferred manner of adm ni stration

is oral using,a cgnveni q3rly ddeage regi men which
can be adj us ‘cor he” dagree of affliction.
Conposi tions ¢ kft/eé form abhBt s, piql?)s,
capsul es, se i ﬁ,\pgié

formul ati ons, sol uti ons, @ﬁ;pensrom@3 | i posones,

elixirs, or any ofher appropriate conpositions.
Andichen, preferred

XisNorN'R*?* Z;
Y is N or CR%;

Z is a pharmaceutically acceptable anion;

R? and R? are hydrogen;

R* is methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl;
R’ is selected from methyl, ethyl, hydroxy, methoxy, oxo (=O), halo, and cyano;
R* is lower alkyl;

R®® is hydrogen, methyl or ethyl;

R*, R*, and R are attached to any available carbon atom of the phenyl ring and

are independently selected from hydrogen, lower alkyl, lower alkoxy,
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manner for adm ni stering conpounds of this invention
is inhalation. This is an effective neans for

waledoswarigng a t herapeutic agent directly to theCT/EP2004/011545

respiratory tract for the t#eatnment of di seases such
as asthma and other simlar or related respiratory
tract dhfegsheEfanosefluoorgethylrifluoRahethdyy, Co. ARylsdidnyl,
The choi ce of far rrul ation depends on various factors
such asamine, stk PAMifo g admi ni stration and the

bi I he drug substance. For delivery
wgalysﬁgﬁie?g?lf%%yo F’Leit compound can be formul ated as
l'iquid solutions or suspensions, aerosol propellants
or dry povvder and | oadeq, into a suitabl e dispenser for
adnmi ni st Ration. There & én refgI ty'_}oe@ b

phar maceut i Mati on c*?s_ neba@g?_ | ers,
met er ed- dos s (MD rY\ po I
(DPl'). Nebulizer Hde\ﬂ ces pr oduce a stream of high

velocity air that causes the therapeutic agents (which
has been wa())rrml at ed |n(;a°)l | qU| d formr™0 spray as a

m st V\:hICh rged [ e patien re plratory
tract. MO N\y ha e/f oandul a ged
with a conpr se # gas. Upon~ac uatl on,

di scharges a neasured anount er apeutl c agent by
conpressed gas, thus affordi ng) a reliable nmethod of
adm ni stering a set anmount of agent. DPlI's adm nister

o SHERR R SR ahabRE IR Abedh, LIRS, I WhRPalkoxy; and

| NHPis pat Q[r)Q ai rstream duri ng breat h| ng by the devi ce.
In order’ to achieve a free fl ow ng powder, the

t hanaipeasdi ¢ agent is fornmul ated with an exci pi ent,
such act ose. A neasured anount of the ther apeuti c
i sP §§@Ped in a capsule formand is dispensed to the
patient with each actuation. Recently, pharmaceuti cal

fornul ati ons have been devel oped especially .for drugs
that sh&Whgsaeere prederved FrRPAIREYS BECCOMAHB ds fjmm ediattl efined

png&‘;e%ﬁerglp%%lsk@ﬁaval lability can be i ncreased by
i nCreasi ng sUrface area i.e., decreasi ng particle
size. For exanple, U S. Pat. No. 4,107, 288 descri bes a

pharmaceutical fornulation havin part S

si ze ramgyet W?I?Eeserffd@@?)cﬂn?%?%l (ié @tqe\ﬁgeé &ove, wherein
nater iggh YRR Sk QRS K@ drefathed, &rm 4-
rrag{?drtgl ggngg Eﬂ&). eﬂ?&l%f) , 145, %84 descri bes the
pr oblocdphenylafr 3a4- finh}omxbeuyh cal formulation in which
the drug substance is pul verized to nanoparticles
(average particle size of 400 nm in the presence of a
sur f ace THe@binpBindIit thdiaRertiones SER-3 fecaptbt snthgbnigdlandninhibit

to give
egsmophll 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 including
inflammatory or allergic diseases, such as inflammatory bowel diseases (e.g.,
Crohn's disease and ulcerative colitis); psoriasis and inflammatory dermatoses
(e.g., dermatitis and eczema), as well as respiratory allergic diseases such as
asthma, allergic rhinitis, hypersensitivity lung diseases, hypersensitivity

pneumonitis, and eosinophilic pneumonias (e.g., chronic eosinophilic pneumonia).
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a pharmaceutical fornulation that exhibits remarkably
hi gh bi oavailability. The conpositions are conprised

wobkoos/oeaepound of Fornula (1) in conbination WeThERL004/011545

| east one pharmaceuti cal | y2accept abl e exci pi ent, as

defi ned above. Such excipient may be any solid,

l'i qui d, Insgefitrak ¢hé ebmpoundfof thés inecRionicambe ad}hﬁﬁeméred ina

conposition, gaseous excjpient_ that is _ general k%n

VPRS2l eIV RMORAT bY 7y 9fke afceptediades of administration

p h@f %yﬁaa&%Iveegfﬁan Alis] TE 4t §1fn@ﬁ§ttbf tﬁee(%dnaﬁo%& of this
g ucose, lactose, sucrose, gelatin rice,

f I mucnnornhaé kthe scﬂweclaglgdient vl rdepenalmpsn aametamls fauokis wuch as the

stearate,. glycerol nDno rat e, ium.chl orjide, ..

ar e A PSS R R e oek gl PR gl b B ybicct, the
exﬁ‘dtﬁ'{cﬁlmf Thd E¥npend @E&P ?f%qoﬁtre‘%ﬂli Foe 6f é?immféﬁ@tﬁ’é’d @h& other
gl'ycol . water, ethanol and various oils, including

th@@enbf petroleun1 ani mal, vegetable or synthetic

origin, e.g., peanut oil, soybean oil, mneral oil

sesane oil, etc. Preferred liquid carriers,

partic utl@drbpéuh@zﬂl HRbtaheusd bﬂédrﬂﬁﬁﬁmds OEF stel AN Blay range
sal i ne, aqueous dextrose, and glycols. Conpressed

galen appRpxipatalydtO t-80 mesnss kiegramcbndy sumight o therpegipient per day;
in r ey I

i SR e SRS R PP, THEC K, RSS2 S Horson, the
| | gagemingé eould mbdt @ra"emﬁlytﬁeabdumrgmfgao Opag pdfrtdayal or

oral delivery the drug and the lipids are dissolved in

a suitable organic solvent e.g. tert-butano

cycl oh % | dpstid E zed

oyl OhotaRReHRpiataldruT iR caabivns: WinkiagRol

b u;ﬁlf@xna@amdcﬂl dompesitibns by amy anel df plos foltewing rontes eargh trgnsdermal,

tp'ﬁih%z 5 iAo onbap BB B A ol TamuS SR,
bl S?Sﬂgﬁﬁéﬁsﬁﬁrﬁiﬁﬁt%&h o SrepdrrddrRimeAbf &itniAfstration

L|p| Vesi cl es (Liposones)", Ann. Rev. Biophys.
BI xsewg using: a4®nveoent [dadg dysaga mgunen Bhidheean be atiysted|according to

I @g gftglﬁ g RS f(ﬂgf Li ?osomagpﬁs tge S‘IIEI ??f*;tceutts %111? capsules,

exéénﬂb(ﬁfﬂssp&V&ri @@étﬁmé&fdl@ék@fdrﬁm&tﬁhﬁ sOR%i6HS, Beshehsions,
Rem ngt on''s Pharnmaceutical Sciences, edited by E. W

I\/ahmsnm(emmrszmans they amqmaﬁ? compesitiaag. Anatherprefergd

| evel of. t

¢ s for, R R 30mBhs of K b, § bl Bhib'N b
Ty gifsotive Yneahshﬁ)r ﬁeﬁ%ﬂngtw tﬁéram:dtllc agenmtdidettly ntharespiratory tract

for the treatment of diseases such as asthma and other similar or related respiratory

tract disorders (see, e.g., U.S. Pat. No. 5,607,915).

The choice of formulation depends on various factors such as the mode of
drug administration and the bioavailability of the drug substance. For delivery via
inhalation, the compound can be formulated as liquid solutions or suspensions,
aerosol propellants or dry powder and loaded into a suitable dispenser for
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
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wei ght percent (m % basis, from about 0.01-99.99 w
% of a conmpound of Formula (1) based on the total

wo ooosiokEe on, with the bal ance bei ng one or nOPEI/EP2004/011545

sui tabl e pharmaceutical exespients. Preferably, the
compound is present at a level of about 1-80 wt %
RepitaEintatht patigitarespiratoty wadt. MDA stypacallyrimve dretfammilagon

a d of F | I d [ bel
ccorainge LIS (1 e denc heg bl ot T T
: Ir%ﬁgﬂgﬁ g?trl]lgtlaaﬁeﬁ’t?c %@gﬁw @&n§r¥ss'e@ gid, HR ARAAYS a e1fR1ARethod of

g an enot axi s aSsays as described in

nmoadeidistezing alsel amount of sgend RRIfsiadininistenthetapenticageats in the

the Oval hunin i.nd hma, i n. . . .
deBEF R adie flonsrebaser e ar BrAipareibdhe By Sl ai-
t N&rehdl duritisBoeaRE BY k}b@t &&(&. B §tdera6 dchibvd HaeSabaimpowder,

and Exanpl €s bel ow = net hanol, Et OH = et hanol 28
Et thatherapentiy hgent it farmaulpedovith ajcexcipiedosugh pelactose. A measured

é, %g(? | H‘ &rﬁ?fﬁ%@e&%&%woéd % g@llp%ﬁ%%hﬁ AR i%peﬁsed to the patient

| - h dhdreichiation] R@éﬂnﬂg)/ﬁﬂm&aéﬁutiydldambﬂﬁdmilﬂee been developed
hydrochl oride Et = ethyl Me

. ( y = methyl i-Pr = -o.ro.}/
gccsﬁaclplyy foadrugsihatishow Hesr bAatauapbly basgd, ppeft the gipcible that
i chro . r- j l. ani T = t '
0 SOLGT IR b S T S sad st gt
copatietedize OF ot brample 281 Pdtrivert, 1 (2 88addseritmms epnedicsutacal

nunber of. . . ) ) ) .
formulation having particles in the size range from 10 to 1,000 nm in which the

active material is supported on a crosslinked matrix of macromolecules. U.S. Pat.
No. 5,145,684 describes the production of a pharmaceutical formulation in which
the drug substance is pulverized to nanoparticles (average particle size of 400 nm)
in the presence of a surface modifier and then dispersed in a liquid medium to give
a pharmaceutical formulation that exhibits remarkably high bioavailability.

The compositions are comprised of a compound of Formula (I) in combination
with at least one pharmaceutically-acceptable excipient, as defined above. Such
excipient may be any solid, liquid, semi-solid or, in the case of an aerosol

composition, gaseous excipient that is generally available to one of skill in the art.

Solid pharmaceutical excipients include starch, cellulose, talc, glucose,
lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate,
sodium stearate, glycerol monostearate, sodium chloride, dried skim milk and the
like. Liquid and semisolid excipients may be selected from glycerol, propylene
glycol, 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.
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ways known to one skilled in the art. Preferred
nmet hods i nclude, but are not limted to, the general

waeynshatize procedures described bel ow. The st ap¢T/BB2004/011545

mat eri al s and reagents used7are either available from
commerci al suppliers such as Aldrich Chem cal Co.
(M I waukee, Ws., USA), Bachem (Torrance, Calif.

USA) ,

b SER BB TR e B b ey e
Coliwgbmd ,theshﬁds 2 W3plve@irca suiRblerBarié €¢10¢R & Yert-butanol,
met hods known to those skilled in the art foll ow ng

pr eYdefiexare dée ethanalh The sokutionjis bophelizedand thedipigmizre is
Vi
%fﬁ%rﬁd%ﬁ Gy PEC3ERhaerha AGR04 o B BRI Ome B iIESr., the
nﬁomébman%s éedxg??gs%?fg&t?gg(s&lﬁm Seokals and Demetrios
RELi hasiepoule. | hemPaTe %ﬁﬁlwiy%ﬂﬁ@gﬁwa@@&pf Lipid
Naveaclgggléaé&%ay WIARNR &, BispHyS [ Bibend J8AE7-¥bs ﬁws@y%d D.D.

Sons and’ [arock”s Conprehensive O gan
Tr bagi¢,dNonel Aprdicatvan dftlbmssm@s's Trensls in Bégéch., lﬁwftﬁﬂe608
scgegggﬁ are nerely illustrative and vari ous

' ations to these schenes can be made and will be
suggested to one skilled in the art.29 The starting
materials and the internedi ates of the reaction may be
i sol at e@tlen @ulpahﬂe pha@@iafpemtld@@uxﬁl@ccntssandgh@ofwemlan@naare

teghni. i ty,0n
|§?S°Pﬁ mo%emm ogt P ATl 28t llrlltgcr‘?l L E%I %Het‘%t&flg IJT:‘t W‘%grtwa(:k
I |R@bhsﬁu1gfcdrﬂpﬁiyl 88th edRY9%®. characteri zed using
conventional means, including physical constants and

spectral data. In the Schenes, the variables X, Y, Q

e

p- Euployddby Brese bkiFedActhE€htvk Typically, the formulation will contain, on a
weight percent (wt %) basis, from about 0.01-99.99 wt % of a compound of
Formula (I) based on the total formulation, with the balance being one or more
suitable pharmaceutical excipients. Preferably, the compound is present at a level
of about 1-80 wt %. Representative pharmaceutical formulations containing a

compound of Formula (I) are described below.

The CCR-3 antagonistic activity of the compounds of this invention can be
measured by in vitro assays such as ligand binding and chemotaxis assays as
described in more detail below. Irn vivo activity can be assayed in the Ovalbumin

induced Asthma in Balb/c Mice Model as described in more detail below,

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

and Examples below:

MeOH = methanol
EtOH = ethanol
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EDClI / HOBT Boc CH Cl | TFA Boc-H CH C H 1. BH -THF THF
Boc = (CH) COC 2. TFACH C Schene 1 illustrates a

w@ensnalizpr ocedure for preparing piperidinyl PCI/EP2004/011545

intermedi ates (7), which ca® then be converted to
conBounds of Formula (1).. 4-

of3Vficpesthyiaset?e car boxyl i c acid tert-butyl ester (1)
| rGASW ;gtarting material to introduce the G4
sfﬁ)st |§t uag%[?(lf &A Wttig condensation with a

t DR enly?-dohtarosthddey subst it ut ed) benzyl phosphoni um

h e converts . the C-4 ketone into a (optionally
s@i@?ﬁ F@E%rﬁﬂlgmﬁl kyl i dene 2 substituent. Several
VENRL §nffhyifdfmMhidel 9 reaction are well known within
the art and each can be adapted to the preparation of

c Gifolm 8«3 wimethglamircpsopyl)-Buetinddagodfisede hwlrgehlorde
I\%kc_:__hetﬁgvanced Organic Chem stry 4th ed., John Wley &
Safis, w York, 1992, pp. 956-963; A. Maercker,
Ong@singetingact i ons, John Wley, New York 1965 v. 14 p
270-490; phosphoryl stabilized carbanions, W S.
WAdE wose-Rropyl  Or gani ¢ Reactions John Wley & Sons, New
Y Vo RS 4-257; Peterson ol efination,
D?%e){’,ynér%jgué%?@zﬁé:ggdtr?%%s John Wley & Sons, New
Y®DC =\pyridhiurd dRBrompte 1- 224). The Wttig30 Reaction
is _generally runby treatinga phosphoni um salt
diTﬁ%PVE@HF@G%@WéGi n an inert solvent witha strong
b = yl lithiunmor Iithium
d???op?%t%ily%r?ﬁfgg%t from-78to 0 C. The ylide thus
f difeditsfladodadtioadidand stirred at a tenperature
rangi ngmfrom -78to 0 Cuntil the reactionis conpleted
aft “tRRMAFIBRRIRYIS s purifiedby standard techni ques. The
requi site phosphonium salts are preparedby contactinga
(optionally substituted) benzyl halide with

The compounds of the present invention can be prepared in a number of

ways known to one skilled in the art. Preferred methods include, but are not

limited to, the general synthetic procedures described below.

The starting materials and reagents used are either available from
commercial suppliers such as Aldrich Chemical Co. (Milwaukee, Wis., USA),
Bachem (Torrance, Calif., USA), Enika Chemie or Sigma (St. Louis, Mo., USA),
Maybridge (Dist: Ryan Scientific, P.O. Box 6496, Columbia, S.C. 92960), etc.; or
are prepared by methods known to those skilled in the art following procedures set
forth in the literature 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.
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tri phenyl phosphi ne. Benzyl halides are readily
avai | abl eby free radical -i nduced benzylic

whadosgenad i on. I n the exenplified process PCT/EP2004/011545
3, 4-di chl orotol ueneis cormme¢cially available fromthe
Sigma- Al drich (catal og# 16, 136-5). Reduction of the
ol ef i n Tlastinting exatiéria)s anskthe inderimeditesafithe reagfonmahbriisolated

i ncl udi | ytic hyd i on_and | of _
oot iRt Fr YRt bipd FAAERED ieBp Bl Tl u ol B o
gcﬁgﬁﬁﬂbﬁ,iﬁ@ﬂlahwn,mﬁiﬂioﬁ! eHiro@lographly, 24 th¥ Bl eSw@hdnaterials

. Wits, supra). The boc protecting group is acid
senay be ckaragierizsd B8 sPBVINSiong| eeapsgaClydingphysied cgneenss and

t ypi | v, .copnt chgHE% i {-hAt K fpugeDacEty2e
ac#g&gir%é% Bt y@gﬁgﬁ%ﬁ Sbér?lle e a lgstjgh%épafs‘%fr%é%r a%{gi’trl#g P> 9>
f raen Bretdefinedin deefop@riatthe daind. t enati vel y ot her aci ds
such as hydrochloric acid &%so will readily cleave the

boc group. Substitution of’ #% i peri dinyl nitrogen is
readily acconplishe &t wost ep sequence _conpri sing

acyl ati on @du on of the FEsuFtirthalr de, peee
al so Scheng 2). ACY[ghifE of the n tr is T&Ra Ty
acconplBoshed utili zi ngL't e &neacyl atTonCprotocol s

devel oped for peptide synthesis which produce high

chem cal yields of an am de w thout racem zaiQn Odon

the adjacent chiral center to yield 6. Prior to L. .
e 2

. . . : : c
carryi ng opt™~te~acy& i gr wi t ap am s -8tid, th

am no group of @ N el TUS bot ect egkulidsr
pr eventBoghdesi r abl & ard ¥ Yz0r mar1 on. nmerebus cH,cl,

N- protecting groups have been devel pped which can be
sel ectively cleaved under a variety of conditions.
Ci -.- o

Pr ot ect ime el cncouHJAi ng 1N M|
been extengi vel ed (see—e>»g., M Bddanszk

Pri ncig),lc_ﬁigk" SngheSH8L  Spr iy ag, |
York 1993, B Lloyd- Wllianms and . 4 beicio Cheni cal

Met hods for the Synthesisof Peptides and Proteighs CRC
Press, Boca Raton, FL 1997). These ref erences are

i ncor por af, gf.fer ei Med nMe he q ot®. The vari ous
am no- pr ot e¢iid n gr‘g\;{%é
i ncl ude N hengyd,0xy8l ) bz)

y - 3
t ert - but oxy- cafbonyl (Boc), N-fornyl - and
N- ur et hane- N- car boxy anhydri des which are all

COMTerCkald, CARHe g £, UGG W
Chpfidraliiafes (7), Hhich@uithen Bdconvied oicdmpeunds of Formula (I).. 4-

am no-protected cyclic am no acid anhydrides are also |
deQxpipipegidine- }-garboxylic acid tert-butyl ester (1)’1s a suitable starting material

to introduce the C-4 substituent. A Wittig condensation with a triphenyl(optionally
substituted)benzylphosphonium halide converts the C-4 ketone into a (optionally
substituted)phenylalkylidene 2 substituent. Several variants of the Wittig reaction
are well known within the art and each can be adapted to the preparation of
compounds of the present invention (see, e.g., J. March Advanced Organic
Chemistry 4™ ed., John Wiley & Sons, New York, 1992, pp. 956-963; A. Maercker,
Organic Reactions, John Wiley, New York 1965 v. 14 p 270-490; phosphoryl-
stabilized carbanions, W. S. Wadsworth Jr. Organic Reactions John Wiley & Sons,
New York, v. 25, 1977, pp. 74-257; Peterson olefination, D. Ager, Organic
Reactions John Wiley & Sons, New York, v. 38, 1990, pp. 1-224). The Wittig
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literature (WlliamD. Fuller et al, J. Am Chem Soc.
1990 12: 7414-7416) which is incorporated herein by

wo gosnenze. Wi le many of these coul d be effecrdWEP204/011545

enpl oyed in the present proéeess, preferred urethane
protecting groups include the tert-butoxycarbonyl or
t Readmenz:y gmyaila/rrbn by itreating plaspkorfigm salt Hissolaed or suspended in

cou lin ected am no.a V. nsi vel y
P B’ef’wltgaé fe& ’sﬁffir%’bu%l ?ﬁ%g‘?ﬁ]&&am and .

Ah@ﬁfpk&;iﬂa:ﬂd@ hefromAYS tearsC. 1h@9|1l1kﬂé/t&h§f&1m@ﬂ id dtided to 1 and

protecteéd amno acid and 1 equiyalent of a suitable

cetimtd atg temperatuae rangingdram i Fgtodly &nentil gheyreaction is completed and
M\l}esplrg e gshpgxrr%{eg% %%?xdjfu@ t? %ﬁﬂfu{eg deérﬁgﬁﬁﬁ? gﬂosghgrﬂhﬁiles%lts are
Pb@pmte)ﬁ Cbgrrdtaﬁ:itbmg o‘td ﬁ)ﬂﬂl}bgilﬁdglba:tutéd) batrglihdidesvitnpl oyed
NEvPhenpbosBinS; A S 7 1R 1D PR EBI b Ermgadgduced
TR S SRRy PRt

ves Have been | nprove the
C eorphiergaltyf dvailalsla dronathe Sigma-ldrahe(eatalogitolb, b6-fhe
al pha-am no acid including, 1-hydroxybenzotriazole and
3- hydr oxy- 3, 4-di hydro-4- oxo-1I, 2, 3-benzotriazine (W K

nNi g ang Byc{del Fthe Gofhtar e rel&?ﬁacme%g'?a“va@i@%/ AQBéthods

N- hydr oxysucci nimde (E. Winsch and F. Drees, Chem
Bmludmgeat@lgua hpdrogénatignl endienovabefifhn boe proeeing grqup from the

T ahEreR Ao Ao BRI Pt e PRI CE o "Gitkns AP 61

r eRGSN\Lprd)aRiciboe Brdié&ﬁkw is @ci@ st gpdpirotdeols for cleavage
coupl 1 ng reagents, e.g

bef fretocagzolp typigalix yomacé GWW%? Weth ¥ Breraagetic acid and
Eg%(etah '1“°Ir %gc?egag %mpédm%‘ﬂm?gﬂ&jg from @ &0 FEbMARHE R re.

| Ahféﬁamély e} adidyduok s hiydidehtetihiydio elshavimeatilyiclaave the boc
hexachl oroanti nonate (P. Li and J. Xu, Tetrahedron
Legreup- 1999 40: 3606),

O (7-azabenzotriazol-1-yl)-1,1,3, 3-

t et ramet hyl ammoni urmur oni um hexafl uor ophosphat e (

Car pi n@Gubdtitufion ofihe mpeﬁdmylﬁﬁi&gdﬂfs rdaﬁlzf)a,ccomphshed by a two-
O (7-azabenzotri azol

( tSEAPrSEARAING CORBYERS AR HEp Ht@‘ﬁﬁ giltingamide (jegglso
etS gt: e g?t Ag?@ﬁl&%‘f the ?ﬁtrog&? B3edtly*aBdmplished utlhzln the amme
(C rE 0- 4- OX0-

benzotri azi n-3-yl) -
t eicylatiof bi;dtmtrodmddvnhped foarfpleplidectyothesis whith mnémqe high @hemlcal
Tet r ahedr on 1989 30:19

7 OB eh ORI RGP A s gt chiral center o yield 6.
hexaf | uor ophosphate (F. 32

Prior to carrying out the acylation with an amino acid, the amino group of
the amino acid must be protected to prevent undesirable amide formation.
Numerous N-protecting groups have been developed which can be selectively
cleaved under a variety of conditions. Protection strategies for coupling amino
acids have been extensively reviewed (see e.g., M. Bodanszky, Principles of
Peptide Synthesis, Springer Verlag, New York 1993; P. Lloyd-Williams and F.
Albericio Chemical Methods for the Synthesis of Peptides and Proteins CRC Press,
Boca Raton, FL 1997). These references are incorporated herein in their entirety.

The various amino-protecting groups useful in this invention include N-benzyloxy-
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Al bericio etal., Tetrahedron Lett. 1997 38:4853),
1- benzotriazol yl oxy-fra- (di nmethyl am no)phosphoni um

wheooabkuey ophosphate (B. Castro et al. TetrahePtDBP2004/011545

Lett. 1976 14:1219) and, 31
| - benzotri azol oxy-fm pyrrolidi nophosphoni um
hexaionyo (el asmtbatex ytchrbdtiys (Booy N -dbrmylesndaN anfethand-Ntdarboxy

1990 31;205). R I fot b i i
2 b 0t AL comprerrian e BShPE TP Brseiu,
WL GR Bl af @5, Rﬁx»gag%w@,rwgq ah@ gigaﬁa CREMBRENGS., 8. 1bhR, Mo.)

present 1 nvention. Reduction of Is typically carried
oN-uréthdneansind-ptdtentedéyctic bovimmerid antidAdesara alsardesaribed in the

[ k Jdot f skill i h ~q. h .
e Pt der o i et o 30 74185741 ) which
_Sg.ko ﬁ%@%pgr;%%cplg}ﬁn alyy reieedrice. Whild a4l iof iRk esad 8k cibgively

I
_ . Al'ternate reducing agents are wel|
k remaprioyed in e present proceasy prisfereed pwrethane protectinargupsynciude the

G M, .Barrett Redugti.o fcar ic Acid Derivati

CaPraB o g B AR RaBIL' L Chensi ve o

Organic Synthesis vol. 8, . Flemng (Ed) 1991

248-251). An alternative procedure to_ the two-step

a;:yl at i ratosplg feraflieieniouptingehilioproiseigd Amero adsayEi on

0 - L ' . ..

LSRR B BIGAYR0 IBHCE, TR RRSRASRErici

ZIm sI&)#I*(ﬁ)tGirm Gea3QEBguiv{lGitd die protetied aGlinoracd nyd diequivelent of a

A e hnasha asb Sk RSy . bbb o
' I ; T i

R SR B N TRt 8 i)

w?rbpyl_)qarhgyd%m}idegyﬂr?kthwmﬂeo sholdibe eraplolyéhfromghe stat0Pther

S In Schenme [ rates.t.he .th ] ' .

by areBye el o5 MY e idienstie Mg arde

::I 24 %Ixh}IH'ri%ll'eQ%id MNidtided a9 beQised Niteréusddditives have been

- br onon¥et hyl -'2- ni t r obenzene )
identified which improve the coupling efficiency and limit racemization of the

alpha-amino acid including, 1-hydroxybenzotriazole and 3-hydroxy-3,4-dihydro-4-
o0xo0-1,2,3-benzotriazine (W. Kénig and R. Geiger Chem. Ber.1970 788:2024 and
2034), N-hydroxysuccinimide (E. Wunsch and F. Drees, Chem. Ber. 1966 99:110),
1-hydroxy-7-azabenzotriazole (L. A. Carpino J. Am. Chem. Soc. 1993 115:4397-
4398). Aminium /uronium- and phosphonium HOBt/HOAt-based coupling
reagents have been developed, e.g based peptide coupling reagents, e.g., 1-
benzotriazol-1-yloxy-bis(pyrrolidino)uronium hexafluorophosphate (J. Xu and S.
Chen Tetrahedron Lett. 1992 33:647), 1-benzotriazol-1-yloxy-N,N-
dimethylmethananiminium hexachloroantimonate (P. Li and J. Xu, Tetrahedron
Lett. 1999 40:3606), O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethylammoniumuronium hexafluorophosphate ( L. A. Carpino, J. Am. Chem.
Soc.1993 115:4397), O-(7-azabenzotriazol-1-yl)-1,1,3,3-bis-
(tetramethylene)uronium hexafluorophosphate (A. Erlich et al. Tetrahedron Lett.
1993 34:4781), 2-(3,4-dihydro-4-oxo0-1,2,3-benzotriazin-3-yl)-1,1,3,3-
tetramethyluronium tetrafluoroborate (R. Knorr et al. Tetrahedron Lett. 1989
30:1927), 7-azobenzotriazolyoxy-tris-(pyrrolidino) hexafluorophosphate (F.
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affords 8. Reduction of the nitro group to a primary
am ne was acconplished by catal ytic hydrogenation to

W@ @bad4829 Al t ernati ve procedures for reducti onPOIf/EP2004/011545

nitro group are well know @&ad can al so be adapted to

the preparation of the conmpounds of the present

i nx&ﬁj@hb?m (ail] T Wh@ﬂronsllm $997038:48589; 1-Bdnéptriazolyloxy-tris-

I nt ranmol ecul ar_ cycli.zation_of the rinmary and

s eldumethylrming )RS PRPRIHM I ad wepl&sp @%ﬂéﬁe et al. Tetrahedron
Cqply 3968 A8, flbk |y poR¥licbhRIBRthikRe
urlg%aty?gﬁkﬁzg&atr tzxﬁﬁo@&%ﬁ s % zlalrsé si;I—Iandbook
of hé*aﬂaomphcﬁphate((}]émsmatyzl /Y’e&dhed?en Ganoh99P3d 205).0xf or d
2000, p.573; AL F. Hegarty and L. J. Diennen,

Functi ons Cont ai ni ng Carbonyl G oups and Two

Het er oakeirBvAlTee BddgRotdctii @Q@;!ﬂlrpin eﬁlaggéhs?ﬁ‘ﬁﬁnérrio that

Conmpr ehensi ve Organi ¢ Functl onal
Tr dessfibedwattove affpms 7lwhich carhbe ean l(eeqwnyerbed tg thehegpapounds of the

6. 16, 34. Per ford 199
opProRt TEGR  Rece PR RGN B HY By awi s 2 e des
Sch®Bhng iBYHFEAE nidiReRvall kidwid B @bsecmqlzmhwe ahlgé, GNhBH
, N THF PhNH(CHJ HN | MeOH Et N 14 Me Me Ph' 15 An
al Teagtien ns\mn werler frertgenditions Withandngrt e yeat: typically cyclic or
al k C 'y
o £ e HEREES, o VH Gl Altpak ey ke well known
adﬁpﬂaatattqn Mirch,hguma 9c EB12-121 3, he Gs MitBwessitsRealbction of Carboxylic
3- phenyl -i ni dazol i di n- 2- one. %Phe | .am noet hangl
( 14lyidi Rerivaginesda Alfahqlsa £thers endutivipies il Campsher e Jreanic
n
n{/rg?#gsgvc%lgf gmmo%@gZ??%‘%Zﬁ @;ﬂﬁ AL1RHDSIE pESEhYre to the
two-step acylation and reductlon sequence is direct alkylation of the piperidinyl

nitrogen which may be advantageous depending on the nature of the amine and the
alkylating agent. (Gibson in The Chemistry of the Amino Group S. Patai (ed), John
Wiley, New York, 1968 p. 45-55).
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pyridi niumdichromate to afford 13. Reductive
am nation (R M Hutchings and M K. Hutchi ngs

woredsosiion of C=N to CHNH by Metal Hydrides i nPCT/EP2004/011545

Conpr ehensi ve Organi ¢ Syntkgsis col. 8, . Flem ng (Ed)
Perganon, Oxford 1991 pp. 47-54) of 7 with piperidine
7 affords the triam n8chemephich is subjected to

i ntranol ecul ar cycli zatl on with phosgene to yield

I -{I-[4-(3, 4. di chI

pi perid - yiBret h - pherydo, m daz
ol i di gne (15)+ Sch —_—
phosgene=netNait ed HpM gi of Chyfd:

am nes, 7 and 2, 3- d| hydroi ndol e 40 afford urea 16. 35
Scheme 4 CHwWe tr| phosgene N CH CI H N CHwe Pi perazine
derivatives of the pregent |nvent| can be prepared
fromthe comem &

cat al og nunberl 5502) y d_am“n'e—ca?r be
subst i +TRed | rect yl at "oft” ofcit hEQARORr by an
acyl at redu ion sequence as descri bed above.

( Schen®e Ng) the exenplified synthesis the amne is

al kyl at ed by 3, 4-di chl of o- brononet hyl - benzene. Renoval
of the boc protg&lipg graupA aciel affords 18b. The
N- ( 2- anmi no- 3- et hy butfyl ) [subs ent i s GO@pingotuaned

by acyl ation/+ed ' ¢ o the nce
descri lfed T)n Scheme ™. Coupling of 184 wi tﬁﬁﬁ/ﬂﬁ
Boc- NH (H atf ords am de 19 which is deprotected by

TFA treatfrentNHand subseguently reduced with di borane-
THF to afford

| -[4-(3, 4-di chl oro-benzyl) - pi erazin-1-yhnethyl] - 2- nmet
hyl propyl am ne (21) [ a- L acl on of
the primary am ne Wlthq% 2

af forded N-carbanp I ‘ z
and i m dazol i di r|  Vatives as prévi oG'sI y
exenplified in $ -u- nd 3. 451036 Schenme 5 Br CH

The preparation of 3-{1-[4-(3,4-dichloro-benzyl)-piperidin-1-ylmethyl}-2-

al ent

methyl-propyl}-3,4-dihydro-1H-quinazolin-2-one (10) shown in Scheme 2
illustrates the the primary amine into a cyclic urea, and specifically a 4-dihydro-
1H-quinazolin-2-one. Alkylation of amine 7 with 1-bromomethyl-2-nitrobenzene
affords 8. Reduction of the nitro group to a primary amine was accomplished by
catalytic hydrogenation to yield 9. Alternative procedures for reduction of a nitro
group are well know and can also be adapted to the preparation of the compounds
of the present invention (J. March, supra, p. 1216-1217) Intramolecular cyclization
of the primary and secondary amines with phosgene or a phosgene equivalent such
as diimidazole carbonyl afforded the urea 10 (A. F. Katritzky amd A. F. Pozharskii
Handbook of Heterocyclic Chemistry,2™ Ed. Pergamon Press, Oxford 2000, p-573;
A.F. Hegarty and L. J. Diennen, Functions Containing Carbonyl Groups and Two
Heteroatoms other then a Halogen of a Chalcone in Comprehensive Organic

Functional Group Transformations, T. L. Gilchrist (ed.) v. 6 chapter 6.16,
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NH boc' 17 18a: R = boc 18b: R = H BocN H Val - OH CHMWe,
HCl EDC1/CH Cl BocNH 19 Hwve, CHWw, N NHN 20 21

woledosnanyz!| e- substituted am nes were prepared BPYI/EP2004/011545

contacting 21 with an optiéhally substituted
het erocyclic rin? susceptible to attack b

U GeEaspion Rrsss, OXIau 1695 b i506,507 osce rwesIty A0} fossomespanding
su ' t ack by nucl eophilic am nes with
su%@g%éel%ﬁaerfgﬂ%é%)bn of chloride ion to afford

2- am nobenzoxazol es conpounds. Reacting 21 with 23

af fords benzoxazol -2-yl -{l-[4-(3,4-dichl orobenzyl) -

pi perazi n-1 -yl met hyl ] - 2- neX¢hgmeBopyl } - ani ne (24).

2- chl orobenzoxazol es (Schenme 6) are prepared by
sequeng,ial treatnment wth pdlimssi um ?°°

et hoxygi t hiqcarbonate god thfionyl chlaride fo affrd cHO
23.P e\pT/e%a@Hti on of bppzoXazdl epipas been PbVi ewsd

(G V. Boyd Conprehensive Heterocyclic Chem stry, K

T. Potts1{ed.) v. 6, part 4B A2 216-227) 13
Benzot hi azol es and benzi m dazol es of the present

i nventi 9n can be prepareﬂ‘ angl og Ci  COCL,/PhMe
benzot hi'azol gs and benzi eiiwes from abl e THF -
pr eCNafONBH.Ihe synt hesi s b [ 3._and
benzMQf(%gi\;Bol%s RPRNKETHL) N Wn T'n The art Cl Et,N
(Benzothi azol es; J. Metzger, Thiazoles and their Benzo
Derivatives in Conprehensive Het erocy‘@l ic Chemstry K

T. Potts (ed) v. 6, part 4B, Perganon Press, Oxford

pp. 321- 32!?é e ' “l Meri no,

Conpr ehensi v

N N cl
Ph’N%
0 15

An alternative to the amine acylation/reduction or alkylation sequences to

substitute the piperdinyl nitrogen of 4 is reductive amination. Scheme 3 is an
adaptation of the process to the synthesis of a 3-phenyl-imidazolidin-2-one. 2-
Phenylaminoethanol (11) is treated with di-ferz-butyl-dicarbonate to introduce the
Boc protecting group and subsequently converted to 13 by oxidation with
pyridinium dichromate to afford 13. Reductive amination (R. M. Hutchings and
M. K. Hutchings Reduction of C=N to CHNH by Metal Hydrides in
Comprehensive Organic Synthesis col. 8, 1. Fleming (Ed) Pergamon, Oxford 1991
pp. 47-54) of 7 with piperidine 7 affords the triamine 14 which is subjected to
intramolecular cyclization with phosgene to yield 1-{1-[4-(3,4-dichloro-benzyl)-
piperidin-1-ylmethyl]-2-methyl-propyl}-3-phenyl-imidazolidin-2-one (15).
Scheme 4 depicts the phosgene-mediated intermolecular coupling of two amines, 7

and 2,3-dihydroindole to afford urea 16.
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Het erocyclic Chem stryl \ . 3, . Shinkai (ed) Perganon
Press Oxford, 1996, pp. 4 1-452 ; Benzi m dazoles, M

woo0S0kmeett | m dazol e and their Benzo Deri vat PBEPIODI)11545

Synt hesi s and Applicationsidfi Conprehensive

Het erocyclic Chem stryK T. Potts (ed.) Perganon
Press, Oxford v. 5, ppScheEred96: MR Gimett

| mi dazol e and their Benzo Derivatives (U) Synthesis
and Appli cationsin Conprehensi vesHetgrooiclic

. $hi nkd&HMef .
Oxfo 3, pp. 185~21 chemne 1. Et@BciK 21
EXAMPLES Tige f ol 1By ng preparati ons ~and @xanpl s ‘are
provided to enable those skillked in the art to nore
clearly understand and to practice the present

i nvention. However, these Exanples should not be
considered as |imti ng the scope of the invention, but

merely as being illust @w Vo8 prasenbht i ve

t her eof . ener af , fiz sed in this
Applicatiy QNOM t M) S 9. .a Beilstein
I nstitute 6y ri Zpd system for the geng"atlon of

| UPAC syste noreencl ature. For conveni ence and

consi stency, acid addition!®alts are depicted with the
pi peridinyl nitrogen protonated. This is not intended
t o be @&Pipé¢mzihaderdvatizadof the predént iimieation amelse priepired &botrothe

of other pitra ons. can o roan r t
cotrageialy ar e bl P Bobpnedt tikhe o AmRISE0S. The
t€ctdd amine can be substituted b)S direct alkylatlon of the amine or by an

3-{I'-[4-(S, 4-Di chl oro-benzyl") - pi peridin-I-yl methyl]-2-
nmcwhop’rwytlc}n Squenfictay dessiribied ahnaveaEoheme 3). ohethsmeqmmlﬁed

S 5%{@31'11?1@8 aﬁ%rlatggbg 8(” ﬁlcglﬁgop t an %et%‘(()labenzene) Removal
3 cfhﬂé&m SoRBEAZ ¥oup WihRIYARIIES P8I wnwmk(acuﬂuel&z.(ﬁ&hglbutyl)

108 nmmol ) ( repared by stirring equinolar anmounts of
3, shbgfitu¢nitay mb@mgatedhmy&éwadﬁ uct P Aeaiggquiskydp hawequence

s SORIFET! BBhidhetid T S0P G o e 19

ere e reactrron m x
washich ﬁﬂ@ﬁbté@ed by TFA treatment and subsequently reduced with diborane-

- THF to afford 1-[4-(3,4-dichloro-benzyl)-piperazin-1-ylmethyl]-2-methyl-

propylamine (21). Intra-molecular cyclization of the primary amine with phosgene
or an equivalent afforded N-carbamoyl, 3,4-dihydro-1H-quinazolin-2-one and

imidazolidin-2-one derivatives as previously exemplified in Schemes 2 and 3.
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warmto roomtenperature and then was stirred for an
additional 2 h. 1-tertbutoxycarbonyl- 4-piperidone

W@ 25440329 108 nmol ) was added, and the stirri NBCTVEB2004/011545

conti nued overni ght. Hexang6(2 1) was added and the

reaction was stirred and then filtered. The filtrate
was concentrated in vacu®chemgPve 41.8 g of an orange
gum Colum purification with silica gel and 70% DCM

i n hexane, followggHy 120% &CM and a gr adient Cl
MeOH DCM tfir oNgh 5% K gave | rjalN

1-tertbut Q/ﬁr bonyl ) - _N o
4- (3, 2bag ch™or obenzyl i denie) pfberi di ne (éb g) as a

light tan oi}, Step 2 Platinum oxide (0.3 gk vwas,added
to a solution of I-(tert-butoxycarbonyl)- 4ap:R=H

3, 4-di chl or obenzyl i dene) pi peridine (29 g 8 mmol) in
Et OAc (500 M), and the m xture was stirred under a
hydr ogen at nosphere overni ght. The reaction m xture
was filtered through a celite bed and the flkirate was

concentrated to ve |- (tegh t x ‘.o. < HCI
3, 4- di chPetNsh¥al ﬁ‘,} pi peri aﬂg;/ oil. Step=3™
TFA (50 adde n of o

| -(tert- ﬁ?@%%f?&'ﬁ bony , 4- odi chl or obenzyl ) pi peri di ne
(24 g, 70 mmol ) in DCM(150 m), a the reaction

m xture was stirred for 1 h. The sol'vent was renoved
in vacuo, followed by addition of EtOAc (200 n1) and

cl
t he resultl n1xture sic
sodi urg Wﬁ m V&J'@eé ara ed
dr| ed Jove neS| uI fate and ﬁ was (o]}
VJBHE’ uoto give &l (3, 4-
d| c’hl or gpenzyl ) pi peridine (17g) as |ight brown solid.
Step 4 To a sol,ytion of 21

4-(3,4-dich|or8 enzyl)piperidine (23g, 1.3 eq.) were
dded D- BOC-Val i
?l - (63 dHﬁétqqyfla-IﬁS tgc} g,qn)neg WEEG H"T%i?’ifgﬁ?gl% 8?r}tﬁ?tgx(§)21 with an

( 20, 3gal)ly s\%]{%&téd 1'%'&? Wgnﬁgﬁﬁ%%ﬁlﬂ@?@éﬁa@k Bl nudledghiles. 2-

resu ure was stirredat rt.
OV@thcgJahzox‘dmwdehms 23 e \sesteptible o attack diyquislaaghilic amines

P 5y ih Suisavens ehipe it QoHgeoR P R Aol RaRkfles
Th&;ﬁ%@ﬁﬁ Hab 2Rt éf?drﬁﬁb@ﬁoﬁaz‘él-lzl}&qlqél(?)ﬂedldﬂmo-

C|n hexaneto gi ve36 g of L
benzyl)-piperazin-1-ylmethyl]- -2-methyl-propy amme (2 ). “2-chloro-

benzoxazoles (Scheme 6) are prepared by sequential treatment with potassium

ethoxydithiocarbonate and thionyl chloride to afford 23. The preparation of
benzoxazoles has been reviewed (G. V. Boyd Comprehensive Heterocyclic

Chemistry, K. T. Potts (ed.) v. 6, part 4B pp. 216-227)

Benzothiazoles and benzimidazoles of the present invention can be
prepared analogously from benzothiazoles and benzimidazoles from suitable
precursors. The synthesis of benzothiazoles and benzimidazoles is well known in
the art (Benzothiazoles; J. Metzger, Thiazoles and their Benzo Derivatives in
Comprehensive Heterocyclic Chemistry K. T. Potts (ed) v. 6, part 4B, Pergamon
Press, Oxford pp. 321-326; A. Dondonni and P. Merino, Comprehensive



(3,4-D chl oro- benzyl) - pi peri di ne-

-carbonyl]-2-nethyl -propyl }-carbam c acid tertbutyl
weEstensas a white formng [foarri ng?] materi al .PCA/ERR0B4/011545

To a solution of

eSS R TR B o .

04.{)1845@I Behfink@4oMds, Of Rcﬁgﬁuﬁeﬂ\@ﬁzdééwﬁgnﬁ ir Bz 6Derivatives

0.45 nol). After t he m xture was stirred at room

t érda&rnaka;rsemﬁo%ppﬁcattm 1y @qu@nmffﬂémder @hemiste K. T.
t t
B e

ankk M&Mzmhvme (uz) Syntli@zs cﬂﬁldélpﬁh‘c@t(ﬂorﬂ\iﬁ iComprehensive
Concentrati on gave 2

2Hggeroryclic Chemistry Ik émnéﬁldﬁéé Mz3 Bepgaman kress. Oxfor. H290epp.
tp%ﬁz tan-lone. Step 6

2- no-1-[4-(3, 4-di chl oro-benzyl)piperidin-I-yl]-3-me

t hyl - butan-1-one (28 g, 0.08 nol) was dissolved in 250
m of THF and m xed W t hsbkihe OF BH - THF (1.0 M. The
reaction m xture was heated to reflux for 3h, then

al l oned to coquto room fenperatyre, then cooled to an

i ce bath ser af' fF8%a e ¢ s aci dfied with
the droply sgl additTion o 3l ?:' pH<3. Vol atlTe
was renpyed amH,2hP%esi duk Yas T econstituted in 100
m of EtOH and 300 mMl of 3N HO. After the resulting
m xture we® heated to 82 Cfor2d.5 h, it was cooled to
room t enperat ur then basified vvlth NaCH (aq.).

The product was acted with QAc _and the organic
| ayer was wash&d-< aCl "Wqum)\"and ed over Na SO
. Col um purlflcatlu S i [ wi 5%to 5% of
(10% NH OH in MeOH) in dhve 24 g of
| -[4-(3, 4-dichl oro-benzyl)-piperidin-I-6l methyl]-2-
met hyl propyl ani ne. Step 7 24Aitrobenzyl bronide (69
ng, 1.05 eq.) was mixed up with |I-[4-(3, 4-

di chl or o- benzyl ) -piperidin-1-ylm

et hyl ]-2-net hyl propylam ne (100 ng, 0.3 nmol) in 5

m O CH Ch the presence of (84 ng, 2 eq.). After the
mxture was stirred at r EXAMBRES at ure overnight, it
was quenched with water and extracted with EtOAc. The
or gani Thé fIRFwiHEHrepAASH 2 cxiplee dreprbvided tohabRMHose

dried over
skilled in the art to more clearly understand and to practice the present invention.

However, these Examples should not be considered as limiting the scope of the

invention, but merely as being illustrative and representative thereof.

In general, the nomenclature used in this Application is based on
AUTONOM™ v.4.0, a Beilstein Institute computerized system for the generation
of IUPAC systematic nomenclature. For convenience and consistency, acid
addition salts are depicted with the piperidinyl nitrogen protonated. This is not
intended to be a limitation and in individual cases protonation of other nitrogen

atoms can occur and any protonated species is within the scope of the invention.
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Na SO . Columm purification on silica gel with 25%
acetone, 25% CH Cd in hexane gave 100ngy of

w@ beosA40(129 4- Di chl or o- benzyl ) - pi peri di n-1 -yl met bgT/EPR04/011545

met hyl - propyl }-(2-nitro-bergyl)-am ne as an oil. Step
8

{I-[4-(3, 4-Di chl oro- benzyl Exgnpkri di n- I-yhnethyl] 2-nme

et MY Bk e v b T et S o -dihydro-
?jﬁ_qmn)azwh_pjbgepresence of PtO . After stirring for

i't was filtered through a celite bed and
concentrated to give 89 ng of 2- A A3 br

i-Pr

Di chl or o- benzyl ) - pi peri di n-
-yl met hyl ] - 2- net hyl - pPORyT® met h i

phenyl am ne. Step 9 ; ution of

2-({1-[4-(3,4-Di chl oro-be}jzy®) - pi peridin-I-yhnethyl]-2

- nmet hyl - propyl am no} - net hyl ) - phenyl am ne (80 ng, O0.18
mmol) in 10 M of dry THF was added Et N (0.094 m,
3.8tegq. ). followed by the addi ti on of 20% phosgene i n

t ol uene 0087rr1 0.18 mol ). er the mxture
stirredrButyl @Mméﬂ%@ ol %Memfpsm% loﬁ%nwmlswlméded to
re

o e oq R S BRIcH 6 20 A bb o P AR el (o4
( sat10B nanal) Qprlepaied)bﬁ sterag SquimoCal anmounsusfi 3 4-dehloosbeniz¢lh

3 P 478 b IGHONBE L A B4 PUTRIEROYR A hF {500
”E&théir Y Q:I%)éh htmcdpHerd! AREY pyﬁﬁﬂr QHé RAZQ AixduRReasbliowed to

anpl e
| -ami wr@anﬂempcﬂahmt andothen yiay stiirgsfor di additighatetthfHprt2-

rret hé@%‘%‘gﬁb prﬁ eneyé(zgwogdg&) N dﬂﬂg’ (Zcﬂeg andS tthggtir:}'ing was

d' an‘tlEHéd’ANe‘i’lmgﬁtr Perafeq2 (ylws dided afd Bf2- rEadan Shs Rtirréd and then

THF was heated to 55C for 7 h. Volatile was then
r effiteredl The filrate ovasth@centra@é iprastade sivastl ez plan errngegum.

L génpgﬂzqc gic%{g %f'f ?J?l%a %91 agld% /8Dél\/?§n l‘@éaﬁg followed by 100%
( (BENy didx gmatehybf) 1R MesYHDEV I Arsugh 394 MeOF/DOM tgxve 1-tert-
butoxycarbonyl)-4-(3,4-dichlorobenzylidene)piperidine (29 g) as a light tan oil.

Step 2
Platinum oxide (0.3 g) was added to a solution of 1-(tert-butoxycarbonyl)-

3,4-dichlorobenzylidene)piperidine (29 g, 85 mmol) in EtOAc (500 ml), and the
mixture was stirred under a hydrogen atmosphere overnight. The reaction mixture
was filtered through a celite bed and the filtrate was concentrated to give 1-(tert-
butoxycarbonyl)-3,4-dichlorobenzyl)pipendine (30 g) as an oil.

Step 3
TFA (50 ml) was added to a solution of 1-(tert-butoxycarbonyl)-3,4-

dichlorobenzyl)piperidine (24 g, 70 mmol) in DCM (150 ml), and the reaction
mixture was stirred for 1 h. The solvent was removed in vacuo, followed by

addition of EtOAc (200 ml), and the resulting mixture was made basic with 1N
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ester). Step 2 (2-Hydroxy-ethyl)-phenyl-carbam c acid
tert-butyl ester (3.0 g, 13 mmpl) was m xed with PDC

w@ 2003/0gp124.. 1 eq.) in 50 m of CH2C 2 and sti r redi/BEP2004/011545

roomtenperature for h. Thédreaction m xture was then
diluted with filtered through florisil, and the
c @quedus sedifim hydmmdmﬁ&xe otganm’iayeltwas sefdrated abiedoyenas
purified on colum with 15% Et OAc

P ety e WARE sben S taRo vl 4 AR a4 D o

acahcdﬂ&r%émpt)gapkn&iﬁ& €17 AasghPbOWnaSHEdOI | . Step 3 A
m xt ure of - xo-et hyl') - phenyl - carbam ¢ acid

tert-butyl ester (0.5 g, 2.13 nmol) and
| -d,4- (3, 4-di chl oro- benzyl ) - pi peridin-I|-yl nethyl]-2-
propylanmine (0.7 g, 1 eq.) in 30 n of MOH was

Stirredrom édhutforfo MP{3e48ichlorsteay: g (B, 13 dded
NaCNBH (0. 081 g, ( o ﬁ)e})r?éadéed( a(ng:j &U‘lwerea )

mBBQE Vatine 629 s,ﬁédnmeﬁ %IHGI Het3- @nwthﬁmmpé@@vl)o% was

t%?@?‘b"ﬁ&éﬁ“cépe 8%68& r3%ﬁ§ crlﬁ_@tprod“li?g)tg“;Iv\zllf(i)istl%rl %fg’ed2 °q.)

orTha rssdlmmngmue oals stiredattrh o3&fnfghd oW Nlamaﬂvasrreiﬂb@d) aridnthe
give 0.3

( 3es4dq§ W AR 39%36%{3 iE;s'\éHc '&H 5@%9#%93 Sheateapic lpyer
lv}asﬁgq PREWhrRE R and: G A 18,15, PheBrle podict was

N-p{lhﬁbd ofi 3 sflicBigehdadwron beth30%) EfDperm hhmnb toygive B6rglof { 2-[4-
0. isBlor-hediPrictiae | pebony s 2uedy FRropal arfhic apid tert-

mtﬁ@%da;@mmﬁ%{geuf&xﬁ@m%ﬁeﬁa 42 m, 0.85 mol )

dropwi se. The solution was stirred forl h at room

tenperature, and the volatile was renoved. The residue
rtitioned between Et OAc and NaHCO (aqg.), and the

\g%%q?ﬁc | ayer was separated, washed with brine, and

dried ome4 sdiaicrdf {1H4eEa- Btdhltﬁo-'ﬁb&yl\) plbsﬂdlwemarﬂonw;z-
hexanein CH Cd gave 0. 12g of

| -mp¢thylapropyly- s@m&mlwced Eﬁéhlztwl) espﬂr& gt Q8 mopl irdPAglof £H:Cl

o BEEPEN s HEPFS gLy BRERRR ¥l KapRiped fliElinnas
temperature for 16 h, the volatile was removed and the residue was partitioned
between EtOAC and KOH (20 g) in 100 ml of water. The organic layer was
separated and washed with water, brine, and dried over Na;SO,. Concentration
gave 28 g of 2-Amino-1-[4-(3,4-dichloro-benzyl)piperidin-1-yl]-3-methyl-butan-1-

one.

Step 6

2-Amino-1-[4-(3,4-dichloro-benzyl)piperidin-1-yl}-3-methyl-butan-1-one
(28 g, 0.08 mol) was dissolved in 250 ml of THF and mixed with 500 ml of BH;-
THF (1.0 M). The reaction mixture was heated to reflux for 3h, then allowed to
cool to room temperature, then cooled to an ice bath temperature. The solution was
acidified with the dropwise addition of 3N HCI until pH<3. Volatile was removed
and the residue was reconstituted in 100 ml of EtOH and 300 ml of 3N HCl. After
the resulting mixture was heated to 82 °C for 1.5 h, it was cooled to room

temperature and then basified with NaOH (aq.). The product was extracted with
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Benzot hi azol -2-yl -{1-[4- (3, 4-dichloro-benzyl)

- pi perazin-1 -yl methyl J-2-net hyl propyl j- am ne Step
wW@26bsDucabkd or obenzyl brom de (35.2 g, 150 mol ) PEEEP2004/011545

added to a sol ution of 40

N-(tert-but oxycarbonyl ) pi perazine (24.8 130 mol )

an QA andie grganie lezqma@waﬁhcdmfm aGl gsabwnd doed oney Na;SO..

Futﬁg’ % a@{”gﬁﬁ siida éélhﬁﬂ{ £3% 8?["/0 §¥ Qto%)ﬁﬁ\@z{jm@éfom in

asCHIa@IZ eyoke @4: b Io(ﬁﬂ+[d4{3 ,gadlthlwd-ﬂibnaﬂthipeﬁﬂnﬂi ydna@iyg.ous
hydr n ori de solution. The solid product was
f|?‘F§‘g'§’c§°p H&d with water, and then resuspended in
Et OAc. Two equi val ents of N aqueous sodi um hydr oxi de
solution was added and the free am ne was extracted
i nftepZt OAc. The organic | ayer was separated, dried

o ovi QoS TPBRET DB iy 105 S s gmed Sp with £-i-(S-
dl &bhl@f@b@ﬁwﬁxﬂms@zymem@ﬂ@ ﬂ%thyﬁr@ﬁyl%n?e’%lé@ g3 mmol)

) égvvasadedtoaso ution
| -1(nt591mio Hefcly inthe orspence of K,CO; (84 mg,2eq) After the mlxture was

Dt e st o\ PPl O LS apeingly iy cap gl giefacted
t ewne Ea@me eﬂ&mfgmhe TyeBaes patatedMivabhed wigibiie! and dried over

hydr oxi de sol ution. The product was extracted into

Et NS Qanidolupm mirdigation ‘P’Za?B?a 5®l 3vithaZ Ve dcsipnds 28 YT HR L in
bi tgag}gggareel oa%%sf Pilia- gsf chffeér;sgbg@ﬁ&s?peﬁmns. PR Ey1-2-

entrate

I - fidth4l-piiopil }aRahigospedpil panmeiasan o85. 8 g) as a solid.
Step 3 | -(3-Di nethylarni nopropyl)-3-ethyl carbodi i m de
hydrochl oride (5.08 g, 26.5 nmol) was added to a

so¢idp igon of | -(3,4-di chl orobenzyl) pi perazine (5 g,

2074 ol ) and (D, L)-Boc-valine (5.76 g, 26.5 mmol) in
DCM  Af {lef4-B3H- Diﬁﬂorprhwdzxyd)-pimsidmxt-yhmtthyl]-anhethﬂ £28py1}-(2-

Th hed i Lh s bi_car bonat,
S DTRR e GO A TREPlNS drRPS Uoder 1 gd Hai

copeRyEiaAedsi 'nﬂl/S’ﬁQliﬁ theci%leéfé'ﬁee sﬂ‘nﬂt@ma&r KRt YrioR, it was
hexane/ EtO ¢ (1:1) ‘gave 1-[4-(3

di &ltdred 6@@#821;& qultepleqde(azldm:oncentrated to gwe 89 mg of 2-({1-[4-(3,4-

RSP B IR R TR A Giparpingioppetiy-

phenylamine.

Step 9

To a solution of 2-({1-[4~(3,4-Dichloro-benzyl)-piperidin-1-ylmethyl]-2-
methyl-propylamino}-methyl)-phenylamine (80 mg, 0.18 mmol) in 10 ml of dry
THF was added Et;N (0.094 ml, 3.7 eq.), followed by the addition of 20%
phosgene in toluene (0.087 ml, 0.18 mmol). After the mixture was stirred at room
temperature for 2h, the volatile was removed. The residue was partitioned between
water and CH;Cl,. The organic layer was washed with water, NaCl (sat.) and dried
over Na;S04. Column purification with 5% MeOH in CH,Cl, gave 70 mg of the
desired product, 3-{1-[4-(3,4-Dichloro-benzyl)-piperidin-1-ylmethyl]-2-methyl-
propyl}-3,4-dihydro-1H-quinazolin-2-one.



Step 4 Ethereal hydrogen chloride solution (80 m, 80
mol ) was added to a sol ution of
wd.2¢04/04@29- di chl or obenzyl ) pi per azi n- PCT/EP2004/011545

-yl carbonyl ] - N (tertbut oxyearbonyl) -
2-met hyl propyl am ne (4.28 g, 9. 6 mol ) in MeOH (50
m) and the mxture was heﬁi‘-ﬂﬂp—l&-m C. After 2.5 h,
tpe; e L 13 henyl-
LR LR KPR A ISP B orsl3 shery
obinﬁ.lz‘dzohdzhe‘hzyé ) pi perazi n-|
-yl carbonyl ] - 2- met hyl propyl am ne as the hydrochl ori de
salt. The product was dissolved in water, treated with
Tri et hyl am ne ( ngl the f - s8s extracted
into Et OAc, The magnesi um
sul fate, flltere cve
I-[4 (3, 4- dlchloroben )plpera2|n Iylcarbonyl]

tr_rgﬁ!hyl propylarnine (3.2 g) as the free am ne. Step 5

M di borane solution in THF $65 2 m, 65 2 mol)

vvas adﬁ@hem)daxalrme&thmobfﬁ g, 36 mmol) and di-t-butyl-dicarbonate (1.9 g,

% ) %gg %}Il %g H%&?ﬁﬁ%éﬁ@éiﬁf} §§f(§ gér?gh olatllg was thenI removed in

T%E:ue IphdWnide g auqusueaymazémabmobmcm afd hoxane d:eglve 8.1g
nitrogen for 2h and then concentrated in vacuo.

r efwhitecryetslline seaieriad (2rAydvprrethybRieny I hanpig %ld&eﬂ-butyl
h%Qrggen chl oride solution (50 m), and then reheated
3 C. After Ih, the reaction mxture was cool ed and

basified with a sodi um hydroxi de sol uti on and the

product was extracted into Et OAc. The Et OAc | ayer was
44 wi th sodi um bi carbonate sol ution, dried over

g?gc Iez gﬂﬁyﬁfgxg@ettﬁyl)-f)lﬁénglﬂzﬁ'garﬁﬁdacmﬁﬁmtﬂ%@g (3.0 g, 13 mmol)

| wiad nfieddwith EDIGOESdgzY £q. pinpH) mk oﬁCHa()’/lz aed styrrgd gt room

ggr&yq'r%\;r%ppl 5 hoths Rehoamirtiarsdhi dRHFEwity B fltered
ngfi %‘pfllj&'?s‘?ll YeftHeRofbrlebs ﬂﬁra&c\%s' dbné&itﬁté&aS“haﬁkiﬁtﬂle was

m per manganat e ( g eq.) in 17 L of
. pitified e akilica gelndokurnum wltweié"/h @Ag@xnflmxa@torgme LA of (2 Oxo-

f h h
e ot R

adjusted to 8 with NH OH. The reaction was extracted
with Et OAc, the Et QAc | ayer was washed with H2 , dried
oveep And concentrated to give the

A mixture of (2-Oxo-ethyl)-phenyl-carbamic acid tert-butyl ester (0.5 g,
2.13 mmol) and 1-[4-(3,4-dichloro-benzyl)-piperidin-1-ylmethyl]-2-
methylpropylamine (0.7 g, 1 eq.) in 30 ml of MeOH was stirred with 3 A molecular
sieves (10 g) for 0.5 h. NaCNBH3 (0.081 g, 0.6 eq.) was then added and the

mixture was stirred for another 3 h. The reaction was quenched with a few drops of

3N HCI and filtered through a celite bed. The crude product was purified on a silica
gel column with 3% (10% NH4OH in MeOH) in CH,Cl, to give 0.35 g of N-{1-[4-
(3,4-Dichloro-benzyl)-piperidin-1-ylmethyl] -2-methyl-propyl}-N'-phenyl-ethane-

1,2-diamine.
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desired product, 2-nmethanesul fonyl-benzothi azole. Mt
213. Step 7 2-Methanesul fonyl benzot hi azol e (0. 055 g,

w@2@5/0mm24 ) and | -[4-(3, 4- PCT/EP2004/011545

di chl or obenzyl ) pi perazi n-| 49l et hyl ] - 2- net hyl pr opyl am
ne (84 ng, 0.25 mml) were heated to 130 C under
ar .4After 90 mn, the m'xture was cooled. It was

t hen pu | th 40%
noxane. 1P PepriB o NELLE0 APl T Boi N i men 2
Et ﬁédlyﬂ-pr@lyl/}eN'-phenyl ethane-1,2-diamine (0.2 g, 0.45 mmol) and Et;N (0.22
g - - - [ 4- (3 4- dlchlorobenzyl)

B\i %{}Jﬂ}’ weasadded % pheseens indeiusae (B424nl, 0.85

Mk r n I
-[ Tn?g)zgfr CSE] glggoéo%glnzyl p?’ﬁé rf %gll %Qf%éﬁlor#g{réy%gé_and the

mevélgtile r\wyél}lom ke fesidac sak phitvioned between EtOAc and NaHCO;

et FIEIHG PEATRASS Vb sbigritet 5shatbiyth Brge. ant dried over
di Nﬁéﬂ@@Pl\éb%ﬁVé ’@L‘Cﬂ)ﬁtl{ 9’/6]1\1601{ 23eq hkxdn% u} C@g?lz néavgﬁﬁ 2 gof

was added dropw se 2-chl oro- benzooxazol e

o Exampie 2) 1.¢.nl-§1 36 (3it- Ibfchlmcbmyl) -piberifiire 1 rydmathtyl Ff@ymethyl-

ek PV RS ioRhou & oSrnihic® P B b rGF

an45 additional 2h. Volatile was renoved in vacuo and
the residue was partitioned between Et OAc and wat er.
The organi c | ayer was BB&DMMMe and dried over

r oly
o1 Pyl 2 1R G BT R g e
f oprlopydimiye 1% i - PrNH , 10% MeOH in Et CAc to give
benzooxazol - 2-yl -
| -[4- (3, 4-di chl oro- begzxl ) - pi per azi n-
-yl met hyl ] - 2- net hyl pKo anippe

Exanpl es 3-5 The conp&tds’ g@@

prepared followi ng the pfoc
Referential Exanple 1, Steps 1-5 and Referentl al

Exanpl e 2 above, but subst ituting BOC-valine with the
deStep @d am no acid, i.e., L-BOCvaline (Ex. 3),

D- BOC-val i ne (Ex. 4), and BOC- gllyci ne %Ex 5). TABLE

Ex. St r%&t@?@oﬁbﬁ%h@wﬁﬁim ol) was added to a solution of

N-(tert-butoxycarbonyl)piperazine (24.8 g, 130 mmol) and triethylamine (21 mL,
150 mmol) in DCM (100 mL) over 30 min. After 1h, the reaction mixture was
diluted with EtOAc, and the product precipitated out as the hydrochloride salt with
addition of 1N aqueous hydrogen chloride solution. The solid product was filtered,
washed with water, and then resuspended in EtOAc. Two equivalents of 1IN
aqueous sodium hydroxide solution was added and the free amine was extracted
into EtOAc. The organic layer was separated, dried over magnesium sulfate,
filtered, and concentrated to provide 1-(tert-butoxycarbonyl)-4-(3,4-
dichlorobenzyl)piperazine (45 g).

Step 2
TFA (75 ml, 0.97 mol) was added to a solution of 1-(tert-butoxycarbonyl)-
4-(3,4-dichlorobenzyl)piperazine (45 g, 0.13 mol) in DCM (75 mi). The mixture

was stirred for 1h at room temperature and then made basic with a sodium
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No M5 1Cso mp. 3 1-[(R)-2-(Benzooxazol - 447.41

2-yl am no) - 3- net hyl butyl]- 4-(3, 4-di chl orobenzyl) -
wee@snamen- - H A ium chloride RO 164829- 00ACHEP2004/011545

1 [(S) 2- (Benzooxazol - 447431 4. 35

am no) - 3-nmet hyl butyl]- 4-(3,4-dichloro- M =446 HH
%@Iﬁy Ay selpfiest dhe product W%?ﬁtraéwonﬁo(féoﬁe@mzm@gam layer

I {VET &/&ﬁ{é ?Zixaﬁ(akurgblc%%ngé %{l{ulﬂu i %tvgy%;la smgrgaﬁfate, and

di chl oro- erazi I ori

16élc812€:’ntﬁaﬁ)éld4ii¢ dehietoegive d(3 E&ﬁt‘ﬁ)bl@Benyl)plperazme (35.8 g) as a solid.
{1-14-(3,4-D chl oro- benzyl) - pi perazin-I -yl nethyl |-2-ne

t hyl - propyl } - (6- met hoxybenzooxazol - 2-yl) -am ne MeO

- &p_gt ep
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (5.08 g,

26.5 mmol) was added to a solution of 1-(3,4-dichlorobenzyl)piperazine (5 g, 20.4
mmol) and (D,L)-Boc-valine (5.76 g, 26.5 mmol) in DCM. After 2h, the product
was extracted into EtOAc. The organic layer was washed with sodium bicarbonate
solution, dried over magnesium sulfate, filtered and concentrated in vacuo. Column
chromatography with hexane/EtOAc (1:1) gave 1-[4-(3,4-
dichlorobenzyl)piperazin-1-ylcarbonyl]-N-(tert-butoxycarbonyl)-2-
methylpropylamine (5.46 g) as a form.[or foam?]

Step 4

Ethereal hydrogen chloride solution (80 ml, 80 mmol) was added to a
solution of 1-[4-(3,4-dichlorobenzyl)piperazin-1-ylcarbonyl]-N-(tert-
butoxycarbonyl)-2-methylpropylamine (4.28 g, 9.64 mmol) in MeOH (50 ml) and
the mixture was heated at 70°C. After 2.5 h, the reaction mixture was concentrated
and the solid was suspended in ether and filtered to give 1-[4-(3,4-
dichlorobenzyl)piperazin-1-ylcarbonyl]-2-methylpropylamine as the hydrochloride
salt. The product was dissolved in water, treated with Triethylamine (4 ml) and the
free amine was extracted into EtOAc, The EtOAc layer was dried over magnesium
sulfate, filtered, and concentrated to give 1-[4-(3,4-dichlorobenzyl)piperazin-1-
ylcarbonyl]-2-methylpropylamine (3.2 g) as the free amine.

Step 5
A 1.0 M diborane solution in THF (65.2 ml, 65.2 mmol) was added to a

solution of 1-[4-(3,4-dichlorobenzyl)piperazin-1-ylcarbonyl]-2-methylpropylamine
(3.2 g, 9.3 mmol) in THF (15 ml). The mixture was heated at reflux under nitrogen
for 2h and then concentrated in vacuo. The residue was dissolved in MeOH,
acidified with 6 N hydrogen chloride solution (50 ml), and then reheated to 70°C.
After 1h, the reaction mixture was cooled and basified with a sodium hydroxide

solution and the product was extracted into EtOAc. The EtOAc layer was washed
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2- Ami no- 5- net hoxy- phenol hydrochl oride salt (0.203 g,
1.2 mol ) and potassiumsalt of dithiocarbonic acid

wer@shyiizest er were dissolved in 4 ml of pyri dP@EEPIV4/011545

heated to reflux for 2h. THeé reaction m xture was
cool ed to room tenperature and quenched by pouring
| nWtsh sodrimgdficagbanate (olusong dief) overmagn@slwnﬁulfate filgeredpand

d.f
e PR TR AR cHlob R arr by YR
OvmémympylélfﬁmblwSalgpu@axpdnoduct was added SOCI 2 (0.55
m, 7.6 nmmol) and 2 drops of DMF. After the reaction

was heated to 70 C for 30 min, it was cool ed room

tegig gature. Excess SOCI 2 was renoved in vacuo and the
Fr'g‘ue was purified on a silica gel colum with 5%

I\/EC]-I I NT&RZ&uloi of 2rmethylsulfanyl-benzothiazole (1.22, 6.7 mmol) dissolved

R R R bbb g oA Y 175 17

Reﬁ'lﬁro? ?-f R rhEX&ERIn grﬁxture was heated for 30 min and stlrﬁ'ed at rt for over
3; 4- D chl or 0- henzyl) - pi perazi n-1 -yl

t hﬂ;& h prhepyadtion Svas muennhied bath2dadk3$Q g land thel pH afithe eoL%tlep was

eivisd 08 St NG drg Fefiish Fatebrered Wiip RidAZ e ltoAc
melta S eLl \H&h@@&xtﬁlﬁd‘t}hed @ N£SO), hnd\&onbtdiéPto e the

heated to reflux for h. on cooling, the volatile was
 cdrredpioduciad s bamesulioay biatiesanis MAIa: | oned
between EtOAc and ml of N HO . The47 organic |ayer was
separated, washed with water, dried over sodi um
sutbptze, and concentrated to give

5- Met hyl - 3H benzooxazol e- 2-t hi one_ (1
St ep 2 Mathangsulimyhenzesbieacs (2025 g %-‘némeqj) srgbl @4 (3 4-

d| c gt obef@%éﬁ?%%}gﬁnéwyﬁ-ﬁg )ﬁr?l-)%- e eh(3§ rgépyzl5 famol)

newér@.hezted go 130°CAundeDirgonek ferdiOasinl, thednixmrd vx&ﬂbocﬂéd It was

t ol uene .and heaq; edto efluxf rea

mi tem pwriietona silicy selso tha ﬁﬁ%éﬁﬁ ni}?aa%ér © followed by
vo{atlyip RH,e{® %%ﬂ?d)ﬁ iy & R T%'l@e BENEhi R qgﬂ&‘é‘@i‘f‘(%A-dlchloro-

purified on a silica ge wth 40%

h ebeanagl)-plpeeirdzom ey limg thi Pl 2- mer}@Hprc@%}wmﬂeu(w%p.Mm 462.
give 0.25 g of {I-[4-(3,4-

Di chl or o- benzyl ) - pi perazi n-1 -yl net hyl ] - 2- et hyl - pr opyl
}- (5-met hyl - benzooxazOReferential Example 2

Benzooxazol-2-yl-{1-[4-(3,4-dichloro-benzyl)-piperazin-1-ylmethyl]-2-

methylpropyl}amine

Qoo

To a solution of 1-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethyl]-2-
methylpropylamine (0.108 g, 0.33 mmol) and diisopropylethylamine (0.17 ml,
3eq.) in 1.5 ml of THF was added dropwise 2-chloro-benzooxazole (0.04 ml, 0.36
mmol) in 0.36 ml of THF at 0°C. The resulting mixture was stirred at 0°C for 2h

and then allowed to warm to room temperature, where it was stirred for an
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2-yl)-amne. Mp. 155.3-156.9 ; Ms: M +!: 461.
Exanpl es 6 The conpounds described in Table 2 were

w@e@pasEed f ol | om ng the procedure descri bed i nPERBPPDE011545

1, Steps 1-6 and Referenti a Exanple 1, but
subst.i t yt.i -valine wth the desired, am no acid
R il e B RS v g i e s B poRitiched
Cosmeen €1dDRBand WMiier NtheMpgani® 1256 Waslwhshrel Bafhzimeamaldriéd over
404 yl am no)-ethyl] -4-(3,4- MJdichloro-benzyl)- 404 H
pbesikingutptenT he¢tnde prgductwaspyrified 9B gl gehrymp with 40%
I - i | b r.ed:

SRk AeRe Pl e HEREL by Efe PR 1 e IO n FUORE S v
f bendosnadel-2 syl 1tk (0 dediclilomnbenzel) gigsridiad 1 - i@ty je2-inethyl-
through 4. TABLE 3 Ex Structure Conmpound Name (MAN No
VREPPYE amupe(B5EnYh 0% ol - 2- 446. 42
yl am no) - 3-net hyl -butyl]- 446 4-(3, 4-di chl oro-benzyl) -
pi peridinium chloride

Examples 3-5

The compounds described in Table 1 were prepared following the
procedure described in Referential Example 1, Steps 1-5 and Referential Example 2
above, but substituting BOC-valine with the desired amino acid, i.e., L-BOC-valine

(Ex. 3), D-BOC-valine (Ex. 4), and BOC-glycine (Ex. 5).

TABLE 1
Ex. Structure Compound Name (MW) | CCR3
No MS ICso
mp.

benzyl)-piperazin-1-
ium; chloride
RO1164829-001

3 1-[(R)-2-(Benzooxazol- | 447.41
Q i-Pr (\N/\(IC' 2-ylamino)-3-methyl-
H + butyl]-4-(3,4-dichloro-
H
c

4 1-[(S)-2-(Benzooxazol- 44741 | 435
c 2-ylamino)-3-methyl-
i-Pr ylamino y +_
Q ANMQN/\Q: butyl]-4-3,4-dichloro- | M 46
}'I Cl benzyl)-piperazin-1-
H cr- ium; chloride
R0O4002895-001
5 1-[2-(Benzooxazol-2- 405.33
Q l/\l\/\@c' ylamino)-ethyl] -4-(3,4-
* dichloro-benzyl)-
N/lw/\/li‘\) Cl piperazin-1-ium; M'=404
H H chloride
a RO1164827-001
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| 151- 156 1-[(S)-2-(Benzooxazol - 2-
yl am no) - 3- net hyl - butyl ]- 4-(3, 4-di chl oro-benzyl) -

w@e@enideni um chloride | 1-[2-(Benzooxazol - 2- pdBBP2B4/011545

yl am no) - 3- net hyl -butyl ] - 46(3, 4-di chl or o- benzyl) -

pi peridinium chloride 6 | 10 -[(S)-2-(benzooxazol - 2-
460. 45 yl am no) - 3, 3- Refetenyial Ex&fiple 3
butyl]-4-(3,4-di,chl or obenzyl) -, pi Ldi ni um |

el Gd BEnlor ) BT R ol D g ReBp Bromyo Gymethon-
Y| R 2R z0p-2-pifb By - 460 o
butyl]-4-(3,4-di chl orobenzyl)- piperidinium

chl ori de49 TABLD[Eos Ex Structure Conpound Nane (MN

Cl

Qoo

Step 1
2-Amino-5-methoxy-phenol hydrochloride salt (0.203 g, 1.2 mmol) and

potassium salt of dithiocarbonic acid O-ethyl ester were dissolved in 4 ml of
pyridine and heated to reflux for 2h. The reaction mixture was cooled to room
temperature and quenched by pouring into 5 ml of water (ice cold). To the
mixture, 0.22 ml of conc. HC1 was added and stirred for 30 min. Solid was filtered,
washed with water, and dried in vacuo overnight. To the above product was added
SOC]; (0.55 ml, 7.6 mmol) and 2 drops of DMF. After the reaction was heated to
70 °C for 30 min, it was cooled room temperature. Excess SOCI; was removed in
vacuo and the residue was purified on a silica gel column with 5% MeOH in
CH,C]; to give {1-[4-(3,4-Dichloro-benzyl)-piperazin-1-ylmethyl]-2-methyl-

propyl}-(6-methoxy-benzooxazol-2-yl)-amine.

Referential Example 4

{1-[4-(3,4-Dichloro-benzyl)-piperazin-1-ylmethyl]-2-methyl-propyl}-(5-

methyl-benzooxazol-2-yl)-amine
Me_Q i-Pr (\N/\@a
N/L;{/L/ N\) al

Step 1
To a solution of 2-amino-p-cresol (1.81g, 0.015 mol) and KOH (1.2 eq.

0.99 g) in 30 ml of EtOH was added methanedithione (18 ml). The resulting
mixture was heated to reflux for 18 h. Upon cooling, the volatile was removed in

vacuo and the residue was partitioned between EtOAc and 18 ml of 1N HCI. The
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No MtH nmp 12 | -[(R)-2-(6-chloro- 480. 86
enzooxazol - 2-yl am no) - 3- nethyl -butyl]-4-(3,4- |

waoleabharies benzyl ) - 480 pi peridinium chl ori de PABEP1004/011545

224 13 4-(3,4-Dichl oro-benayl)- 460. 45
| -[(R)-3-nethyl-2-(5- nethyl -benzooxazol -2- 460
y loagamolayerwas Separpicgevvashied ivath wathit, driedievér sodiunmosulfates and

14 4- 4-.Di chl - he - 460.4 .

I totigrtatigh e SRS AR n0R x ioge 02 gedsk 169
ylam no)-butyl]- 9 piperidinium chloride | 15 MO
4-(3,4-Di chl oro-benzyl)- 476.45 | -[(R) - 2- ( 6- net hoxy-
b&igbdxazol - 2-yl ani no)- 476 3-net hyl - butyl ] -

2;2?2;@-MeWJ%ﬂé?&B&&z&@-ﬁﬂﬁ&e%%@ W 2% TRGBF%hd 1-[4-(3,4-
dichlorobenzyl)piperazin-1-ylmethyl]-2-methylpropylamine (0.225 g, 1.64 mmol)
were dissolved in 1.5 ml of toluene and heated to reflux for 2h. The reaction
mixture was cooled to room temperature and the volatile removed in vacuo. The
crude product was purified on a silica gel column with 40% EtOAc in hexane,
followed by 1% i-PrOH, 9% MeOH in EtOAc to give 0.25 g of {1-[4-(3,4-
Dichloro-benzyl)-piperazin-1-ylmethyl]-2-methyl-propyl}-(5-methyl-benzooxazol-
2-yl)-amine. M.p. 155.3-156.9 °C; MS: M'+1: 461.

Examples 6

The compounds described in Table 2 were prepared following the
procedure described in Example 1, Steps 1-6 and Referential Example 1, but

substituting BOC-valine with the desired amino acid BOC-glycine (Example 6).

TABLE 2
Ex. | Structure Compound Name MW)

No MS
mp

°C)

6 a 1-[2-(Benzooxazol-2- 404
Q ” ylamino)-ethyl] -4-(3,4- |M'~
NJ\N/\,I;F - dichloro-benzyl)- 404

H piperidinium; chloride

a 217-

233




l-[(R)-2-(5, 6-di net hyl benzooxazol -
3 piperidiniun chloride 145- 1533 17
-2- 432.39 yl am no) - butyl]

-met hyl -butyl] -
wd 2¢020§Benzooxazol

432 di chl oro- benzyl)- |

TABLE 3 Ex Structure Conpound Nane (MAN No M+H np 123-

130 18 1-[2- (Benzooxazol
4- (3, 4-

2-yl am no) -

pi p&ri di nium chloride |50

E aiples 225
=44 di chl oro- benzyl)- -

- PCT/BP2D04/011545

yl am no) - but i/ ]7
mst hyl - plegi’ 2 dR§ d@mb‘?ﬂ indable3 Werejpza)%edﬂ_@)llowmg the same

di (L:)ﬁlﬂor 0-

enzy

Example 1 through 4.

%%ﬁ% ?L'scﬁ!t%cfl &b%v%%oxyéﬁmﬂ]gs) I &rglpéﬁlé and Isg}brentlal

TABLE 3
Ex Structure Compound Name MWwW)
No M+H
mp
7 a 1-[2-(Benzooxazol-2- 446.42
Q L g ylamino)-3-methyl-butyl]- 446
& N o 4-(3,4-dichloro-benzyl)-
H pipernidinium; chloride
o 151-
156
8 a 1-[(S)-2-(Benzooxazol-2-
Q P ylamino)-3-methyl-butyl]-
AL A 4-(3,4~dichloro-benzyl)-
cl e X
H piperidinium; chloride
a
9 1-[2-(Benzooxazol-2- 446.42
ylamino)-3-methyl-butyl]-
Q i-pr €l | 4-(3,4-dichloro-benzyl)-
NJ\N 5\/1?* piperidinium; chloride M'=44
1) cl
6
a
10 Q a 1-[(S)-2-(benzooxazol-2- | 460.45
Bu [ ylamino)-3, 3-dimethyl-
NJ\NJ\»,O/\Q: butyl]-4-(3,4-dichloro- 460
a .
H benzyl)-piperidinium;
a i
chloride 253-
258
11 a 1-[(R)-2-(benzooxazol-2- | 460.45
Q t-Bu ylamino)-3, 3-dimethyl- 460
1;1 - butyl}-4-(3,4-dichloro-
H benzyl)-piperidinium,;
a- chloride




pi peridinium chloride 20 1-[2-(Benzooxazol -2- 433. 40

yl am no) - propyl] -4-(
waoredosphoipd peri di ni um 129. 0-

, 4- 432 dichl oro-benzyl)- -
i odide 137.5 21

PCT/EP2004/011545

1-[ 2- (Benzooxazol - 2- 447. 439yl am no) -3 - net hyl - butyl ]
4 (3,4 ei-eht-ot u-bcu:yT')- PP "“L1.||-1-1.un| chtortde
146 22 MeQ 4-(3,4-Di chlorojgg%§§?)- 477. 43
EixZ (6- methoxyRgwea¢azol - 2-yl am n@ompound Name MWw)
B- met hyl - butyl ] -piperazin- HIl 1-lium chloride 476 23
MNO3|, 4- Di chl or o-benzyl)- 461.43 i|-Pr M+H
1-[ 3} et hyl -2-(5-nmethyl - C benzdoxazol - 2-yl am no) - m
put y| ] - pi perazin- -ium 461 | chllori deb51 24 P
1103), é; Di chl oro-benzyl)- 474.47 | 1-[(R)-2-(6-chloro- 480.86
-[ 3 | -2-(2-0x0;3- Ph. 474 phab¥éxdz61-2l3Emihe)-5-
ryl)r S GO methyl-butyl]-4-(3,4-
OJ\N/\/T o | dichloro-benzyl)- 480
H piperidinium; chloride 215,
a
224
13 | Me 4-(3,4-Dichloro-benzyl)- 460.45
— a | 1F[(R)-3-methyl-2-(S- 460
i T L methyl-benzooxazol-2-
OJ\N/\/T o | ylamino)-butyl]-
H . .d. . ; hl .d
o piperidinium; chloride 141.0-
144.5
14 | Me 4-(3,4-Dichloro-benzyl)- 460.45
1-[(R)-3-methyl-2-(6- .
Q \g/ O/\C(CI methyl-benzooxazol-2- M'=45
NN o | ylamino)-butyl]- 9
H piperidinium; chloride
a
15 | MeO 4-(3,4-Dichloro-benzyl)- 476.45
. a 1-[(R)-2-(6-methoxy.- 476
= | benzooxazol-2-ylamino)-
Z ¥ a | 3-methyl-butyl]-
'Z piperidinium; chloride
1
16 Me 4-(3,4-Dichloro-benzyl)- 474.47
1-[(R)-2-(5,6-dimethyl- _
Me’Q 2 O/\C(C| benzooxazol-2-ylamino)- M'=47
ANNNAY a | 3-methyl-butyl]- 3
H a piperidinium; chloride
145-
1533
17 Q a 1-[2-(Benzooxazol-2- 432.39
Et ylamino)-butyl] -4-(3,4-
Nj\N)\/ma dichloro-benzyl)- 432
H piperidinium; chloride
cl




but yl
4- (3,

] - pi perazi n-

4- Di chl or o- benzyl)- 460. 45 1-

-ium chloride 25 i-Pr

[ 3- met hyl - 2- (2- oxo-

WQ 2005460241 hydr o- 2H qui nazol i n-3- yl)-butyl ] - pPPEEERZONNO11545

ium chloride Exanpl e 265Fornul ati on Exanpl es The

fOI | owi nﬂ ar e rnnrpge_n_t_a_t__l_ue_p_h_a_pp;a_g_eufu r\gl
flor mul at i ons contai ning a cgﬁ'&&ﬂ]ﬁ of Fornula (1).
Tiehtet—Fornttat fot-tow g I gr Xeld
i InEX dat el y and p ss@g into single scggg?@agﬁﬁeatqngn MW)
lIngpadi ent Quantity per tablet, g|conpound of this M+H
ijnvention 400 Cornstarch 50 croscarnell ose sodi um 25
Liact dse 120 magnesi um st earate 552 Capsul e Fornul ati on ™P
The—fottowng—TTIgredients are m xad 1 nti nately and 123-
l'oadgd into a hard-shell gelatin gapsule. Ingredient
Quantji ty per capsule, g conpound qf this invention 20p 130
| ct Qnrar\/ Hrl or‘l 148 rmgnael ||r of earate—2
Sué%ensn on Fornul ation The fol | owi (1*4 @ ’ﬁﬁ 1622 o | 44743
m xed to_form a suspension for ordly ammo)'bu"y 4 Mt=44
cn dichloro-benzyl)-1-
NLN*/ methyl-piperidinium; 6
N S
a | iodide
Me r
123.0-
128.5
19 1-[2-(Benzooxazol-2- 418.37
ylamino)-propyl]-4-(3,4- 418
lf dichloro-benzyl)-
H piperidinium; chloride
a”
20 Q a 1;[2-§Be)rlzooxalz]o‘11-.’?i;’ . 433.40
Me ylamino)-propyl]-4-(3,4- 432
~’j\q )\/IQ/\(:E dichloro-benzyl)-1- 3
Ho Me - | methyl-piperidinium 129.0-
iodide 137.5
21 1-[2-(Benzooxazol-2- 44741
Q i-Pr (\N/\(:EC' ylamino)-3-methyl-butyl]-
Nj\q)\/lf\) a 47(3,4-41ch19ro-benzyl.)-
H H - piperazin-1-ium; chloride 446
22 | ™meo 4-(3,4-Dichloro-benzyl)- 477.43
1-[2-(6-methoxy-
Cl
Q T L/\N/\CE benzooxazol-2-ylamino)-
“ )\/ 17\/' a | 3-methyl-butyl]-piperazin-
H . 1-ium; chloride 476
23 4-(3,4-Dichloro-benzyl)- 461.43
MZ—Q i-Pr “ 1-[3-methyl-2-(5-methyl-
Nj\ /k/N\/‘N/\G: benzooxazol-2-ylamino) -
N | Cl . . .
v _ butyl]-piperazin-1-ium,; 461
c chloride
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10

adm

ni stration.

I ngredi ent Anount conpound of this

invention 1.0 g fumaric acid 0.5 g sodi um chl ori de
par aben 0. OBCTEP2004/011545

WQ 2005/0mahy |
granul ated sugar 25.5 g sosbit (70% solution) 12.85 g
Veegum K (Vanderbllt Co ) 1.0 g Flavoring O 035 m

par aben 0.15 g propyl

Hgs—O0-—5ny—d

Reco

sone _size can be reduced hy anlﬁa%lnn R?

%ﬁb

Ohlag Ut i on,

lI l] cu WA

? ect abl e goriful ¢ f 15' gd’rpéf% f?ﬁnéz‘%re 47447
i xed tad K or my| ‘gl g e‘Hﬁ°' T 474
Amoupt  compoghnd of thi s i nventi on eﬁy'“%l%q%nal:é()ate
uf fler sol UfTon 0.¢M 2.0 M HA (IthtY MpErIin-I Nymy . s |
fo suitable pH water (distilled, [s% l‘lldee) g.s. to 20
M L) posonal Fornul ation The folljowi ng ingredients afe
m2sed to for m Pasg 2 ol at4- Q3]4-Dlalgbﬁdbemz§/1) 460.45
Amount CO”DOUH i 1L03-Fthyi-2-(2-0x0-1,4- 460
Al pha. @}Iﬁﬁ tcﬁhydrekmq& afonﬁts-
Cr ee th san’fBI e and Iyophol

nstl uté‘ sagplewith 1m O

L po

Example 26-Formulation Examples

The following are representative pharmaceutical formulations containing a

compound of Formula (I).

scored tablets.
Ingredient Quantity per tablet, mg
compound of this invention 400
Comstarch 50
croscarmellose sodium 25
Lactose 120
magnesium stearate 5

Tablet Formulation
The following ingredients are mixed intimately and pressed into single




Exanpl e 27 CCR-3 Receptor Binding Assay- / " Vitro The
CCR-3 antagonistic activity of the conpounds of the

WO nooeniiion was determned by their ability to PahEPI0D4/011545
the binding o 125 eotaxin t5» CCR-3 .2 transfectant
cells (see Ponath, P . D et al., J . Exp. Med., Vol.
183, 2437-2448, (1996))Camb31&§mjatwas performed in
Cost ar Bhe fnéllowmg)llngmdmngd aenixauntmbEly o lphdadanto dllesd-shell
coggladimetpsuter e di ssol ved in DVSO and then diluted with
bi ndi ng buffer (50 M HEPES, 1 M Cad .sub.2, 5 MMd |,

0. 5% bovi e serumpatdamk N (BSAT, QUaf#y»e0db T a4k d€.
pH 7. 24)  STEHbIE dFitfs TdviHio rom et
2% 25 m agf—t BT RYdE lelml LLQ;JJI:ILI Y uwtg er—wi-t-h—DMSO

faollaownd b
~ auauuc|T C waAAuUTl v\l\,l T LB A BLEAAA\AY.] y

control sarptes

t(he addi tilon. Jragnesipm siearatec| o4t 4vi g (_0%prol) (NEX3
New Engl and Nucl ear, Boston, Mass.) and .5 x 5 of the
CCR-3 LI. transfected SepEesiomF@suationi ndi ng buffer.
The fi n@he fodlavingingredientsareasxedzorform Aswspensior fdsaralng
t hedm@éstdatiom m xture for 1 hour at rt., the reaction
was term nated by filtering the reaction m xture

t hrough p0| yethyl efyr;igs freated PackangndkfrTier
G C M1 1t o7 BhRbind SARRARTEnG6hT 1200 TTh.gg THe

flltersvve ST 1EesS th—tce LSJIU o—wast

buf f er comptat Hirn'mm‘a‘n A d-":PF_Sm.'”L 0 5M-oEafum-—chlof i de
(pH 7.2) 4 d_dr Sedjumyc for apnroxi y 10

m nutes. 25 m /vegthylgrraberr oscint - 20(r)048ignt i |1 at{ on
fluid (Pagkard) prepsylpdddn and the radi 080figvity
retai ned ¢n thegfanhlaeidsug@s det ¢r mi ned Dy.5@gsi ng the
Packar d TopCougit (70% Sedipynds [of thi slzls"f,vgentl on \were
tested ang N B KO(VANE Al (oS U7 abl € Tqvel O

activity imrth —Exanpl e [CCR3BRT, n\m
11 0.15 2} DEe—28- .05 hd
olorings 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
HCI (1N) or NaOH (1N) q.s. to suitable pH
water (distilled, sterile) q.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
samplewith 1 ml 0.9% saline solution. Liposome size can be reduced
by sonication.
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Inhibition of Eotaxin Mediated Chenotaxis of CCR-3 LI.
Transfectanted Cells--//* Vitro Assay The CCR-3

wa@eageresti c activity of the conpounds of thi BCT/EP2004/011545

i nvention can be determ ned3by neasuring the

i nhibition of eotaxin nediated chenotaxis of the CCR-3
LI .2 transfectant cells, using a slight nodification
of the method described i rExample?7 P. D. et al., J.

per &’?rezf%géwtor%gﬁdlv\gﬁfs %’ﬁgﬁfol'ggfi)s -|cl)-lhgt :s?gslt zr Cor p. ,

Carrbr i dQles CURsBanjtagddi¥fcctiVity &f the aapﬁ SGIR Y tieShléntidh Svas
wn i.n cul ture nmedi um contai ni ng M 1640, 10%

[gAERed by el RbLY to ighibifhe bladmg@fneﬂ@arpmetpw L1.2
anghsaa l Edifd (&b dnlinBpnB/ {E‘ 5 o210 o ﬁ{ g{)ﬁ%@c

assay, t transfected cel featé

ac(léoa. a flnal concentration of 5 nMMIxIO 6 cells/m,

i sol ated and resuspended at I1xI1O7 cells/m in assay

medi um cont ai ni ng equal parts of RPM 640 and Medium 9
(M 99) [
SUspenday T e R Ae SECUTADUEN Bon U brph it thrtom
add@tés t Bes oomponnels avepedissatveal ihiDME Ocand thert dlattécbwitbbinding

CEF e VBRSPS L SPR Gl abiine serum

i %ﬁﬁhﬁCtBISM)OO 6Z%volii azidy) phl7. 24)G@kH hat &?é]fr@ DMsfb

added to the tog chanber in a fi naI vol une of )
Tesoncensration s 2vn INEOfshetesicdbiionor bnlydnlfﬁe vmthﬂ)MSd)
bott am.cha rs such.that_ th

0 oA ToF R BIEEyA A0 Gt lonid BYibe SO0t 35 ul of 1
C%Hx% ooy&g)l X3 M8 NeREA n I\ s
test compoun Pﬁ@} to W’%ﬁ@gfﬁgﬁ oﬁ S)}&goht/lgsfwawl%w
t hef thoGER-T haﬁhmnsfeiﬁled camatzswﬂ bidihg Bhffer0 Mhaifihg] eedtich
with no test conpound in the top chanber and neither
edtomMWAYS tbst conmpound in | ower chamber. The plate
is incubated at 37 C. After 4 hours, the inserts are
renoved fromthe chanbers and the cel | s that have

rri gr at eAlftérdndubatibptheqeaction iefurafo? 1a@UN4taE, e reaction was
petti n(g out 500 m of the cell suspensi on fromthe

| SePinEAA i Sltening thezpaction K ire Wemieh pobysthydeniminedreated
a8 AT e RSN T
Eosdshexpfouk imes withtic®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 pl/well of Microscint-20® scintillation fluid (Packard) was added and the
radioactivity retained on the filters was determined by using the Packard
TopCount® . Compounds of this invention were tested and found to have a

measurable level of activity in this assay.

Example CCR3 Binding
ICs0 (M)
11 0.15
21 0.97
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Assay The ability of conmpounds of the invention to
i nhi bit eotaxin nedi ated chenptaxi s of hunan

weowsnapkd | s can be assessed using a slight PCT/EP2004/011545

nodi fication of procedure déscribed in Carr, MW et
al., Proc. Natl. Acad. Sci. USA, 91: 3652- 3656
(1994). Experinents are performed using 24 well
chenot axi s pl ates (Cost ar nbri dge, Mass.).
Eosi nophil s are isol at ed % usi ng the
P i[mhlbﬂlmeofcﬁmaxinthdiatedDCﬁemptﬁXichft(FGRﬁ gb@l Traasfegtanted
I\Ig%j= F/ g?l. The endothelial cells used are the
Tt Vdro 8898 | ine ECV 304 obtained from Eur opean

Col | ectripg @Gli 3%targaius€@bdtw@ylo&“tﬁe&$on(ﬁ8@ﬁamtm\mvennon can be
Sal i sbury, K.). Endothelial cells are cultured_ on

6 dstermingd bmeéﬁurmgdbg inhilptien offpaimgnanediatedchemotaniy efrthe
t
SR R o, nGRTR i ol iotioh offeldinginda Hedtibed

I's ‘consi sts
M9 Bonatl%®. Eretetihl.,GaCfin Javesn 97t 604- 613(11996) afilik assay is performed

i;agegsglmeg@%;% e gmm 43RG T
£ ARy, RuEld odn SELlIfuakRg kg gl | 0RR10%0!

-

taxis ate an |ncu ed at 37 C.
niAyelore @t f21al valfsdrutesls mM dssergapteethanol lasd Gdueittin 418§ 6098

o0 . i e riers hF stseetag PERCREA SV RO RCRI B

an I I &d and
SRR A4 At ool

c hesubmnded’eislxl@o nq:its(mkjm adsaygntdien contaiEgrquabpatioRd

vaoaneSE pidizen T8 T (REVBREE: YTt ARl APuhlel s o o

agai nst two sets of controls. The positive control

contains cells in the top chanber and eotaxin in
| ower dfemiregotaxih euspegm m@h@sphﬂtedaufﬁ@msalm%atclem%nh 15 2dded

t a
L e
| Q6%ata# CoifpdCanbkidgeMusss) haliig Talidren pdmetsumager mbertddanto each
the bottom chanber are counted using fl OM ag fﬂ&‘é’r
500elhandd 1.2 Kellscdri0°) axerdded irfhe fpnshamber FrQ s of 100
ac ed in
o 5 ARGyl b PR A el SR Bl e st
30hHeROAHS DASBRAhE is305%. 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.
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I nhibition of Eosinophil Influx Into the Lungs of
Oval bum n Sensitized Balb/c Mce by CCR-3 Antagoni st -

wm20dseeidssay The ability of the conpounds of PEEEP2004/011545

invention to inhibit |eukodyte infiltration into the
| ungs can be determ ned by neasuring the inhibition of
eosi nophi | accumul ati on i nExample 29 onchi oal veol ar

KRB o b Rlia QIR G O AR DAL firo

mce after antigen c nge by aeroso
baAbdaxy m ce wei ghing 20-25¢g are sensitized with QA (10

d d [ uti
i nt r apeﬂ%ec %E\]été'lq )FOBWOH%%%&%&%W%C‘?S[‘%&N’%}B‘)’“ gotgpigumediafed
M GRnffiskidbMuEesh dddin® Bﬁ@caﬂr&%%seﬁ%{ g‘:aos'ﬂéﬂyﬂlgdﬁ{g:a%on of

only vehicle (control group or anti-edtaxin anti
( prroreduwedesonbedoin Caro ) Wi st g Riaui Mathr AchdeSthISA, 91: 3652-

oS hab R erhen SRR AARES S 74 well by aibted (Costar
eX@ ed:etm'brﬁ/g% x |E<ﬁﬁfé§h@§z&€1§é¥atéﬁ RORIbARsh: the

nebul i zer R chrmnd Va.) for 20 m nutes.

M@r@ﬁeméesmbedo@&%émh@at@e ubliceticn Nen‘géw@(wﬂ The
Y
| PEIRIeR0R SR Bl SR B e Rl il

LpEﬂro Ganf Coliotian of Animd] Te(lRFulfbPest(BEHOYDoWE, S4168 QJK)
and the lungs are |avaged four tinmes with 0.3 m PBS,

Thfen@,&&ehtal g ar%cqlmws%é P @ﬁnldﬁﬁﬂéﬁtﬁl %@@qwé Rl eEragsiell tissue

KRR (CIRAEE e CARAED A 8 1 e S B

(G@Hdhh@'dir, E@Vanm celd @n)s;ststaffMEgge N0l etd] QOSSR LUNbmine
are made. on %t ospi n. TM preparati ons_which have been

st HdrApdLigtich swamdiwe%pwrsgmqualsp@as RPM) i6r40rand A, with
byO.%%%‘éA.”b&'i’xgﬁﬁ%gYoré’ ﬁ{endg aﬁ? ﬂL Qx%%%%? B each

criterta.. ound of

whiesat of thé\r244v@elbcrtyetnowld11§imerand mdubat@i as3 TXGQ0 ndf of eotaxin

al k}/ulte(:"c{1 n asgayl\rlng\ziullqm% added to the bottom chamber. The final volume in
bottom chamber is 600 ul. The endothelial coated tissue culture inserts are inserted
into each well. 10° eosinophil cells suspended in 100 pl assay buffer are added to
the top chamber. Test compounds dissolved in DMSO are added to both top and
bottom chambers such that the final DMSO volume in each well was 0.5%. T he
assay is performed against two sets of controls. The positive control contains cells
in the top chamber and eotaxin in the lower chamber. The negative control
contains cells in the top chamber and only assay buffer in the lower chamber. The

plates are incubated at 37 °C. in 5% CO; /95% air for 1-1.5 hours.

The cells that migrate to the bottom chamber are counted using flow
cytometry. 500 pl 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.
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Z is a pharmaceutically acceptable anion; R2 is
hydrogen or al kyl; R3 and R4 are, independently of

weams/oatiker, hydrogen, . al kyl, substituted C pCEHER30D4/011545

2-8 al kenyl, C3.7 cycloal kgb, aryl, heteroaryl,
heterocycl yl, heteroal kyl, -(d - al kylene)-C(=0) -21,
or -(C1-S al kyl ene)-C(O Exampled0in 71 is al kyl, halo

itiof of B ¥iibufifh Bensitized Balb/c
Aobrsinf EE8Yinofin Tafhyx (o 468 Y pugy SEOTHUAM Sensiize
avikad Bxg CRAg artagonist-To VikeAssagar yl oxy; is sel ected

fromthe group consisting o S), (T), (M and ,
(R10) i iy o e mancunds G Bhventio t i 18KgekE)
TfreE o b pyegsan snouelnlutnar
hesisiophiy atoplmulative vt the Hronthietlveelanlavagst (Bdvalflujd of

oOEbuatp @HarssRRn e AR TR ey o e e bl Aol

H/cRdick v YOLD 9 82, serditilzedrvoivi d@ad(10hatin 0.2 ml
\C/\)Elg%ﬂ%ﬁeﬁmaﬁd 1\? areaégili\l?@u iggnot T; RO is at ftachw&j to

aalyminuai hpdrbride aolntion)dntsapesitorteay pn gays biangd, 4. ohfter a week,

PR eEs ket B prSurt e 125 B bR By SELR (contol
C%x?{iﬁ) o atietaxdh kitibod? @%&in’ééﬂohﬁéib/gromds ddrAinadtéryd either
0

lonally substituted by one or two substituents )
i mtteperitongallyysubettenssglyfar oraliys SAfier lhayr.heg pice are placed in a

i pdependent | v, sel ec I SREdT

hglﬁf‘ ﬁgg’ﬁ GXdl?’Si”S?‘L@?O%S{? thgglr)]%% Pg‘r ageggagt | tut edT ‘leg"[gfrlfe
OheHuliRerSPARI] Richiond, Viglp g 2deninlies sMiecwbithhavemd been
R10 is att ached to any avail abl e carbon at f tgf
bemzitized opthatynged;areinghided as @ Besatiye eawcénégi@r 24 or /Zhours,

RS0 SGIAE bt i G100 5 el B o

haib@gg s ingstesdandhied lungs &reddvaged fouatinmes withl &§ rd MB%o, The BAL

h?ltli%ri(s) ct:r%gsllelréd ilgl%ot glrasot%:rt)t/l{)és a%:cgi_kzptc rf: ch.all'gﬁ le%{(ocytes ina20ul
aliquot of the BAL fluid is determined by Coulter Counter. TM. (Coulter, Miami,
Fla.). Differential leukocyte counts are made on Cytospin. TM. preparations which
have been stained with a modified Wright's stain (DiffQuick.TM.) by light

microscopy using standard morphological criteria.



phenyl, said heterocyclyl, heteroaryl, C3-7 cycl oal kyl
and phenyl being optionally substituted by one to
wo boose4Ebst i t uents i ndependently sel ected fr oPdRIBP20RI/011545

15 at each occurrence is iAdependently selected from
the group consisting of hydroxy, al koxy, halo, cyano,
trifluoronmethyl, trifluoro y, am no, and
aI kyl am no; R16 at each occurrence is independently

| ect d fromth onsi sting of al kyl, hydroxy,
a 'koxy, R SuH%yglf‘l%g I?I uor onet hyl
trifluoronmethoxy, amno,and alkylamno; is 0, 1, 2, 3,
or 4 ; nisOor;depis L Y &r4; or a
prodrug, isonmer, mxt is rs, ‘or
phar maceuti cal | yac )§ hereof ; wherein the
term"aryl" neans a ‘onog¢yclic ng)bi cyclic aromatic
hydr ocar bon radi cal whicRis optioRall yapubstituted by
on:i)§ two or three substituents selected fromthe group

T%%ing of al kyl, heteroal kyl, acyl, acylamn no,

am no, al kyl am no, C\ . al kylthio, al kyI sul finyl,
aw:ywwwrobmroaryéo NR R' (where R and R' are

Qﬂgp_%a 51t4 ﬂggg@n or al kyl), al koxy, halo
alkoxy,'5 g koxyc onyI car banoyl, hydroxy, hal o,
10 NiX fsO¥ oENARB Z rﬁénsc@h? @IN‘net hyl enedi oxy, et hyl enedi oxy,
al o_al kyl, hydroxyl alkyl,
i‘éﬁyp é‘%ﬁf‘ﬁxmﬁ‘g E g%i?/kyl ycyan)(; al ky?/, am no
al I kyl, halo C al kyl, halo C
ﬂcxiwﬂﬁ&@&%@hg g al koxyca?bonzl
amé;dngm famymdeaemfpntly af raphther; hydrogen, Cyy ?éw sybstifpted Ci8
al kyl th Wyl
The. 1 et ang O SR ARIE st S Hh SRR
1 ;?2'néitalh@%ﬁ"*ﬁ”ﬁéﬁ?éﬁ“ﬁ?ﬁ“’é‘ﬁ‘?@ °“‘£‘°"’“ chote) €@
het er oavlrein Il-‘e@t edlkyh ?ﬂPI@l Bé‘hi\g'l? 581 &qa]éoxryeWPE%gﬁﬁn?olxﬁg
AL oS RSk e} it 4R SASNG Ml oA 2,

hetero bl cyc f he poi nf of
alkyloxy, heteroaryl, or heteroa.ryloxy,

U, is selected from the group consisting of (S), (T), (V), and (W),

(Rw)m 10
N R N H
X i
N~ O T
H
() - (M

(Rm)m 5 (Rm)m o

20 V) ' (W)

wherein T' is O, S, or NR®, wherein R’ is selected from the group consisting of

hydrogen, C.g alkyl, substituted Cis alkyl, C;.7 cycloalkyl, and
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attachnment to the heteroaryl group will be to an
aromatic ring containing at | east one heteroatom and

wo beshatiey oaryl ring being optionally substituP@ER2004/011545

one, two, three or four suld8tituents independently

sel ected from C -qgal kyl et eroal k

ani no, hetexgaysil; %\émpﬁﬂlﬂqlqﬁnegpw}/lgml& %Ftl )A ﬁ%e t0-3ix

al kyl s 1.

" nde %ﬂq@{'kd %ete %‘NBH B F(r}é'gﬁflgetﬁt @ﬁgna! i#Tend T is S, thenat

i ndepe en o -g al koxy, hal o

al koxy,lesst Bﬁb( andrBA is noslnyisogen| andyrdvidzg thab athen both X and
nitro, cyano ner capt o, met hyl enedi oxy, ethyl enedi oxy,
acyl alﬁkﬂe a‘éy‘lsé‘ﬁ{ o al kyl, hydroxyl alkyl, al koxy

attm ?Wﬂ%lg ¥hrboft Xt%ﬂpoiathg )Slpen@i(ﬂgﬂﬁr i\bkﬁﬂ.’zmyl ring

am no hal o al kyl, halo
al koxymﬂbm@htctal ﬁ«yrln thcagnoyp sqmsmglof hydspry, Cia alkoxy, oxo (=0),

glpt( ?/loﬁ;}aﬁ Ufpyglpg %g“f}glo@ agk@lé}( X.llld. Cm)gltky (l)ﬁtlogally

al kyl" JuBahiteam %Kb&n@@ QubRtifhants igiepamientlyveelocted fromeR'*;
substituents selected fromthe group consistin

dgﬁ andaRyﬁkannmpen@gﬂb sglecteqd jl'z@ly@);he EEUB Cansiging o q’@y%en and
SR TN A

cycl oal g@yéctedrfg&ﬁm%;ryl and heterocycl yl; the term
heteroc cl% means a sat urat ed f% unsat ur
t t

R g8 dfaeed oI ave AP ER9T GPTCOTthe BETEP o) PTG g AR at ach
whi ch ope b%e?%vi@ u{deﬁ&xd% 1éEt&d ﬁ‘@rh%@é‘x’bﬁﬁ'@oﬁﬁitﬁfgtcﬁ’ ¢

from, I's an 1nteger fromoO :

NR , t heikyle satistituegl €i.galkes bydoxieithg ali@p(bdmlogen cyano halo Cis
atoms{vvhereln each R i s independently h

acyl ,  adlkgrys aminmplkyl tasRinA e, heter6 I, YIS byc bty or

(al kyl TRy RN, C6akiilbaryIned elbﬁrbysing
(car baﬁﬂﬂ‘#&i %hﬁgh P:E Oy,cm (al kyl acén n%%{ca onylcpih

and th eoﬂst&inatlya syhstifited bygneteithnge sghstibieats| 1@@9@@%“6’@?’@8‘“
by one, 160r three60 substituents independently

sel ect egoﬁlsRval ence permts fromthe group consisting

of p&d Jt¥heh mluﬁ'ence% depertdehiey addeed fror’ﬁ&hé)gronp comsisting of
cyano, cyano al kyl, hydroxy, hydroxyl alky amn

al kyl anhydroxy,(CX)s alkgpyOpato(Gypee @&uqrgn@ﬂlykmﬂuwom? X¥r
2 koxy: SN aE BRI am o) - al kyl one- QL= R
(WRET 8 Bt Scditreh@ds depénd3n®y Kaltcted from the group consisting of Ci4
alkyl, hydroxy, Ci4 alkoxy, halo, cyano, trifluoromethyl, trifluoromethoxy,
amino and alkylamino;
mis0,1,2,3,0r4;
nisOorl; and
pis0,1,2,30r4;0ra prodrug, isomer, mixture of isomers, or pharmaceutically-
acceptable salt thereof;

wherein

the term “aryl” means a monocyclic or bicyclic aromatic hydrocarbon
radical which is optionally substituted by one, two or three substituents selected
from the group consisting of C,_g alkyl, heteroalkyl, acyl, acylamino, amino,
alkylamino, C,.s alkylthio, alkylsulfinyl, alkylsulfonyl, -SO,NR’R” (where R’ and
R” are independently hydrogen or C,g alkyl), C.g alkoxy, halo C;.g alkoxy, Cis
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halo @ . al kyl, hydroxy, al koxy, am no or
al kylamno); and -S(O R (where nis an integer fromO

wa zo2p40azd R is hydrogen, Ci -8 al kyl, hal o G -BCEERW4/011545

C3.7 cycloal kyl, C3-7 cycl 6al kyl al kyl, am no,
al kyl am no, or hydrox al kyl, provi ded that Ris not
hyAKSeysaroRRYnCcasbamoyl, Bydroyy, @hemfcr@s pyanhemerceptoky |

e r
ARy dbly ARl 510 LR A BB o .
l rvdﬂepeﬁd,eaikbw €ed akylehald Iﬂimalﬂwb'@&laﬂ(ﬁ Qﬂ?ﬁh@Ch QQIkS’l aﬂﬁlo

2)Cr- %”fiﬂ %lﬁgaﬁw&b )Bit 5}3@%2’@2@@%31%&: %i?;l(cl 8 alkyl) O
atdaskeRBbnafc,! Jamqh eslgﬁﬁkdﬁyl cl gﬂkgﬁhnaygumgggbg_s altyl, Cis

carbon atom dro
c yedkydehlick ¢ salkylmdaﬁapylohdw musnﬁlteda)}mhklyl R and R are

'ng$p§;}g? ‘)}Ixf(s)tfer e b & ha,mo)é oa bgyélq(ggﬁlcgg%fas to 12 ring
Mh@d’in@héﬁn@at 1Ehst Sn@é&@fn@ﬁg Fmg %bﬂftﬁln’mgq%env@d/ 61 @fdek¥le  OF
C3.7 cycloal kyl d - alkyl when iIs 1 or 2, IS

alhejaroatergs yelegied ﬁgmklw 0 a@S?th@y@nmalﬂgyingchtt&nabmg C, with the

I k th
G20 el RLASYRBELAR s IR 1L B A he
anttatheydnt téthe heyédrgadrbsivp will b& ah zﬁMﬁﬂa@@hK%boﬁalmng at least
al kyl; the term™acyl” neans a_ radical where R

i OUF ;}laﬁewéqm adithe hetergary] Eipg |bsmg|@p|tlon@ly snb@t;teted dlylope, two,
altf@é!‘: or gﬁ? @ﬁ%sﬂhfé&ltﬁﬁ?%éhdﬁ?ﬂﬁ%leﬁt%w ,on]i {3? X! &rheteroalkyl acyl,

opt1 on y substitu
S uab;lmmm athinmy alkylahming, C; g”mhylt}ﬂo rmﬂie;ﬂsdlﬁlg;rl odlpyigilfehyl, -

h t || bstituted b
X0 KB il Bt s e inceimienly bidragsmror msraio
C A&t hdld C‘PE oy Cll. Lﬁ%ﬂ%@%gﬂ*l 9%{1?){1,?@%6!"&[9: H%10, mtro,

am no,; al kyl am no;
alcmﬂlas mefrcapyad, ,me-tlS(lbrNﬂldRy, éﬂx&kne!h@()aladylm,‘l gallleyl acylamino C;g

Mj‘yggﬂ iéyééﬂ‘%ggﬁﬁ aﬂﬁwa&%ﬁh‘%ﬂa@ 8 ﬂ%y &%ﬁ%ﬂ cyano

EY, G ARy, anﬁﬁblb %n@l amyﬂxmna@a g%myil qla@b é 2hH halo Cy
hydrox al kyl , koxy d 8 al hal 0 'd al koxy d" -8

alakgyil( e?ﬂﬂ’@ Gi-s slkaxw,arbonahcmal&yk alkylsylfonyd|Qoyladieilno d

al® ﬁycaryb?ﬁﬁl Hcé’ a%il@{ aﬂﬁ?/%lﬂ‘? %ﬂqgl(?l}_d%ﬁjﬁ?ﬁl >) Substituted

alpliydygul finyl i-8 aI kyl, and al kylthio CL al kyl ;61

the term “substituted alkyl” means an alkyl group having one, two or three
substituents selected from the group consisting of acyl, acylamino, hydroxy, C;.g
alkoxy, halo C,.3 alkoxy, cyano, amino, alkylamino, halo C,_g alkyl, halo, C, 4
alkoxycarbonyl, alkylsulfonyl, alkylsulfinyl, C;.g alkylthio, aryl, Cs.; cycloalkyl,
heteroaryl and heterocyclyl,

the term “heterocyclyl” means a saturated or unsaturated non-aromatic
cyclic radical of 3 to 8 ring atoms in which one or two ring atoms are heteroatoms
selected from O, S(O), (where n is an integer from 0 to 2), and NR”, the remaining
ring atoms being carbon atoms {wherein each R* is independently hydrogen, C,.g
alkyl, acyl, alkylsulfonyl, aminosulfonyl, (alkylamino)sulfonyl, carbamoyl,
(alkylamino)carbonyl, (carbamoyl) C, ¢ alkyl, or (alkylamino)carbonyl C;_g alkyl,
and the heterocyclyl ring being optionally substituted by one, two, or three
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the term"al kyl sul fonyl" nmeans a radical where Ris
al kyl, C3.7 cycloal kyl or C3.7 cycl oal kyl al kyl group;

wa bwspenm " al kyl sul finyl" nmeans a radi cal -S( QG@/Ertees/& 1545

R is alkyl, C3 7 cycl oal kyleo or C3 7 cycl oal kyI al kyI
OBy o S ARy R o comsisin o
h : d al or
hé?’é%)%%% Oy L e e s e and HE) € #‘*%91
whigrdsoxy, byilroxyleCecalleyl, dmme alkyl IIDJB(}@Q-I@(F@DR n\ghné Xis O or

( %B) ( T‘%roé" i %‘\}i g{%’g%Q sliehaly Gttt hudghy, . atkoxy,

OCathihb e@lceﬂkﬁmﬁmob nctelgemd}ﬂéﬁd CED)R e@qiereOR 'ﬂ@ﬁydrbg/&f @95 Byl
1-8 al kyl dr oxy, 1-8 al koxy, cyano,
al hada ¢ 1.5 alkavh X%qoxw Gy dkexye ammraa anamo) rand g%GO)QR (zvhere n

n | pB
org T tegel Mot D12, 680 R, 9,3 A ¢ L 5
1 ayetdaﬂdyé,t@yy;l qyc]oalkpl Ony hlkyll aiimdf Qbkyﬁﬂiﬂé d?tydroxyl Cy.g alkyl
ydroxyet hy The compound according to any one

TPV a) RYfncs hy@mg%when s § ar 2);
o | TS TS o g ey e
hyldrdoggen;agsinHavabdeiRdeptaced wnthdespbﬁtiiemﬁ lindepéndeatii selected from
o o S5 o A B 2L e e o
Meth 29)4¥ith SeAntEanding titat R BbikYGFARachment of the heteroalkyl radical
is through a carbon atom, wherein R is hydrogen, acyl, C,s alkyl, Cs7 cycloalkyl,
or C;5 cycloalkyl C, g alkyl; R® and R® are independently of each other hydrogen,
acyl, Cy.s alkyl, C3.7 cycloalkyl, or C;.; cycloalkyl Cyg alkyl; and when n is 0, R% is
hydrogen, C,.3 alkyl, Cs.7 cycloalkyl, or C3_7 cycloalkyl C, .5 alkyl, and when n is 1
or2, R%is Cg alkyl, Cs.7 cycloalkyl, Cs.; cycloalkyl C,_g alkyl, amino, acylamino,
or alkylamino;
the term “alkylamino” means a radical -NHR or -NRR where R is selected
from an C,. alkyl, C3.7 cycloalkyl or Cs.; cycloalkyl C,.g alkyl;
the term “acyl” means a radical -C(=O)R, where R is hydrogen, C;.g alkyl,
Cs4 cycloalkyl, Cs5 cycloalkyl Cy g alkyl, phenyl, or phenyl C;.g alkyl;
the term “optionally substituted phenyl” or “optionally substituted
pyrimidiny]l” mean a phenyl group or a pyrimidiny! group which is optionally
substituted by one, two or three substituents selected from the goup consisting of
Ci.salkyl, heteroalkyl, acyl, acylamino, amino, alkylamino, C,.g alkylthio,
alkylsulfinyl, alkylsulfonyl, -SO,NR’R” (where R’ and R” are independently
hydrogen or C, 3 alkyl), C;.galkoxy, halo C,_g alkoxy, C,.g alkoxycarbonyl,
hydroxy, halo, nitro, cyano, mercapto, acyl C;_g alkyl, acylamino C,.g alkyl,
hydroxyl Cygalkyl, C,.5 alkoxy Cgalkyl, halo C,galkoxy C;.galkyl, cyano C;.3
alkyl, amino C,_g alkyl, C,_g alkylamino C; g alkyl, halo C,.g alkyl, halo C, 3
alkyl(C,.g alkyl), C,.g alkoxycarbonyl C,_g alkyl, alkylsulfonyl C,.g alkyl,
alkylsulfinyl C,.s alkyl, and C,_g alkylthio C)_g alkyl;



R and R are selected from hydrogen, nethyl and ethyl;
nis; and pis 0 or . 5. The conpound according to

waeysosaed clains 1 to 4, whereinX is N andY i PQR/EPBIN4/011545
The conpound according to anhy oneof clains 1 to 4,

wher ei n bothx 7. The co und according to

any onelf &y Eﬁgﬁi‘ﬂ WY4, mGgns adadisal;- Q\)ZB% wherg R 15&%@ afieyl, Cs.9

. [ y oneof clainms 1
%Cl%?gQ%%OQW@ Qaﬂ@ %ﬁ) ﬁl\/ (IHa) H wherein R10

| s sel ethedent fakylsulfipyl” ntﬁahsagead;caty&(@t)R, whete ® sy alkyl, Cs.;

ompound according to any
8?“2‘%\. i"%‘ﬂ%"‘ikylﬂélagﬁ hETOBP; < | Fb (R) (IHb)
5 wher ei nthlémi ScastRnRsA eﬂeiﬂs@"%@hpké‘@(—d‘)ﬂmeﬁfhe&)&ﬁﬁ%d R’ are
and al koxy; and m i 10. Th onmpound

ac’é‘é?mnﬁeflti)bseéqcmdr&@h hyfoeen, 1615 Ay, subsiigied Cos alkyl, Csr
J}Jcmaﬂ{)ﬂ\l,kh&&tcha?i |y substituted by one, two or
th e

ree grou S ed fromthe group consisting of
hal o, aJkyI het er oal kyl , al koxy, nitro,
trifiuoromsthyl, a . alkylsulfonyl, and
optional |l y-substituted phenyl ;63 Qis CH; R2 is

o Nydr89€fie compound according to claim 1 wherein U, is selected from the group
consisting of (S), (T), (V’), and (W’),

10
R . R
N N H
A >N
HoO T

() ; (T

Q ol JL"/

(RR"),
V) : W) ;

wherein R’ and R” at each occurrence are, independently of each
15 other, hydrogm, C, alkyl, hydroxy, C,. alkoxy, halogen, cyano, halo C, s alkoxy,

amino or alkylamino, and a is an integer of 2 or 3.

3. The compound according to any one of claims 1 and 2, wherein Uy is T, and
R* is methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl.
20

4. The compound according to any one of claims 1 and 2, wherein:
Ar is optionally-substituted phenyl or optionally-substituted pyrimidinyl;
Qis CHy;

25 R? is hydrogen;
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R3 is hydrogen; R4 is nmethyl, ethyl, 1-nethylethyl,
i sopropyl, 1-hydroxyethyl or 2-hydroxyethyl; and RO is

waedosotmEeh from 1-4 al kyl, oxo (=0), hal ogen, aPdI/EP2004/011545

hydroxy. . The conpound acobrding to any one of clains
1and2 wherein Uis | Hc S wherein R10 i

Bl and Biare; mdepardontly %faqaélg eﬂler Gy EFRgEN nich aélﬂﬂo%ﬁfko’% &ith
e ound according to claim,
mhergkﬁg ﬁgaééé'ﬁgﬁé?e ydrogen; and R4 is nethyl
eRAYd selectat fioth eyl eth)ﬂppydww, metloxyt oxoy/EtO)y halor ard-cyano;
h gar%y ethyl. 13. The c&rrpoun qcordl ng to any one of

arroselectegifane hydrosens maty anflﬁthé' 'l d) NH wherein
RlO 5 %elected from al kyl, hal ogen, cyano, and
a koxy and i , 1, o . 14. The conpound according to

apyfs onel1of clainms 1 and 2, wherein Uis He ; ( (Ue)
wherein R 10 is selected from al kyl, hal ogen, cyano,

and al koxy; and js O, or 2 .64_15. The conpound,.

aéeor leﬂ?themaﬁWdo%?é@fd“Eﬂ ‘Qlaﬁﬁfn%\ﬂﬁé r’%hgfoe‘f’ GF%‘D%—IIS;N gnd Y
) ls(ékﬁb) wherei nR10 is selected from al kyl, hal ogen,
cyano, "and al koxy; and is 0, , o .

6. The compound according to any one of claims 1 to 4, wherein both X and Y |

are N.

7. The compound according to any one of claims 1 to 4, wherein X isN'R*Z

,and Y is CR™.

8. The compound according to any one of claims 1 and 2, wherein U is I11a;

R10 N
n N
N0
H

wherein R is selected from C;. alkyl, halogen, cyano, and C;4 alkoxy; and

mis0,1,o0r2.

9. The compound according to any one of claims 1 and 2, wherein:
UcisIb ;
(R™)

" N
\ (Ilib)
DO

wherein R is selected from Ci alkyl, halogen, cyano, and C, alkoxy; and

mis 0, 1,or2.

10.  The compound according to claim 9, wherein:

Ar is phenyl or pyrimidinyl optionally substituted by one, two or three groups
selected from the group consisting of halo, Ci.g alkyl, heteroalkyl, C;.g alkoxy,
nitro, trifluoromethyl, C,.s alkylsulfonyl, and optionally-substituted phenyl;
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16. The conpound accordi ngto any oneof clainmsl and2,
having Formula (la): (la) n wherein, Xis Nor NR9 Z
WO 200508018R or N, Z is a pharmaceutical ly acceppP@bER2004/011545
anion R2 and RB are hydrogégn; R is hyderogen or C
yl; ng and R23 are attached to any avail abl e
6%9 on1of the phenyl ring and are independently
sekég@ggm%59n1hydrogen al kyl, al koxy, hal ogen, cyano,
trifluoromethyl, trlfluoronethoxy, al kyl sul fonyl
adin@hwﬁnéﬂalkylan1no s 1, and U, Q P, R4 and R9

o L R L SRR eZﬂpae{maethyl

accorgigng to any one of clainms 16 and 17, wherein:
R22, and R23, and the phenyl ring to whi ch t hey are
atR zis selacted §om G dliylopem ity halogers aud Hydshkyr opheny! ;
65 R4 is nethyl, ethyl, 1-methylethyl, isopropyl,
- hydr oxyet hyol r 2-hydroxyethy|; and pis 0 or 1. 19.
THd . corfiuthppand aciondihg taamy aragiclanail mad 2, dherein Upis Ilc ;
which Uis selected fromthe group consistingof (R10
), (RLO)"I\ (R10), NRHMNH(MD) (R1OU

selies

wherein R is selected from C; 4 alkyl, halogen, cyano, and C,4 alkoxy; and

mis 0,1, or2.

12.  The compound according to claim 11, wherein:

R%and R® are hydrogen; and

R*is methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-
hydroxyethyl.
13. The compound according to any one of claims 1 and 2, wherein U, is I1Id ;

(R1('))m N
A\
@:Nf\ (ind)
H

wherein R is selected from C)4 alkyl, halogen, cyano, and C4 alkoxy; and

mis 0, 1, or 2.

14.  The compound according to any one of claims 1 and 2, wherein U, is Ille ;

®E> (lile)
N

4
4

O ’

10

(R

wherein R' is selected from Ci4 alkyl, halogen, cyano, and C, 4 alkoxy; and

mis 0,1, or2.
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-N\ ; and, wherein RO is selected from al kyl,
hal ogen, cyano, and al koxy; and is O, , o. 20. A

w@bmsoeaeut i cal conposition conprising a PCT/EP2004/011545

therapeutically-effective esrount of a conpound

according to any one of clains 1 to 19 or a salt

t hereof and a pharnmaceutical |l y-accept abl e exci pi ent.

245 A CARQNuRE QLAY YA of Bl Bhs ¢

salt thereo?}ﬁ{‘aor use |lﬂ§ égl I‘ca 0thraap§/ %@gﬁggr{%@@mﬁn
22. A use of a conpaelfy of Formula (1) according to

any one of clains 1 to r salt thereof for the
manuf acture of a medi ca cQ |)§| ngigyne or nore
conmpounds according to a ow clains 1 to 19 or a
salt t hereof for the treat ment a di sease treatable

{ SRR R 21 SR S e a7 s Beloeeh ety RHLCI oAk and

| r;,yggm |103r;gs herei n before described, particul arI y
with reference to the new conmpounds, i nternedi ates,
nmedi canents, uses and processes. ***

16.  The compound according to any one of claims 1 and 2, having Formula

(Ia):

R
R3 R4 //\Y/Q .
SOV O
U° n 9 23
Rz (R)p R

wherein,

XisNorN'R*®*Z;Yis CR®?or N;

Z is a pharmaceutically acceptable anion;

R? and R’ are hydrogen;

R™ is hyderogen or C, alkyl;

R, R®, and R* are attached to any available carbon atom of the phenyl ring and
are independently selected from hydrogen, C,4 alkyl, C,4 alkoxy, halogen,
cyano, trifluoromethyl, trifluoromethoxy, C;4alkylsulfonyl, amino, and
alkylamino;

nis 1, and

U, Q, P, R* and R’ are as defined in claim 1 or 2.
17.  The compound according to claim 16, wherein Q is CH,.
18.  The compound according to any one of claims 16 and 17, wherein:

R*, R?, and R, and the phenyl ring to which they are attached, form 4-
chlorophenyl or 3,4-dichlorophenyl;
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R*is methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl;
and

pisOorl.

19. The compound according to any one of claims 16, 17 and 18, in which U, is
selected from the group consisting of

(Rm)m

(Rto)m _ (Rw)m .
NT N4 N H
OO OO0 0+
N 0 S
H
R"™), (R"), (R,
N H 0]
O T - LY
y y \
(o]

wherein R'? is selected from C4 alkyl, halogen, cyano, and C;4 alkoxy; and

mis 0,1, o0r2.

20. A pharmaceutical composition comprising a therapeutically-effective
amount of a compound according to any one of claims 1 to 19 or a salt thereof and

a pharmaceutically-acceptable excipient.

21. A compound according to any oe of claims 1 to 19 or a salt thereof for use

in medical thrapy or diagnosis.

22. A use of a compound of Formula (I) according to any one of claims 1 to 19
or a salt thereof for the manufacture of a medicament comprising one or more
compounds according to any one of claims 1 to 19 or a salt thereof for the treatment

of a disease treatable by a CCR-3 receptor antagonist.
23.  The use according to claim 22, wherein the disease is asthma.

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

new compounds, intermediates, medicaments, uses and processes.
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