_ 6 0 CT 2005 f - | - BIPIPER D NYL-DERI VATI VES AND THEI R USE AS CHEMXKI NE
RECEPTORS | NHI Bl TORS The present invention relates to piperidine - § OCT 2005
derivatives, process for their production, their uses and pharmaceutical
conposi tions containing them Mre particularly, the present invention

provides a conpound of forrmula I | V\:her.Fl n X is a direct bond; -CH2-;
-CH2-CH2-: -CHR9-; -C(O -0-. r ; l_anal.l 0 and/ or
R11-su A/ 'RT T E- IS( ‘.dﬂ het er oar yl ;

opt i ondNHIBIEGBSand/ or R11-substituted heteroaryl N-oxide; or optionally RLO
and/or Rif-substituted naphthyl; R2 has one of the significances given for
R1; or is optionally R10 and/or Rl11-substituted fluorenyl; optionally

R10- substituted Cl-Ce al kyl; optionally R10-substituted C2-C8 al kenyl ;

opt i onaTThy pfEentmbentionuelatesa8-pigeridine dariviatives, pracessidr tiyeiRirodactiont theirt ed

adamantyl ; or., option R1 t - C8 cycl oal kenyl ; R3 has one of
t he si gﬁ?eﬁ E’E@'"GF?@WAYS?"’E&S““b @b%‘ﬁ% Iy R10 and/or Rll substituted
quoren)fJ| bst | tut 1- C6..al k tional | I'? bstituted C2-CB
2l keny| M ediedlany. Sepresan verdherouiseRR ofRunt el ol onal |y
R! O- subst I tuted adamantyl or optionally R10- substi tut ed C4-C8
cycl oal kenyl ; or R1/ V\/nerel nHA s -CH2-,_ - , -NR9-, -S-, -SO, SQ2- or
-0-, nis 0, 1 or 2, and the'ar tic rlFf!g are each, independently
optional Iy RLD substi tryt ed; ependent |y, has one of the
si gni ficances of Rs; or)ll Pl ‘
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wherein p

X is a direct bond; -CH,-; -CHz-CHz-; -CHRy~; -C(O)-; -O-~; -NH- or NRg,

R, is optionally Ry and/or Rys-substituted phenyl; optionally Rqs and/or Ryy-substituted
heteroaryl; optionally R and/or Rys-substituted heteroaryl N-oxide; or optionally Ry and/or
Ri1-substituted naphthyl;

Rz has one of the significances given for Ry; or is optionally R, and/or Ryy-substituted
fluorenyl; optionally Rso-substituted C,-Cg alkyl; optionally Rye-substituted C,-Cg alkenyt;
optionally Rqo-substituted C;-Cg cycloalkyl; optionally R,o-substituted adamantyl; or
optionally Rip-substituted C4-Cg cycloalkenyl;

Rs has one of the significances given for R;; or is optionally Ry and/or Ry;-substituted
fluorenyl; Rio-substituted Cy-Cs alkyl; optionally Ryo-substituted C,-C, alkenyl; optionally Ro-
substituted C5-Cs cycloalkyl; optionally Rig-substituted adamantyt; or optionally Ryo-
substituted C;-Cg cycloalkenyt;

or

| F;}«—- @[’b

I
wherein A is -CHz-, -NH-, -NRg-, -S-, -S0-, SO;- or -O-, n is 0, 1 or 2, and the aromatic rings
are each, independently optionally Rso-substituted;
each of R4, independently, has one of the significances of Rs; or is CN; OH; ORs; F; Cl; Br;

Lork



or I; -60CT106 r -2 each of R5, independently, is H, Cl1-C6 al kyl; Cl1-C6

hydr oxyal kyl ; C2-CB al koxyal kyl; Cl1-C6 hal ogenoal kyl ; phenyl; benzyl 0 2005
het eroaryl; each of R6, independently, has one of the si gnlflcances gl ven
for R4; each of R7, independently, has one of the significances given for
~135; R3is H Cl1-¢6 al kyl; C2-C6 al kenyl; C2-C6 al kynyl; phenyl; benzyl; CN;
CH2NH2; CH2NHR9; CH2NRIOR9; CH2NHC( O) Rg5 ~ CH2NRIOC( O) Rg; CH2NHC( O) NHR9;
CH2NRIC( O) NHR9i  CH2NRIC( O) NROR9i CH2NHC( O) OR9; CH2NROC( O OR9; CH2NHSO2R9;
CH2N( SO2R9) 2; or CH2NROSO2R9; each R9, independently, is Cl-C6 al kyl; C3-C9
cycl oal kyth oi®Rs, mepbhmlv isCE-CECaalkyingi-Ce birdroxyalkyliERCGy alkoXyetieth, @afGe ; or

CF3; Rip represents 1 t ubstituents independently selected from Cl C6
al kyl ; 8&' @%’ aiﬁy Fﬁ@%'?)ﬁll' E?" ? r9#MWbxyal kyl ; Cl- C6 hal ogenoal kyl ; C3-C6
cycl oal ket of (3, Srtieplligently; h@o@ofmcdugmﬁdaﬂayégw%&& al kynyl ; pheny! ;

het er oar yl ; heteroaryl N oxi ; CO\IHZ CO\IHR9

CO\leRgeaw idpRind w@mhakaﬁwg@é@'@m@" f%ébQRgl COOH COOR9|
CF3; CH

Nl 0 NS ECP R DR g ey DR alObw Bl ekl e R Bl
ngfOE?CWB%R@t WNHgmmbzaﬁlzNBs?(IO)Bé @MHGQENBB»@WNH!;WW& OC( CHS) 2) 2;
renver o G CHEREC IR I R FSEARe o Bt b

sel ect eGH;NBsS@RipNtly from N, O and S and Y is a direct bond; - O)
g(( g5)02_%aéh ﬁg,% czggepg?rﬁpﬁrgis q;hc Célﬁ{/l pbpmcyclbalkycf(ccée alg_inyl) Cz'Cs %nﬁ) phenyl

benzyl; heteroaryl; or CF;
Ry represents 1 to 4 substituents independently selected from C,-C; alkyi; C4-Cs
hydroxyalkyl; C,-Ce alkoxyalkyl; C4-Cs halogenoalkyl; Cs-Cs cycloalkyl; C2-Cs alkenyl; C3-Cg
cycloalkenyl; C»-Cg alkynyl; phenyl; heteroaryl; heteroaryl N-oxide ; F; ClI; Br; I; OH; ORg;
CONH,; CONHRy; CONRRy ;OC(O)Rs; OC(O)ORg; OC({O)NHR,; OC(O)NRgRg; OSO-Rs;
COOH; COORy; CF3; CHF;; CH:F; CN; NO,; NHz; NHRg; NRgRg; NHC(O)Ry; NRyC(O)Rg;
NHC{O)NHRs; NHC(O)NH,; NRyC(O)NHRg; NRyC(O)NRgRg; NHC(O)ORsy; NRsC(O)ORG;
NHSO,Ry; N(SO:Rg).; NRsSO:Rg; SRg; S{O)Rg; SO2Ry; Si(CHa)s and B(OC(CHa)z2)a;
Rs1 represents two adjacent substituents which form an annulated 4-7 membered
nonaromatic ring optionally containing up to two hetercatoms selected independently from
N, O and S; and
Y is a direct bond; -C(O)-; -C(O)CHy-; -S(0)-; -S(0,)-; -C(S)-; -CH.-; -C(-CH,-CHz-)-; -CH(Ry)-
or -C(Rs)e-,
in free form or in salt form.

Any alkyl, alkenyl or alkynyl may be linear or branched. Halogeno is F, Cl, Bror .

By heteroaryl is meant an aromatic ring system comprising mono-, bi- or tricyclic systems
which contains up to 4 heteroatoms independently selected from N, O and S, such as for
example furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazoiyl,

| isoxazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyt,
pyrazinyt, triazinyl, tetrazinyi, indolyl, benzothiophenyl, benzofuranyl, benzimidazolyl,
indazolyl, benzotriazolyl, benzothiazolyl, benzoxazolyl, quinolinyl, isoquinolinyl, phthalazinyl,
quinoxalinyl, quinazolinyl, cinnolinyl or naphthyridinyl.

, Preferred annulated 4-7membered non-aromatic ring as represented by Ry, is annulated 5
or 6 membered non aromatic ring optionally containing 1 or 2 oxygen and inciude e.g.



Any al kyl, al kenyl or al kynyl may be linear or branched. Halogeno is F, d,
Br or I. By heteroaryl is nmeant an aromatic ring system conprising r_r_?ﬁg 7005
bi- or tricyclic systens which contains up to 4 heteroatons indepen
selected fromN, O0.and S, such as for exanple fury[, thienyl, pyrrolyl,

i m dazolyl, pyrazolyl, thiazolyl, isothjazolyl, oxazolyl, isoxazolyl,
oxadi azolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl,
pyrimdinyl, pyrazinyl, triazinyl, tetrazinyl, indolyl, benzothiophenyi,
benzof ura benzi m dazol i ndazol yl, benzot ri azol yI benzot hi azol yl ,
benzoxaz@féﬂroqgli T@ﬁ"l':;@“z“éscﬂjﬁﬁh@ﬂ tm%pdlapﬁmmrm alpms. qui noxal i nyl ,

qui nazolinyl, cinnolinyl or naphthyridinyl. Preferred annul ated 4- 7rrenbered

non- ar ofhe Fempoyngis:nf terapia Lmay sdisbip freefony aimsaltioss, 69. additomeatisavithd non
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corrpounﬁbs thfcofnpnsnﬂ an bpumllpsulmtltuted amin groumooa hetereeydhc fexidne whlgh canidi ti on
salts no cid f or exanp hl oric acid,
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am no gegnterson the ;hereemepwgl when aspupbm;mmscsabsnmtedmhaqﬂeéem inveatiéreis thhen

t he compounds of for rhﬂve one or re asy m"net[j centers in the

mol ecul B URdgystogdas em mlﬂ?ﬂﬂg Yasious ppti W?*lqsu‘f’%' @s ’E”W@"ﬁt‘%ent i nvention
is to Bstersbom«a9dnd miRiiisarbief.t he various optlcal i sonmers, as well as
racemates, di ast ereoi soners and m xtures thereof. In the corrpounds of

f or nul ayline bBﬁanQﬂmdeBﬂmﬂé%hé IR gﬁ.ﬁcdwcsé afd Sidfdriel .Maﬁmhirwoﬂﬁ in any
. is optionally R1L

sub- conbi nat i on: substituted phenyl; optionally
R10- sub%lﬂywh'@]ﬂbi@@‘@ncbaryl or optionally r Rll-substituted phenyl, 2. R

is optionally R10- substltut ed phenyl; optionally R10-substituted heteroaryl
opt i onatlRy is optionally Ryg-substituted phenyl; 0pt|onally Rig-substituted heteroaryl; or optionally :
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Ris-substituted phenyl,

2. Ry is optionally Ryo-substituted phenyl; optionally Ryo-substituted heteroaryl; optionally
Rio-substituted heteroaryl N-oxide; or optionally Ryo-substituted naphthyl.

3. Rs is optionally Ryo-substituted phenyl; optionally Ryo-substituted heteroaryl; or optionally
Rio-substituted naphthyi.

4. Each of R4, Rs, Rs or Ry, independently, is H; Cy-Cg alkyl; or benzyl.

5. Rg is H; C4-Cg alkyl; or C-Cg alkenyt.

6. Ry is C4-Cg alkyl; C5-Cg cycloalkyl; C2-Cs alkenyl; Co-Cg alkynyl; phenyl; benzyl; heteroaryl;
or CF.

7. Ry represents 1 to 3 substituents independently selected from Cy-C; alkyl; C1-Cs
hydroxyatkyl; C2-Cg alkoxyalkyl; C+-Cg halogenoalkyl; Cs-Cs cycloalkyl; C,-Cg alkenyl; CG3-Cg
cycloalkenyl; C.-Cg alkynyl; phenyl; heteroaryl; heteroaryl N-oxide; F; Cl; Br; I; OH; ORy;-
CONH,; CONHRg; CONRgRy; OC{O)Rg; OC(O)ORy; OC(O)NHRy; OC(O)NRgRg; OSO.R,;

- COOH; COORy; CF3; CHF; CHoF; CN; NO2; NH; NHRg; NRgRo; NHC(O)Rg; NReC(O)Rs;
NHC(O)NHRg; NHC(O)NH,; NRsC(O)NHRg; NRsC(O)NRyRs; NHC(O)OR,; NRsC(O)OR,;
NHSO.Ry; N(SO2Rg)2; NRsSO.Rg; SRy, S(O)Rg; SO.R; and Si(CHa)s.

8. Ry represents ~O-CH,-O- attached on 2 adjacent carbon atoms.
9. Xis a direct bond or -CHy-.
' 10.YIs -C(O)-.



R10- substituted heteroaryl N-oxide; or optionally R10-substituted naphthyl.
3. R3is optionally R10-substituted phenyl; optionally R10-substituted
heteroaryl; or optionally R10-substituted naphthyl. 4. Each of R4, RBO{R0H
or R7, independently, is H Cl1-C8 alkyl; or benzyl. 5 Rgis H Cl1-C6

al kyl; or C2-C8 alkenyl. 6. RO is Cl1-C6 al kyl; C3-C6 cycloal kyl; C2-C8

al kenyl ; C2-C8 al kynyl; phenyl; benzyl;4bheteroaryl; or CF3. 7. R10
represents 1 to 3 substituents independently selected from Cl-C8 al kyl;
Cl-C6 hydroxyal kyl; C2-CO alkoxyalkyl Cl- Ce hal ogenoal kyl ; C3-C5

cycl oal k | C2-06 al kenyl ; cycl oal kenyl ; C2-CO al kynyl; phenyl
het er oar 9F e H’f&feé'ieéaﬁompq‘dﬂgﬁ PH@"“F"a ’CBW TRRY repr 93&1‘ 1'@%’*’3“ 239 %@9@%@4’"

&G;ngzrzo‘ﬁ%c%éﬁ%d gﬁ%%&%m@( @Htmu RNQ:%(Q@ NFIC('O) {53 Nm%c'm;ml

NHC( O) NIWNHRHI@QNM; @mFﬂl@fﬁztﬂ;Nﬁ@ 1, NHB(Q.CB)'B
NS0 AT B TR R R SNBSS M R oonfiy,

bond or NREBPO)ORH. Y is -C(O-. - 6 OCT 2095 4 In the preferred conpounds of
formula 1, R10 may represent 1-3 substituents selected from fromCl. alkyl;
phenyl ; Rds proferaply .C,Hey alkyle4/Cs dyatoallid phenylCbenzl; or hete@dryiOR®re p@kably
CONHR9; Fsg%\lﬂ_@? COON; COOR9; CF3i CHF2; CH2F; NH2; NHR9; NROR9; NHC( O R9;
NRIC( O 'O) NHR9; NHC( O) NH2; NRQC(O)NHRQi NR90(O)NR9R9 NHC(O)O?Q and

y ngﬁfat Zar 9 A gsen:lrgplgrritgr&;lgg g&f@%s&prege%l wi%Se) prepar tlon o k(\./orhpgu nd of fbrmtﬁnzyI
I which process comprises
a) forthe pfeparation of a compound of formula | wherein X is a direct bond, -CH.-,
-CH,-CH;- or -CHRs- and Y is -CO-, -C(O)CH_-, -S(0O)- or -S(03)-,

amidating a compound of formuta It d
R,
R,

\
/N ]!

v X

R
1 R,

wherein Ry and Rj to Rg are as indicated above and X' is a direct bond, -CHz-,
-CH,-CH;- or -CHR,-
with a compound of formula lli

Ra-Y'-A’ I
wherein R; is as defined above, Y’ is -CO-, -C(O)CH.-, -5(0O)- or -S(0,)- and A’ is a
leaving group, e.g. Cl or Br,

b) forthe preparation of a compound of formula | wherein X is a direct bond and Y is -CHg-,
submitting a cdmpound of formula 1l as defined above wherein X' is a direct bond, to a
reductive amination; or

c¢) for the preparation of a compound of formula | wherein X is CH,-, -CH»-CH;- or -CHR;-
and Y is -CO-, -C(O)CHz-, -§(0)- or -5(0)-,
reacting a compound of formula IV



The present invention also includes a process for the preparation of a
compound of formula | which process conprises a) for the preparatlorbrﬁﬁ il
conmpound of forrmula | wherein Xis a direct bond, -CH2-, -CH2-CH2
-CHR9- and Yis -CO, -C(OCH2-, -S(O- or -S(02)-, arridating a conpound of
formula Il R3\ - X wherein Rl and R3 t,0 R8 are as indicated above and X is
a direct bond, -CH2-, -CH2-CH2- or - with a conpound of fornula I1]
R2-Y' -A |1l wherein R2 is as defined above, Y is -CO, -C(OCH2-, -S(O)-
or -5(02)- and A" is a leaving group, e.g. d or Br, b) for the preparation
of a conpound of formula | wh direct bond and Y is -CH2-,
subm tting a conpound for I ned above wherein X is a direct
bond, to a reductive ampati the reparation of a conpound of
formula | wherein X is CHM= oReR,and Y iBV-CO, -C(O CH2-,
-S(O- or -5(02)-, reactih‘g a formula IV - 6 OCT 2005 -5 P a--k
RN-{ Nom( )4-Y-112 IV H

R, R Rs R;

wherein R; to Rs and Y’ are as defined above, with a compound of formula V
Ri—X"—Hal Vv

wherein R, is as defined above and X" is CH,- or -CHR,-;
and, where required, converting the resulting compound of formula | obtained in free form
into the desired salt form, or vice versa.

The reaction steps a), b) or c) may be performed in accordance with methods known in the
art or as disclosed in the Examples below. When R comprises a group which should not
participate in the reaction, this group may be protected in accordance with methods known
in the art.

Compounds of formula ll, used as starting material may be prepared as follows:

O ‘Rs }?3 T"
A
A NBoc HN s X N
3 R‘ D
R{ . ,
NH,  reductive amination ~NBoc amincaryiaion R, NBoc deprotechon
R ﬂxisadraclbond

akviation f X Is
other than a direct bond

THOIPY), depfOlGCthﬂ
ELAICN i R Is not H

BrMgR,

or reductive amination
it Rgis H

wherein X' and R, to Rs are as defined above and Hal is Cl, Br or I. In above formulae, Boc

H

is a protecting group which means tert.-butyloxycarbonyl. This protecting group may be
replaced in above reaction scheme by any amino protecting group, e.g. as disclosed in
“Protective Groups in Organic Synthesis” by T. W. Greene, J.Wiley & Sons NY, 2™ ed.,

. Chapter 7, 1991 and references therein, 8.g. benzyloxycarbonyl or 9-fluorenyimethoxy
carbonyl.



RA Rs R6 R7 wherein R2 to R8 and Y' are as defined above, with a conpound of
formula V R--X'--- Hal V wherein R is as defined above and X" is Qﬁﬁﬁtiﬁnﬁ
-CHR$-; and, where required, converting the resulting conmpound of formil
obtained in free form into the desired salt form or vice versa. The
reaction steps a), b) or c¢) may be performed in accordance with nethods
known in the art "or as disclosed in the Exanpl es bel ow. When As conprises a
group which should not participate in the reaction, this group may be
protected in accordance with nethods known in the art. Conpounds of fornul a

yin 1 oS bt Pt LB AT e g R8I e Bo plorai¥as Biong "y

reductive arriination or reductlve amnatlon if Rs is H deprotection tl
wherein X and R to R8 are as def; d above and Hal is d, Br or 1. In

above fornul ae a ect g N‘gmpy.ﬂ.w\,hl R
tert. - butyl nyI Th| rot embn,ng gr epl aced i n above
reaction sc by r . X as Mersctoesed—in
deprotection
amlnalionufR,lsH
AR BR BB RR
o R, 0 R,
Eo N H amidation Eo ~YR: eprotection
R, R, B, R, R,

R, B 8 R , By R R
R, F,‘s._.'m.'2 RS\ R,
0 —Y—R, - H —Y—R,
reductive amination
R, Ry Ry Ry R, R R, R,

&

wherein R; to Rg and Y are as defined above and Bn is benzyl.
Above reactions may be carried out in accordance with methods known in the art or as
disclosed hereafter.

Insofar as the production of the starting materials is not particularly described, the
compounds are known or may be prepared analogously to methods known in the art or as
described hereafter.

The following Examples are illustrative of the invention, without limitation. Following
abbreviations are used:

Bn = Benzyl
Boc = tert.-Butyloxycarbonyl
" DMF = Dimethylformamide
DMSO = Dimethylsufoxide
BINAP = 2,2"-Bis(diphenylphosphino)-1,1’-binaphthyi
THF = Tetrahydrofuran
TFA = Trifluoroacetic acid

"RT = Room temperature



"Protective Goups in Organic Synthesis" by T. W Geene, J.Wley & Sons NY,
2nd ed., Chapter 7, 1991 and references therein, e.g. benzyl oxycarbonyl or
9-fluorenyl met hoxy carbonyl. an noarlaftn RL |1 x is a dred bond R4 . 5[]{31 005
ailnAalion if X 1s other than a dn# bond - 6 O C T 2005 6 Conpounds of
formula IV, used as starting nmaterial, nmay be prepared as follows: rl~aa N
I, r~~Hi UINR, REt~{UCN, s M ol_4_.R4 Rs R~ R, BrMs am'nation if R1
s H deprotection deprotection IV wherein R2 to R8 and Y are as defi ned
above and Bn is benzyl. Above reactions may be carried out in accordance

wi th nethods known in the art or as disclosed hereafter.

Example 1: (2,6-Dimethyl-phenyl)}-{4-diphenylamino-4'-methyl-[1,4']bipiperidinyl-1'-yl)-
methanone

003

A mixture of (4'-Methyl-[1,4']bipiperidinyl-4-yl)-diphenyl-amine (0.25 g, 0.71 mmol), 2,6-
dimethylbenzoic acid (0.32 g, 2.13 mmol), 2-(1H-benzotriazole-1-yl}-1,1,3,3-
tetramethyluronium tetrafluoroborate (0.57 g, 1.5 mmol), EtN(i-Pr). (0.6 ml) and DMF (5 ml) .
is stirred for 16 h at 20°C. The mixture is diluted with t-buty! methylether (25 ml),' washed
with 2N NaOH (25 ml) and brine (25 ml) and dried with sodium sulfate. The solvent is
removed and the residue purified by chromatography (SiO;, t-butyl methylether/cyclohexane
1:4—1:0). The title compound is isolated as a colorless solid. MS/ESI 482 (M+H)";

'H NMR (400 MHz, DMSO) 8= 0.89 (3 H, s), 1.14-1.25 (3 H, m), 1.39 (1 H, m), 1.59 (1 H,

m), 1.75 (1 H, m), 1.83-1.95 (2 H, m), 2.01 (3 H, s),2.13 (3 H, ), 2.11-2.24 (2 H, m), 2.85 (2
H, m), 2.95 (1 H, m), 3.01 (1 H, m}), 3.35 (1 H, m), 3.70-3.83 (2 H, m), 6.77 (4 H, m), 6.92-
7.05(4H,m), 712 (1 H, m), 7.26 (4 H, m).

(4'-Methyl{1,4'bipiperidinyl-4-yl)-diphenyl-amine, used as starting material may be prepared
as follows:

a)A mixtﬁre of phenyl-piperidin-4-yl-amine (4.14 g; 15.0 mmol), iodobenzene (3.06 g; 15.0
mmol), Pd(OAc) (0.14 g; 0.63 mmol); BINAP (0.43 g; 0.69 mmol), t-BuOK (17.5 ml of 1M
solution in THF) in toluene (20 mi) is heated at 110°C for 5 h. The mixture is diluted with
ethyl acetate, extracted with sodium hydrogencarbonate and brine and dried with sodium
sulfate. The solvent is removed and the residue subjected to chromatography (SiO,, +-butyl

" methylether /cyclohexane 1:9-+1:1). 4-Diphenylamino-piperidine-1-carboxylic acid tert-butyl
ester is isolated as a yellow solid. MS/ESI 353 (M+H)*

b) A mixture of TFA (5 ml), methylene chloride (5 ml) water (0.25 ml) and 4-diphenylamino-
piperidine-1-carboxylic acid tert-butyl ester (1.5 g; 4.2 mmol) is stirred for 2 h at 20°C.
Sodium hydroxide (4N) is added and the mixture extracted with ethyl acetate. The organic



| nsof ar as the production of the starting materials is not particularly
descri bed, the conpounds are known or may be prepared anal ogously to T 9005
met hods known in the art or as described hereafter. The follow ng Exﬁﬁﬁlg@

are illustrative of the invention, without limtation. Follow ng
abbrevi ations are used: Bn Boo DM O BINAP THE TFA RT = Benzyl =
tert.-Butyl oxycarbonyl = Dinethylfornati de = Di nmet hyl suf oxi de =
2, 2' - Bi s(di phenyl phosphi no)-1,1' - bi napht hyi = Tetrahydrofuran =

Trifluoroacetic acid = Roomtenperature - 6 OCT 2005 7 Exanple 1:
(2, 6- D phbbdy is-chiedwith) sodium ispifete \dnaithe sekientremoyed. [DipHenybpipepdinideylaymind. ' - vl )

B S T A
¢) A suspension of diphenyl-piperidin-4-yl-amine (1.26 g, 5.00 mmol), 1-(tert-butyl
oxycarbonyi)-4-piperidone (1.00 g, 5.00 mmol), and titanium(lV) isopropoxide (1.42 g, 5.00
mmol) in 1,2-dichloroethane (25 ml) is stirred for 1 h at 80°C and then for 16 h at 20°C.
Diethylaluminum cyanide (10 ml 1M solution in toluene) is added and the mixture stirred for
additional 24 h. The solvent is removed and the crude material dissolved in tetrahydrofuran
(25 ml). Methylmagnesium bromide (8.7 ml 3M solution in ether) is added dropwise and the
mixture stirred for 3 h at 20°C. Ammonium chloride (10 % solution, 50 mi) and ethyl acetate
(50 ml) are added, the organic phase washed with ammonium chloride (10 % solution, 50
ml) and sodium hydrogencarbonate (10 % solution, 50 mi), dried with sodium sulfate and
the solvent removed. The residue is subjected to chromatography (SiO., ethyt
acetate/cyclohexane 1:9—1:1). 4-Diphenylamino-4'-methyi-[1,4']bipiperidinyl-1'-carboxylic
acid tert.-butyl ester is isolated as a colorless solid MS/ESI 450 (M+H)". '

d) A mixture of trifluoroacetic acid (2 ml) and water (0.1 ml) is added dropwise to a
solution of compound a) above (0.81 g, 1.80 mmol) in methylene chloride (5 ml) and the
mixture stirred for 3 h at 20°C. Sodium hydrogencarbonate (10% solution, 10 ml) and ethyl
acetate (20ml) are added and the organic phase dried with sodium sulfate. The solvent is
removed and the residue sublected to chromatography {RP-18, methanol/H;O 1:3—0:1).
The title compound is isolated as a colorless oil. MS/ESI 350 (M+H)"; 'H NMR (400 MHz,
CDC!3) 0=0.88 (3 H, s), 1.35 (4 H, m), 1.60 (4 H, m), 1.93 (2 H, m), 2.15 (2 H, m), 2.58 (2
H, m), 2.87 (2H, m), 2.96 (2 H, m), 3.76 (1 H, m), 6.78 (4 H, m), 6.94 (2 H, m), 7.22 (4 H,

m).

By following the procedure of Example 1 and using as starting material
(4-methyl-{1,4"]bipiperidinyl-4-yl)-diphenyl-amine, the compounds of formula X,

wherein R; has the significances as given in Table 1, may be prepared.



di et hyl benzoic acid (0.32 g, 2.13 mol ), 2-(1H benzotriazole-1-yl)-1,1, 3, 3-
tetranet hyl uronium tetrafl uoroborat (0.57 g, 1.5 mml), EtN(l-Pr)?_Eg@}g]gg
m) and DMF (5 m) is stirred for 16 h at 20C. The m xture is diluted wth
t-butyl nethylether (25 m), washed wth 2N NaOH (25 nml) and brine (25 rr1)
and dried with sodiumsulfate. The solyvgnt is renoved and the residue
purified by chromatography (Si 2, t-butVyl nethylether/cycl ohexane
1:4-+1:0). The title conpound is isolated as a colorless solid. M/ ESI 482
(MtH) +; "H NWR (400 MHz, DVMSO) 8= 0.89 (3 H, s), 1.14-1.25 (3 H m, 1.39

(1 H m, 1. 59 (1 H m, 1.75 (1 H, Taple1.83-1.95 (2 H, n) 2.01 (3 H 5s),
2. 13 (p—H—s); 2242t ——2 82—+ L:JD S0+l H,
M, 3.B5 (1 H Eﬁ?'“'? 70-3.83 (2 H m), 'B.77 (4 H I, §’E§}(%H€ A H 1),
7.12 (L H, n), 7.26 (4 H m (4'-I\/bth§-?1,4']bi p}l perldl ny 483

i -4-yi)-di phenyl -am ne, used| as starti terial Jmay be prepared as
follows: a) A mxture of phenyl-pi pe"rl - 4-yi ijne (4.14 g; 15.0 mmol )},

i odobehzene (’-2 06 o 15 0 n.rml\ Dri(('\An\’) /n 14 0 63 - nmpl ) BLNAP (d. 43
g; 0.6p mTD|) t -BUOK (17.5f m ofl IutlonlnTHF)ln S@Iuene(zo m )
is heafed at 110C for 5 h. The m Xtk gt luted with ethyl acetate,
extracfed w th sodi um hydrogencar bonat &“and brine Jand dried with sodi um
sul f at - T g0 and tIE TesTaue sybj ected t g omatogrgphy
(Si02,|t -butyl nethylether]/cyclohex 1:9-0: 1.

4- Di phenyl am no- pi peri di ne - -carboxyl@acid tartf-butyl ester is isol4ted

as a yellow solid. MS/ESI 353 (MrH)+ b) A m xture Jof TFA (5 m), nethylgne
chlorige (5 m) vter (0.25 yM) and 4~di phenyl am no- pi peri disde- 1- carboxylic
~acid tert-butyl ester (1.5 gf 4.2 mmolj~\s stirred for 2 h at 20C. Sodijum
hydroxj de (4N) is added and ffhe m xtur xtracted W th ethyl acetate. ThHe
Orgar" e is-drlorl \th onrll tmociil f ata and fha cnl\ent‘

renoved. Di phenyl6- pi peridi n-Y-yl -amn "s i sol at JE&E' :51 co|43Pr ess oil.
M5/ ESI| 253 (MtH) + '

; @
b

468

®©
2

9 £, 484

10 560
11 514
12 561
13 488




c) A suspension of diphenyl-piperidin-4-yl-amne (1.26 g, 5.00 mmol),
1-(tert-butyl oxycarbonyl)-4-piperidone (1.00 g, 5. 00 nmml), and T 7200
titanium(lV) isopropoxide (1.42 g, 5.00 nmol) in 1,2-dichl or oet hane QQE rﬂ?
is stirred for 1 h at 80C and then for 16 h at 20C. Di et hyl al um num cyani de
(10 M 1 Msolution in toluene) is addgg and the mxture stirred for
additional 24 h. The solvent is renovéd”and the crude material dissolved in
tetrahydrofuran (25 nml). Methyl nagnesiumbromde (8.7 mM 3Msolution in
ether) is added dropwi se and the mixture stirred for 3 h at 20C. _Anmoni um
chloride (10 % saoi4ution, 50 M) and ethylesacetate| (50 nml) &23 added, tHe
Ih

organi c phase washed with a ni um ch de (10 %jsolution, 50 nl) and

sodi um hydr ogencarbonate (10 % sol utio O m), dried with sodiumsulfagte
and the_salvent remved.. T resij rlmn is Qllh.l ected to chromt nnr;mh\/ (Ql Qi

ethyl | acetate/cy8l ohexane D 9--+1: IR Q 504"

4- Di phenyl am no- 4' - net hyl - 4 | bi pi nyI 1'-qarboxylic acid
tert.-putyl ester is |solat asaco rless solid Ms/ESI 450(|VHrH)+ d)| A
m Xt ur f o2 III\. agpwater—(o—t ) uucu dropwi se
to a kolution of conpound &) above ( g, 1.80 |mol) in T’rset hyl ene
chloride (5 m) and the mxture stasredtor 3 h gt 20C. Sodi um

hydrog ncar bonate (10% sol utlion, 10 MY and ethyl | acetate (20m ) are added

and thgorgani ¢ ghase dried W th sodiU [Tate. he sol venigggs T enoved and
t he repgi due subjected to chrjomat ogra - 18, mgt hanol /H20 1:3-*0:1). | The
title conpound is isolated gs a colo™N e85 oil. MS/|ESI 350 (M+H)+; ' H NWR
(400 cbcl3) ~=0.88 (3 H s), 1.35(4H mJ1.60 (4H m, 1.93 (12 H
: 5(2H rr)8258(2 H m, 2.8 (2 H m, {2.96 (2 H539), 3.76 (1 H,

8 (4 H, , 6.94 (2 H m, 7.22 H M. By follow ng the procqdure
of Ex rrple 1 and using as stlarting nat Cal .
(4" - hyI [1,4"]bipi perl d| nyI 4-yl)- d| phenyl - am rje, the conpoends of

f or mul g—>d—d—wherer-r—R2—has—he Stghttgcances—asgrven i E@g:c 1- frey be
pr eparfed. -GOCTZE% 8—m
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Example 41:  [4"-Methyl-1'-(2,4,6-trimethyl-benzenesulfonyl)-[1,4']bipiperidinyl-4-yl]-
diphenyl-amine

A mixture of (4'-methyl-[1,4']bipiperidinyl-4-yl)-diphenyl-amine (70 mg, 0.20 mmol) and
2,4,6-trimethyl-benzenesulfonyl chioride (65 mg, 0.30 mmol) and diisopropyl ethylamine
(0.50 ml} in methylene chloride (3 mi} is stirred for 4h at RT. The mixture is diluted with ethyl
acetate, extracted with sodium hydrogencarbonate (10 % solution) and dried with sodium
sulfate. The solvent is removed and the residue subjected to chromatography (SiO,, t-butyl
methylether/cyclohexane 1:9—1:0). The titie compound is isolated as a colorless solid.
MS/ES1 532 (M+H)* |

Example 42:  [1'-(2,6-Dimethyl-benzyl)-4'-methyl-[1,4']bipiperidinyl-4-yi]-diphenyl-

¥

SO

" A mixture of (4'-Methyl-[1,4']bipiperidinyl-4-yl)-diphenyl-amine (70 mg, 0.20 mmol) and 2,6~
dimethyl-benzaldehyde (34 mg, 0.25 mmol) and Na(OAc);BH (53 mg, 0.25 mmol) in 1,2-
dichloroethane (10 ml) is stirred at RT for 16 h. The mixture is diluted with ethyl acetate,
extracted with sodium hydrogencarbonate (10 % solution) and dried with sodium sulfate.

amine

The solvent is removed and the residue subjected to chromatography (SiO, tert-butyt



35493 36530 37528 38548 F - 6 OCT 2005 -12 39547 40519 Exanple 41:
[4"-Methyl-1'"-(2,4,6 trinethyl-benzenesul fonyl)-[1,4"]biplperldinyl-4 yl]-

di phenyl -am ne A A m xture of -6 0CT 2005
(4' -nmethyl-[1,4"]bipiperidinyl-4-A)-di phenyl-am ne (70 ng, 0.20 mmol) and
2,4,6-trinmethyl -benzenesul fonyl chloride (65 ng, 0.30 mml) and dii sopropyl
ethylamne (0.50,m) in methylene chlgpide (3 m) is stirred for 4h at RT.
The m xture is diluted with ethyl acetate, extracted with sodi um
hydrogencarbonate (10 % solution) and dried with sodium sulfate. The
solvent is removed and the residue subjected to chromatography (SiQ2,

t - butyl m%@t'?@ﬁé@ﬁwekbpoﬂ&ﬁnghqt'@ ‘F‘lmmund'l'ﬁé’olﬁ“!q as aspipvanriselig. | sol at ed

as a co E§? @}”.(zib M5/ ESI 532 (MtH) + Exanple 42: [1
'-(2,6- yl )4 -methyl -[1, 4" ] bi pi perl dinyl -4-yl]-di phenyl- am ne A

ol ) S%Mt o5 Dmeu ool tlentiahyhodt IEMbSrRIEY AR SBi (53
ng, 0.25 mml) in 1piethaherdd or oet hane (10 m) is stirred at RT for 16 h. The

m xture is diluted with ethyl acetate, extracted with sodium
hydr ogencar bonate (10 % solution) and dried with sodi um sul f ate.

Fo0%
A mixture of TFA salt of [1,4']bipiperidinyl-4-yl-diphenyl-amine (77 mg, 0.23 mmol), 2,6-
dimethylbenzoic acid (100 mg, 0.67 mmol), 2-(1H-benzotriazole-1-yl)-1,1,3,3- |
tetramethyluronium tetrafluoroborate (254 mg, 0.67 mmol), EtN(i-Pr); (2 ml) and DMF (3 ml)
is stirred for 5 h at RT. The mixture is diluted with tert-butyl methylether (10 ml), washed
with 2N NaOH and brine and dried with sodium sulfate. The solvent is removed and the
residue purified by chromatography (SiO,, #-butyl methylether/cyclohexane 1:1—ethyl
acetate—ethyl acetate/H,O 98:2). The title compound is isolated as a colorless solid.
MS/ESI 468 (M+H)"

[1,4] Bipiperidinyl-4-yl-dipherylamine, used as starting materials, may be prepared as
follows: '

a) A mixture of diphenyl-piperidin-4-yl-amine (1.06 g; 4.2 mmol), 4-oxo-piperidine-1-
carboxylic acid tert-butyl ester (1.0 g; 5.0 mmol), AcOH (0.62 g; 10.3 mmol) and
Na(OAc)aBH (1.0 g; 4.7 mmol) in 1,2-dichloroethane (15 ml) is stirred for 4h at 65°C. The
mixture is diluted with -butyl methylether, extracted with 1N NaOH and dried with sodium
sulfate. The solvent is removed and the residue subjected to chromatography (SiO,, #+butyl
methylether/éyclohexane 1:9—1:0). 4-Diphenylamino-{1,4'|bipiperidinyl-1'-carboxylic acid
tert-butyl ester is isolated as a colortess solid. MS/ESI 436 (M+H)*

| b) A mixture of 4-Diphenylamino-[1,4'lbipiperidinyl-1'-carboxylic acid tert-butyl ester (1.06 g;
2.4 mmol), TFA (2.5 mi), H.0 (0.25 ml} and methylene chloride (5 mli) is stirred at RT for 4 h.
The mixture is added dropwise to ether and the precipitate formed is filtered off. The TFA
salt of [1,4']bipiperidinyl-4-yi-diphenyl-amine is isolated as a colorless solid. MS/ESI 336
(M+H)*



The solvent is renoved and the residue subjected to chromatography (Si02,
tert-butyl - 6 OCT 2005 -13 net hyl et her/ nmet hanol 1:0--+10:1). The ti_ted ﬁ 17005
conpound is isolated as a colorless solid. MS/ESI 468 (M-H) + Exanpl %

(2, 6-D nmet hyl - phenyl ) - (4-di phenyl am no-[1, 4" ] bipiperidi nyi-Il"-yl)-

met hanone A m xture of TFA salt of [1,_4I'4]_bi pi peri di nyl - 4-yl - di phenyl - am ne
(77 myg, 0.23 nmmol ), 2,6- dinethyl benzoic acid (100 ng, 0.67 mol), 2-(1

H benzotriazole-1-yl)-1,1,3,3- tetranmethyluroniumtetrafluoroborate (254 ny,
0.67 mml), EtN(i-Pr)2 (2 mM) and DMV (3 mM) is stirred for 5 h at RT. The
m xtureg i) j r I : wi th 2N NaOH
and bri nﬂﬁgﬁd&*lﬂ#?&%&ﬁd@g&%ﬁqﬁwﬁ&ﬁ@ e énc#%%ﬂgh%‘g ﬁr‘%ﬁﬁ%‘gd and the

r esi due [bdihipipeddibyl-dyirdiphenybarmaineyth¢ SompoundstalfgimuleXhy| et her / cycl ohexane
1:1--+ethyl acetate-'ethyl acetate/H20 98:2). The title conpound is
isolated as a colorless solid. MS/ESI 468 (MtH) + [1, 41

Bi pi peri di nyl - 4-yl -di pheryl am nesed as starting materials, may be
prepared as follows: a) A m xtukefof —di phenyl gpi peridin-4-yl-anmne (1.06 g;
4.2 mol ), 4-oxo-piperidine-1- car X -4 tart-butyl ester (1.0 g; 5.0
mml ), AcOH (0.62 g; 10.3 nmol) An (OCAT)3BM (1.0 g; 4.7 mmol ) in

1, 2-dichloroethane (15 m) is st ed for 4h at 65C. The mxture is diluted
with t -butyl nmethylether, extracted with 1 N NaOH and dried with sodi um

sul fate. The solvent |Is renoved and the residue subjected to chromatography
(S o2, ‘ | O U JORPY N

4-Di phe#}?ggr:‘ly%pﬁfo%]oﬁﬂpﬁ Iﬁ‘%“&g?ﬂ%ﬁéﬁr oi;e:?f ﬁ%yggipéepz%rg?t -butyl ester is
isolated as a col orless solid. M5/ ESITab#62 (M-H) + b) A nixture of

4- Di pherytantn -rﬁi’?ﬁl]b; prpertdnyt—t"—garboxyHcactdtertihekyt—estet
° MSHESEh

(1.08 ¢; 2.4 TFA (2.5 m), H20'$0.25 m) dand net hy oridel(5
m) isjstirred at44RT for 4 h < 469 *
wet
45 Y 485
.
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Example 51:  {4-[(4-Bromo-phenyl)-phenyl-amino]-4'-methyl-[1,4'Iblpiperidinyl-1’-yi}-
(2,6-dimethyl-phenyl)}-methanone



The m xture is added dropwi se to ether and the precipitate fornmed is
filtered off. The TFA salt of [1,4']Dbipiperidinyl-4-yi-diphenyl-am Utfl%ﬁ
| sol ated as a colorless solid. MS/ESI 336 (MtH) + - 6 OCT 2005 -14"&5

foll owi ng the procedure of Exanple 2 above and using as starting nmaterials

- [1, 4" ] bi pi pendi nyl -4-yl -di phenyl -ami ne t he conpounds of fornula X2 wherein
R2 has one of the significances given'ﬂﬁ'TabIe 2, may be prepared Table 2
Exanpl eR2ZM5/ ESI 44469 V \ |/ 45 ~+=485 W\ /- 46xc470 47509 48486 49547
50525 Exanple 51:

{4-[ (4-Brono- phenyl ) - phenyl - an®po] -4' -nmethyl -[ 1, 4" ] bl pl perl di nyhl ' -yl).
(2, 6-di net hyl - phenyi ) - met hanoneb

3OOH

A mixture of [4-(4-bromo-phenylamino)-4'-methyl-[1,4']bipiperidinyl-1'-yl]-(2,6-dimethyl-
phenyl)-methanone (97 mg; 0.20 mmol}, iodobenzene (41 mg; 0.20 mmol), Pd (OAc). (1.9
myg; 0.008 mmol), BINAP (5.7 mg; 0.009 mmol) and +BuOK (0.23 ml of 1 M solution on
THF) in toluene (3 ml) is heated at 110°C for 16h. The mixture is diluted with ethyl acetate
and filtered. The resulting solution is extracted with 2N NaOH and brine and dried with
sodium sulfate. The solvent is removed and the residue subjected to chromatography (first
Si0,, t-butyl methylether/cyclohexane 1:4—1:0 and subsequently RP-18, methanol/H,0
7:3). The title compound is isolated as a colorless solid. MS/ESI 560 (M+H).

[4-{4-bromo-pherylamino)-4'-methyl-{1,4] bipiperidinyl-1’yl]-2,6-dimethyiphenyl)}-methanone,
used as starting material, may be prepared as follows:

a) 8-(1-Benzyl-4-methyl-piperidin-4-yl)-1,4-dioxa-8-aza-spiro[4.5]decane is prepared from
1,4-dioxa-8-aza-spiro[4.5]decane and 1-benzyi-piperidin-4-one following a procedure as
described in example 1c). MS/ESI 331 (M+H)".

b) A mixture of 8-(1-benzyl-4-methyl-piperidin-4-yl}-1,4-dioxa-8-aza-spiro[4.5)decane {2.0 g,
6.1 mmol) and Pd(OR). (20%) on charcoal (1 g) in methanol (30 mi) is hydrogenated for 16h
at RT. The catalyst is filtered off and the solvent removed. Crude 8-(4-methyl-piperidin-4-yl)-
1,4-dioxa-8-aza-spiro[4.5]decane is isolated as a yellow oil. MS/ESI 241 (M+H)".

¢) (2,6-Dimethyi-phenyl)-[4-(1,4-dioxa-8-aza-spiro[4.5)dec-8-yl)-4-methyl-piperidin-1-yl}-
methanone is obtained from crude 8-(4-methyl-piperidin-4-yl)-1,4-dioxa-8-aza-
spiro[4.5])decane and 2,6-dimethyl-benzoic acid by following a procedure as described in
example 1. MS/ESI 373 (M+H)".

| d) A solution of (2,6-dimethyl-phenyl)-{4-(1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4-methyl-
piperidin-1-yl]-methanone {915 mg; 2.46 mmol) in dioxan (30 mi) and HCI (6N; 30ml) is
stirred for 4h at 50°C. The mixture is diluted with ethyl acetate {50 ml), extracted with 2N
NaOH and brine and dried with sodium sulfate. Removal of the solvent affords 1'-(2,6-
dimethyl-benzoyl)-4'-methyl-[1,4'Ibipiperidinyl-4-one is isolated as a colorless soiid. MS/ESI
' 329 (MsH)".



A m xture of [4-(4-Dbrono-phenylam no)-4'-nethyl-[1,4']bipiperidiny

-1 -yl]-(2, 6-di net hyl - phenyl)-nethanone (97 ng; 0.20 nmol), | odoberszgﬁg ;
(41 nmg; 0.20 mol) , Pd (QCAc)2 (1.9 ny; 0.008 mmol ), BINAP (5.7 ny; H]B
mml) and t-BuOK (0.23 m of 1 Msolution on THF) in toluene (3 m) is
heated at 110C for 16h. The mixture Is diluted with ethyl acetate and
filtered. The resulting solution is ext¥act ed with 2N NaOH and brine and
dried with sodiumsulfate. The solvent is renoved and the residue subjected
to chromatography (first Si02, t-butyl nethylether/cycl ohexane 1:4-0:0 and
subsequenAlnyixiois 361’ (meedlhmpﬂjubaﬁ}oyb Smethyl41,4ibipiperdinjiorione (49.3 Ayt al1ed as a

colorless solid. MS/ESI. 560 - pheryl am nao)-4' - et hyl -

bi pi per PGl H-OEAnSBYBTNe 4GB, RS Db AR AEG (19,86 020 emal andy

mat er i aNaBFROAER (:BE ﬁ‘@abﬂ%s&ﬁmbl)hﬂ (UﬁzCI)Q 4 ml) is stlrred for 16h at RT. The mixture is
ridin-4-y oxa- 8-aza- spiro[4.5]decane is

8- (1-Benzyl - 4- et e
pr epar eallurte@ with ftmﬁ/ apeiﬁgra gxtiggled mlthcﬁthsPh'ea!w oAy qnqsiéwﬂwoqwrpéwhfaien
( Nﬁﬂ)ef ?bé QB i§ r&ﬁ&?&ﬂéﬂ@th@%sﬂ% SUbjB&Ed 1 chrorERbgiaghy (rP-¥E8 ESI 331

A m Xture of
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removed. Crude 8- (4 met hyI p| peri di n-4- yI) 1, 4-di oxa- 8-aza-spiro[ 4. 5] decane

AL R RPN L T P S,
idin-1-yl]- net hanomes pRERyI-hitthanorée

[

8- (4- net hyl - pi perdi n-4-yl) - 4 di oxa- 8-aza- spiro[4.5]decane and

2, 6-di et hyl - benzoic acid by foll ow ng a procedure as described in exanple
1. MS/ESI 373 (MtH) +. d) A soluiion of .
(2,6-dinethyl-phenyl)-[4-(1,4-d|

pi peri din-1-yl]-nethanone (915 rny

30m ) Is stirred for 4h at ‘
(50 m), extracted with 2N §
Renoval of the solvent affords
di et hyl - benzoyl )-4'-nethyl -1, 4 ]blplperldlnyl 4-one is isolated as a
colorless solid. MS/ ESI

A mixture of {4-[(4-bromo-phenyl)-phenyl-amino]-4"-methyl{1,4'|bipiperidinyl-1'-yl}-(2,6-

dimethyl-phenyl)-methanone (97 mg; 0.20 mmol), bromomethyl-benzene (376 mg, 2.2
mmol) and K,CO; (138 mg; 1.0 mmol) in DMF (3 ml) is stirred at 100°C for 16h. The mixture
is diluted with ethyl acetate, extracted with 2N NaOH and brine and dried with sodium
sulfate. The solvent is removed and the residue subjected to chromatography (first SiO;, t-
butyl methylether and subsequently RP-18, methanol/H,O 8:2). The title compound is
isolated as a colorless solid. MS/ESI 674 (M+H)".

Example 53: [4-(Benzyl-phenyl-amino)-4'-methyl-[1,4']bipiperidinyl-1’-yl]{(2,6-
dimethyl-phenyl}-methanone

it is prepared from (2,6-dimethyl-phenyl)-(4'-methyl-4-phenylamino-[1,4]bipiperidinyl-1'-yl)-

methanone and benzyl bromide following a similar procedure as described in example 52.
MS/ESI 496 (M+H)". The starting material may be prepared from 1'-(2,6-dimethyl-benzoyl)-



329 (M+tH). - 6 OCT 2005 -16 e) A m xture of
1'-(2, 6-di net hyl -benzoyl )-4"-nmethyl-[1, 4']bi pi peridinyl-4-one (49.3 ;I 2005
0.15 mmol), 4-brono-phenylam ne (29 ng, 0.165 nmol), acetic acid (18[{]&5,
0.30 mml) and NaBH(OAc)3 (35 ng; 0.165 mml) in (CH2CI)2 (4 m) is stirred
- for 16h at AT. The mxture is diluted with ethyl acetate, extracted with 2N
NaCH and brine and dried with sodi um sdff-ate. The solvent is renoved and
t he resi due subjected to chromatography (RP-18, nethanol/1-120 8:2--X1:0).
[ 4- (4- brono-pheryl am no)-4'-nethyl-[1,4] bipiperidinyl-1'yl]-2,6-
((j:vﬁ; hy hpdnewg-m;mtmmmu : l-i4§br19$ ?Z aﬂbdrir@a ﬁinﬂl@ll' ?fdc_édﬁr}e%}l deicrit?lﬁf inYxadiple

+. a : - [.Benzyl - (4- br onmo- phenyl } am no] - 4' - met hyl -
[1,4'] bﬁm%f§$ﬁ'§zﬁﬁé\ﬁtl§,)|.}_ (2, 6-di net hyl - phenyl ) - met hanone A m xture of
{4-[ (4-branp- phenyl) - henzl-am’ noge-4'-rreth l;{iﬁf . ,
1, 4" ] bi BYpelowingie-pProceduré obExamp r%*t#ﬂﬂ"ﬂyf)/ﬁ\é’ na the@pRIpraty Yartikg: 0. 20
Mol ), Mt dorRUA8S 8t forffla®,; 2-2 mmol) and K2COB (138 ng; 1.0 mol)
in DM (3 m) 1s stirred at 100C for 16h. The mixture is diluted with ethyl
acetate, extracted with 2N and brine and dried with sodium sulfate.
The solvent is renoved and t regJdue~subjeect ed to chromat ography (first
Si2i t- butyl methylether and r-“s& - 18,, net hanol /1-120 8:2). The
title conpound is isolated a¢ a colorle id. / ESI 574 (M+H) +. Exanpl e
53: [4-(Benzyl - phenyl -anino)-4' -nmethyl-[ 1] bi pl perldinyl-11-yl]-(2,6- d

(5T WRBRAY XCRIRA G Gnititarcs B TRACAG I PBlo 3 pelow, may be prepared. | .

nmet hanone and benzyl brom de foll ow imlar procedure as described in
exanple 52. MS/ESI 496 (MtH)+. The starting material nmay be prepared from
1" - (2, p-di met higkadplezoyl ) - 6 O C T 2a08,-17 MS/ESI (M+H)*
54 ; 517.
_?:j\
55 ; 497
\—/

Example 56:  (2,4-Dimethyl-pyridin-3-yi)-{4’-methyi-4-[phenyl-(4-trifluoromethyl-
phenyl)-amino]-[1,4']bipiperidinyl-1’-yl}-methanone

Jooy,

It is prepared from 4-(4-trifluoromethyi-phenylamino)-piperidine-1-carboxylic acid tert-butyl
ester by using a procedure as described in example 1. MS/ESI 551 {(M+H)". The starting
 material is prepared from 4-trifluoromethyl-phenylamine and 4-oxo-piperidine-1-carboxylic
acid tert-butyl ester following a procedure as described in example 51e). MS/ES| 345

(M+H)".

Example 57: [4-(Biphenyl-4-yl-phenyl-amino)-4'-methyi-[1,4']bipiperidinyl-1'-yl}-(2,6-
' dimethyl-phenyl)-methanone



4' -methyl -[1,4" ) bi pi peridinyl-4-one , by following a simlar procedure as
described in exanple 51 e). MS/ESI 406 (MrH) +. By follow ng the procgdgqegy
of Exanple 53 above and using the appropriate starting nmaterials the
conpounds of fornmula X3 1Q R xi wherein -X-Rl has the significances as

i ndicated in Table 3 below, nmay be prepared. Table 3 Exarrpl e- X- RLM5/ ESI
(MrH) + 54~ -517x 55497 Exanpl e 56: (2-48Bi net hyhpyr! di n-3-yl)

-{4' -nmet hyl - 4-[ phenyl - (4 trifluoroneth - phenyl)-a

mnol-[1,4" ]biplperldinyl-I"-yl}-nmethanone It is prepared from
4-(4-trifluoromethyl -phenyl am n pi peridine-I-carboxylic acid tert-butyl
ester by using a procedure as @rl bed in exanple 1. MS/ESI 551 (MtH)+. The
starting material is prepared

[ [ [ T rrl@w Tet hyl - phenyl am ne and
4- oxo- pi peri dine-|-carboxylic acj - est/er follow ng a procedure

as described in exanple 51 e). ESI 345 (M Exampl e 57:
[ 4- (Bi phenyhMyi - phenyl - am no) - 4 thyl-[1,4" ]bMperidinyl-1'-yi]-(2,6
di et hyl - phenyl ) - met hanone - OCT 2005 -18 It is prepared from

4- phenyl am no- pi peridine-1-c¢ xylic acid tart-butyl ester and 4-brono-
bi phenyl by using a procedure as described in exanple 1. MS/ESI 558 (M+H) +.
Exanpl e 58:

t4-104-fro prepar BReNo 4—pmenwamalr% Blp]enlhné% A8 xyp $hd' tgx-bhlyll adtef and 2 Bromo-

biphenyl by using a procedure as described in example 1. MS/ESI 558 (M+H)".

Example 58:  {4-[(4-Bromo-phenyl)-phenyl-amino]-[1,4']bipiperidinyl-1'-yi}-(4,6-
dimethyl-pyrimidin-5-yl)-methanone

Br,

Foog

It is prepared from [1,4']bipiperidinyl-4-yl-(4-bromo-phenyl)-phenyl-amine and 4,6-dimethyl-
pyrimidine-5-carboxylic acid by following a procedure as described in example 1. MS/ESI
548 (M+H)".

[1,4'bipiperidinyl-4-yl-(4-bromo-phenyl)-phenyl-amine used as starting materials may be
prepared as follows:

a) 4-(4-Bromo-phenylamino)-piperidine-1-carboxylic acid tert-butyl ester is prepared from 4-
bromo-phenylamine and 4-oxo-piperidine-1-carboxylic acid tert-butyl ester as described in
example 51e). MS/ESI 355 (M+H)".

b) 4-[(4-Bromo-phenyl)-phenyl-amiho]-piperidine-1 -carboxylic acid tert-butyl ester is
prepared from 4-(4-bromo-phenytamino)-piperidine-1-carboxylic acid tert-butyl ester and
iodo-benzene as described in example 51. MS/ESI 431 (M+H)".

c) (4-Bromo-phenyl)-phenyl-piperidin-4-yl-amine is prepared from 4-[(4-bromo-phenyl)-
phenyl-amino]-piperidine-1-carboxylic acid tert-butyl ester as described in example 1b).
» MS/ESI 331 (M+H)". '



di met hyl - pyri m di n-55-yi )-nmethanone F It is prepared from
[1, 4] bipi peridinyl -4-yl-(4-brono-phenyl) -phenyl -am ne and 4, 6-di met_hglﬂm 2005
pyri m di ne-5-carboxylic acid by followi ng a procedure as described in
exanple 1. MS/ESI 548 (MtH) +.
[ 1, 4" ] bi pi peridinyl -4-yl -(4-brono- phenyl ) -phenyl -am ne used as starting

materials may be prepared as follows:” &)
4- ( 4- Br ono- phenyl am no) - pi peri di ne-1-carboxylic acid tert-butyl ester is
prepared from 4- brono-phenyl am ne and 4-oxo- pi peri di ne-1-carboxylic acid
t er t - butdyl4-jes Brimapheiggiephdagtamino]-E4tpiserdiny -cdybokyhit adhfteft¥ulil bstebis
4-[ (4- Brom)-ghg_né{)() -tghenyl - an'hng%éﬁi perj di_%s-l -carboxylic acid tert-butyl
ester i Preppred fpadrbromozphenylsp PREdInAry pingiand 4-exgmRiperidineoxy| i ¢ aci d
t er t - butogtbdxGhcCacid t-bitPikstdIIRZRIReIBSd MaS@Rpheisd) MSRSIS & di-H)VS/ ESI 431
(MtH) +. c¢) (4-Brono-phenyl)-phenyl -piperidin-4 yl'-amne |Is prepared from
4-1(4- br, e EH ] ] \-BRénVIL i ' ' t-butyl
cster o HERpRadinyRE A orafit RRont) DREE R s ERaRe ol RErbRbl 0 T
d) 4-[ ( #henyhphemi-aminclbhdibipipandingi1-carbexylisi arichteriaityl\ester asgtespibad inc aci d
tert- bute&hwgfset ). MﬁIEQrﬁQa(Dﬁﬁil)f rom

pheny

(4- br ono- - phenyl - pi‘per "di n-4-yl - ani ne and 4- oxo- pi peri di ne-1-

car boxylg i - : i i 4 NELESI 514
(e o e el oo e (34 BEfecein O Tt g b o2

pr epar ecofmpoomds $f(forrbulang-

phenyl) - phenyl -am no]-[ 1, 4" ] bi pi peridinyl-I"'-carboxylic acid tert-butyl

ester as described in exanple 1 b). MS/ESI 414 (M+tH)+. By using a procedure
as di scl osed above and the corr%’zio?ndi ng starting materials, the conpounds

of fornmula X4
o "

wherein R; is as defined in Table 4 below, may be prepared.

Table 4
Example Rz MS/ESI (M+H)"
59 <y 546
Ry
60 ~ A 587
61 < 603
= | \—[
or
62 O ) 563
o
63 ~ N 564
RC Y Y/ "
64 2 ;": 548




x4 wherein R2 is as defined in Table 4 below, may be prepared. Table 4
Exanpl eR2M5/ ESI  (M+H) + 590f 546 HNC \ 60a 587 a 61a603 0 62CH, 563 H,_Cﬁﬂm 2005
63564 64548 - 6 O C T 2005 -20 65625 66H C641 Exanple 67:

(2, 6-D nmet hyl - phenyl ) -[4-(phenyl -pyrl di n-3-yl -am no) -

[1,4" ] bl piperidinyl-1'"-yl]-nethanone It is prepared from

4- phenyl am no- pi peri di ne- 1- car boxyl i c-&@i-d tert-butyl

ester and 3-brono-

pyridine by using a procedure as described in exanple 58 and 58b) to e).

MS/ ESI 469

65

625

66

641

Example 67:  (2,6-Dimethyl-phenyl)-[4-(phenyl-pyridin-3-yl-amino)-
[1,4']blpiperidinyl-1'-yl}-methanone

getel?

It is prepared from 4-phenylamino-piperidine-1-carboxylic acid tert-butyl ester and 3-bromo-
pyridine by using a procedure as described in example 58 and 58b) to e). MS/ESI 469

(M+H)",

By following a procedure as disclosed above, the compounds of formula X5

O
dw X

wherein R; is as given in Table 5 below, may be prepared.

Table 5
Example R MS/ES| (M+H)"
68 : :". 471
69 - 510




(MtH) +. By followi ng a procedure as disclosed above, the conpounds of

formula X5 X5 wherein R2 is as given in Table 5 bel ow, may be prepared.

Tabl e 5 Exanpl eR2M5/ ESI (M+H) + 68471 69510 -- 6 OCT 2005 -21 70Gh26 2agBr1 2008

71486 72H,487 "/ _O Exanmple 73: (4,6-D nethyl-pyrimdin-5

yl)-[4" -nmethyl -4-(phenyl -pyridin-3 yl-amno)-

[1,4" ] blplperldinyl-1'"-yl]-nmethanone | It is prepared from

phenyl - pi peri di n-4-yl - pyri di n- 3-yl -anirfd and 4- phenyl am no- pi peri di ne-1 -

carboxylic acid tert-butyl ester using a procedure as described in exanple

1, 1 c¢c) and 1 d). MS/ESI 485 (MrH)+. By follow ng the procedure as

discloded i n exangje 73, theJ‘corrpounds;.%j«fornul a X6 1 Q whersaen R2 has tjhe
\ ¢

signifilcances as Indicated in Table g be preppred.

Al - ) 486
e

72 .. 487

Example 73:  (4,6-Dimethyl-pyrimidin-5-yl)-[4"-methyl-4-{phenyl-pyridin-3-yl-amino)-
[1,4"]bipiperidinyl-1’-yl]-methanone

Q 0
\_/ i=\)'

Itis prepared from phenyl-piperidin-4-yl-pyridin-3-yl-amine and 4-phenylamino-piperidine-1-
carboxylic acid tert-butyl ester using a procedure as described in example 1, 1c) and 1d).
MS/ES! 485 (M+H)".

By following the procedure as disclosed in example 73, the compounds of formuia Xe
| Y ;
| OO0
N7/

wherein R; has the significances as indicated in Table 6, may be prepared.

Table 6
Example R2 MS/ESI (M+H)*

74 -~ 8 500
s




Tabl e 6 Exanple R2MS/ESI (MtH)+ 74Soo - 6 O CT 2005 0 -22 75540 a ~ . 76\
{4-[(4-BronD-phenyi)-phenyl-anino]-4'-nethyl-[1,4']bipiperldinyI-l'-yﬁ -
(4,6-dinethyl-pyrimdin-5-yil)-rrethanone F It is prepared from
~ 4- brono- phenyl ) - phenyl - pi peri di n- 4-yi - Eine and 4-phenyl am no-

pi peridi ne-1-carboxylic acid tert-butyF<“éster using a procedure as descri bed
in exanple 1, 1 c¢) and 1 d). MS/ES1562 (M+H)+. Exanpl e 78:

{4-[4-Brono-phenyl)-phenyl -am no]-4'-nethyl-T1 4" ]1bipiperldinyl-i -yl)-
(2,4-d| methyl -1 ¥8xy-pyridinf3-yl)-nmethanene It iq prepared5d0om

(4- brofro- phenyl ) - phenyl - pi pefi di n-4-y| 1 ne and 4- phenyl am no-

pi peri fi ne-1-carboxylic tert|-butyl esteg using a|procedure as described in
examplp 1, 1 ¢c) and 1 d). MS/ESI 577 (MH) + Exangle 79:

[4' ( Be |ZG{ .1, 3] tHoxet—=5 y: be |Z'y'1I aftt nu\_ A et hy: [ : —4 ] B ulbg'efi ¢h ny}. ' -
yl ]-(2] 6-di net hyl"~phenyl ) - nef hanone -~ CT 2005 |- 23

Example 77:  {4-[(4-Bromo-phenyl)}-phenyl-amino}-4'-methyl-[1,4'bipiperidinyl-1'-yl}-
(4,6-dimethyl-pyrimidin-5-yl)-methanone

it is‘prepared from 4-bromo-phenyl)-phenyl-piperidin-4-yl-amine and 4-phenylamino-
piperidine-1-carboxylic acid tert-butyl ester using a procedure as described in example 1,
1c) and 1d). MS/ESI 562 (M+H)".

Example 78:  {4-[4-Bromo-phenyl)-phenyl-amino]-4’-methyl-[1,4’bipiperidinyl-1’-yl}-
(2,4-dimethyl-1-oxy-pyridin-3-yl}-methanone

Br,

Joog

- ltis prepared from (4-bromo-phenyl)-phenyl-piperidin-4-yl-amine and 4-phenylamino-
piperidine-1-carboxylic tert.-butyl ester using a procedure as described in example 1, 1c¢)
and 1d). MS/ESI 577 (M+H)"

Example 79:  [4-(Benzo[1,3]dioxol-5-yl-benzyl-amino)-4'-methyl-[1,4'Ibipiperidinyl-1°-
yil<{(2,6-dimethyl-phenyl)}-methanone



It is prepared from

'-(2,6-di met hyl -benzoyl )-4"-nmethyl-[1, 4" ] bi pi peridinyl-4-one and :
benzo[ 1, 3] di oxol -5-ylam ne by follow ng a procedure as described in ‘e&g%?@%
51 and 52. WMS/ESI 540 (MtH). Exanple 80:
{4-[1, 3- Benzodi oxai - 5-yl - (2- et hyl - t hi azol - 4-yl net hyl ) -ami no] -4 ' -
met hyl -i, 4' - bl pi perl dinyl-1' -yl }- (2, 6-&3met hyl - phenyl ) - met hanone It is
prepared from1l' - (2, 6-di nmethyl -benzoyl)-4"-nmethyl-[1,4"]bipiperidiny |-4-one
and benzo[ 1, 3] di oxol -5-ylanm ne by follow ng a procedure as described in
exanpl es 51 and 52. MS(ESI) 561 (M+H)+ Exanple 81:
{4-((4-Brono-phenyl)-pyridin-3- Xl am no]-4'-nmethyl-(1,4"]biplperldiny I-1 -
yl)-(2,4-dimethyl - 1- oxy- pyri di fi- | )-met hanone It is prepared from
4- (pyri di n- 3-yi am no) - pi peri di carboxylic acid tert-butyl ester and 1, 4-
di br ono- benzene by followi ng a AsNdescribed in exanple 1. Ms/ ESI
578 (MtH) +. - 6 OCT 2005 -24
[ 4- (Benzyl - phenyl - am no) -4' - metRyl -[ 1, 4' ] bi pt .@’ nyi-1'-yl]-(2,4 -
di met hyl - 1- oxy-pyridi n-3-yi)-nmethanone It is prepared from
phenyl -pi peridin-4-y | -amne by following a procedure as described in
exanpl es .52 and 513
(o i0 b Tl RpPARAiD gy 12 SreRnaiyGeneay)-EROYELL A biinpdiyt-4-0np 2561 - 4.
yl et hy bénﬂﬂ? B?dlox%!fsfylﬂmlhébﬂ 1oIRIw P& prébieBlird ad destlibed Rl dianipies 51 aRd §2ar ed
from(4'- rret ] bi pi péridiny
| - 4-yl )MSZE 40/ (Mthhi' azol - 4- yl met hyl ) - phenyl - anine using a procedure as
described in exanple 1. MS/ ESI 534 ( MHH) +.
(4" -nmethyl-[1,4"]bipiperidinyl - ) -
( 2- met hExamiplexg0y) - 4{@r[m-taemadpuohﬁylmymlaaoh@ylmmvmmnqh4 erl al, is

(1,8 75 prpert oyt e g TGIO e UGB el » 1

mmol ), amonium formate (0.5 g, 7.92 mmol) and Pd(OH) 2 (20% on char coal
(0.25 g) in nethanol (25 m) irsoheated

It is prepared from 1°-(2,6-dimethyl-benzoyl)-4-methyl-[1,4 Ibipiperidiny!-4-one and

benzo[1,3]dioxol-5-ylamine by following a procedure as described in examples 51 and 52.
MS(ESI) 561 (M+H)"

" Example 81: {4-[(4-Bromo-phenyl)-pyridin-3-yl-amino}-4'-methyl-[1,4'Ibipiperidinyl-1'-
yl}-{2,4-dimethyl-1-oxy-pyridin-3-yl}-methanone

Q

/ N —~0"

It is prepared from 4-(pyridin-3-ylamino)-piperidine-1-carboxylic acid tert-butyl ester and 1,4-
_ dibromo-benzene by following a procedure as described in example 1. MS/ESI 578 (M+H)".



under reflux for 3 h. The catalyst is filtered off and washed w th net hanol .
The solvent is renoved and the residue dissolved in ethyl acetate. The
organic solution is extracted with 1 N NaOH and brine and dried W”E[?ﬁdi[lhﬁm
sul fate. Renoval of the solvent gives crude 4'- -

met hyl - 4- phenyl am no-[ 1, 4' ] bi pi peridinyl-1"'-carboxyli acid tert.-butyl
ester which is used in the next step without further purification. MS/ESI
374 (M+H) +. 4' - Met hyl - 4- phenyl am no- | I,24"'] bi pi peridiny -1'-carboxylic acid

tart.-butyl ester is converted into (4'-nethyl-[1,4"]bipiperidinyl-4yl) -
(2-nmet hyl -t hi azol - 4-yl met hyl ) - phenyl -am ne using a procedure as descri bed
in exawe&ampgszendasbh I-pReABmIAGP4-RBtHYM1 A0BRApEHEnRLT el a | in free
formor Inp armac[e.u(ti ca Is aﬁ tabl e salt or!r]n exhi bi tﬂingﬁﬁa’bl e
phar macol ogi cal prdimathylt-oxy-pyridin:3ghrmethangheni sts, e.g. as indicated in
in vitro tests and therefore indicated for therapy. a) CCR5 nmenbrane
bi ndi ng assay Hunman CCR5 is used to generate stable transfectants in CHO K1
cells. Menbranes prepared frofffhese CCR5 transfectants are used in a
radi ol i gand bi ndi ng assay usi ng -lpa as a |ligand and the conpounds
of formula | are tested for inhii It The data are reported as
ICw, i.e. the concentration of d,-t 0 achi eve 50% inhibition
of [I1-125]MP-1 a binding. In unds of formula I have an 1GCs
s 1 M Conmpounds of Exanples 1 3 and 83 have an 1Cw of 2 to 3 nM
respectively. b) CCR5 functional assay - Ca 2+ nobilization Human CCR5 is
used to generate stable transfectants in CHO K1 cells. These CCR5
t ransf egt ] ' S fORRih ' ' 240
St il i oh By iR plenpRTRIRRYPANTRDY ORAh0 Kb R o BBMA I B anreS
"For t heexasplgs 6Randdl. Nb‘3/§8b81%ﬂ‘dﬁd) -with a Ca2+-sensitive fluorochrone
(Fluo3 or Fluo4). Ligand concentrations between 0.01 - 100 nMare used to
i nduce Ca2-' nobilization which is nonitored in a fluoroneter with

Example 83:  (2,4-Dimethyl-1-oxy-pyridin-3-yI}-{4'-methyl-4-[(2-methyl-thiazol-4-

yimethyl)-phenyl-amino]-[1,4'Ibipiperidinyl-1'-yl}-methanone

¥ :

/ A °_o'
R _—
S
It prepared from (4'-methyl-[1,4'Ibipiperidinyl-4-yl)-(2-methyl-thiazol-4-yimethyl)-phenyl-
amine using a procedure as described in example 1. MS/ES! 534 (M+H)".

(4'-methyl{1,4'Ibipiperidinyl-4-yf)- (2-methyl-thiazol-4-yimethyl)-phenyl-amine, used as
starting material, is obtained as follows: a mixture of 4-(benzyl-phenylamino)-4’-methyl-
[1.4']bipiperidinyl-1’-carboxylic acid tert.-butyl ester (1.0 g, 2.16 mmol), ammonium formate
(0.5 g, 7.92 mmot) and Pd(OH). (20%) on charcoal (0.25 g) in methanol (25 ml) is heated
under reflux for 3 h. The catalyst is filtered off and washed with methanol. The solvent is
removed and the residue dissolved in ethyl acetate. The organic solution is extracted with

" 1N NaOH and brine and dried with sodium sulfate. Removal of the solvent gives crude 4’-
methyl-4-phenylamino-[1,4']bipiperidinyi-1’-carboxylic acid tert.-butyl ester which is used in
the next step without further purification. MS/ESI 374 (M+H)",
4’-Methyl-4-phenylamino-[1,4'Jbipiperidinyl-1’-carboxylic acid tert.-butyl ester is converted
into (4'-methyl-{1,4']bipiperidinyl-4-yl)- (2-methyi-thiazol-4-ylmethyl)-phenyl-amine using a

' procedure as described in examples 52 and 1d).



appropriate settings. To assess the activity of the conpounds to be tested,

a baseline fluorescence reading is taken after which the conpounds.aggthqmg
desired concentration are added to the cells and fluorescence is further
recorded for a certain tine to assess whet her conpounds show agonistic
effects. Next the agonist is added to the m xture and fl uorescence
nonitored. The inhibition of Ca 2+ fI-&4n the presence of the conpounds to
be tested is calculated fromthe inhibition of maxinmal fluorescence induced
by the agonist. IC50 values are cal culated from dose-response curves

obt ai nedichhpblifdSSNMBAMIL in frd tdiirPordi PRYMELIREHN SecobabRisaHrom extilgy e an

| C50 51 For exanpl e, conpounds o 52 have an

10, 9 amlualzﬂe phespacalogieal propeytiescRY. fasrﬁft?nlﬁ%ﬁatagas@tﬁye—g andndicaied in lm@m

transfe t T cells or the nouse pre B cell line
L1. 2. ﬁﬁ%ﬁ’ﬁ%@?%@%ﬁéﬁ@ﬁdﬁs Is tested in transwel| tissue chanber
I nserts Z&EF% %H%netﬂ?ﬁdl Mom st MLP-1 a at concentrations of 1-100 nM

Cells e agonist conpared to a buffer control are
guant i f thanﬁeﬂshsause:ytbcgmemte steibte ramgiectants in GHOOK1 celid. Memabranesided t o t he

|1 d th | C50 I ted -60CT1005 -26
£ rom conteeafoRiheia CERBHangTpts e yantin & aniOldartifin aity (oG,
presencqasf] MibHy ds @Ilgdﬁ@l arid theXDAPOUNES apmd@ 19ke tedteBioR inhidiRWLa@Riy,CO0 5 1
M d) Experinents ormed in nurine ani mal nodel s show that vessel wall

r enndel iThg daia are feBQ"E%’r a5iCne d. thej eangepleation of satnpeund yequined te awygveaﬁ@"ét ion )
h d
IS si gn'l{h'llﬁfcm AL 1?E£l\ml=’tﬁ9buh8m @utp%ba%ggﬁecoﬂ{pow&gb# f&%b@ﬁ(ﬁj reagﬁen”poun S

of forrm are; refore eventron an t of

di seasegui Cdmpounds of Eremnplésds B3 and 88 have anwgaef 2ae s nhaesiddtivelyecept or s,
e.g. CCR5, and their ligands, e.g. in transplantation, such as acute or

chr oni ¢ by eoABtfuftionhl #4583 CAT Hsobilization )
Human CCRS is used to generate stable transfectants in CHO K1 cells. These CCR5

transfectants are used for assessing Ca** mobilization in response to stimulation by the
CCRS ligands MIP-1a, MIP-1B, HCC-1(9-74) or RANTES. For the assay the cells are loaded
with a Ca®*-sensitive fluorochrome (Fluo3 or Fluo4). Ligand concentrations between 0.01 -
100 nM are used to induce Ca®* mobilization which is monitored in a fluorometer with
appropriate settings.

To assess the activity of the compounds to be tested, a baseline fluorescence reading is
taken after which the compounds at the desired concentration are added to the cells and
fluorescence is further recorded for a certain time to assess whether compounds show
agonistic effects. Next the agonist is added to the mixture and fluorescence monitored. The
inhibition of Ca®* flux in the presence of the compounds to be tested is calculated from the
inhibition of maximal fluorescence induced by the agonist. ICs, values are calculated from
dose-response curves obtained with the compounds. In this assay, compounds of formula |
have an ICsp < 1uM. For example, compounds of Example 1, 18 and 52 have an ICy, of 10,
9 and 4, respectively.

- ¢) CCRS functional assay — chemotaxis

CCRS transfectants are generated in Jurkat T cells or the mouse pre B cell line L1.2.
Migration of CCRS5 transfectants is tested in transwell tissue chamber inserts system with
the CCR5 agonist MIP-1a at concentrations of 1-100 nM. Cells migrated in response to the
agonist compared 10 a buffer control are quantified in a flow cytometer. The compounds to
* be tested are added to the cells and the agonist compartments. ICs, values are calculated



or cell alto- or xenografts or delayed graft function, autoimune

di seases, e.g. rheumatoid arthritis, system c |upus erythenmatosus,
Hashimoto's thyroidis, nmultiple sclerosis, nyasthenia gravis, di abe_t%gq @B%
| or Il and the disorders associated therewith, vasculitis, pernicious
-anem a, Sjoegren syndrone, uveitis, psoriasis, alopecia areata and others,
allergic diseases, e.g. allergic asthFras -atopic dermatitis, allergic
rhinitis/conjunctivitis, allergic contact dermatitis, inf I anmat ory di seases
optionally w th underl yi ng aberrant reactions, e.gqg. i nfl anmmat ory bowel

di sease r |

I nfl amr;a @c&ﬂ?urﬁaaqipﬁﬁgstp%n% CP I'v%§ %egr}f@d R'{'/gie é°r'1“ ,%Jdr%'aé r}%ﬁ%apn@%%%g&fgwgﬁer ul ar
I nj ury, ta.dh tids assdye compsundssofdomtiai haman IG5 ktiaM. contact dermatitis and
further eczematous dermatitises, seborrhoeic dermatitis, cutaneous

nmani f esgpkiperifments parmameEag mhbxanim@lnﬁédmls sh“bvﬁmhﬂ%&el wal terhaaRiliAg \ftey €
di sease, keratocon unct lvitis, myocarditis or hepat

i scheni SxrespePial iy (6} indyced by allskaneriantation) R PNICROW inbibitedn thgut |
schem aghdefedbf fumicliokdt cetrs.henorrhage shock, traumatic shock and others,
cancer, e.g. solid tunors or lynphatic cancer such as T cell |ynphomas or T

cel | 'ewfsgar?g%d@tmérﬂﬁnglaa BerofBRIQBRIAILS provbRiGPahaPIEhARABEP. ©. O

t oxi ¢ shoc . Q. superantigen I n septl shoc respiratory
di st r esdiseasegasdisordery m@iatedmbwtteren&qnsd:egwem ﬂ&mﬂyne reseplora e g tCOR5, s

ecampl oo EmeR gt o B binarfotbe BGoA 24 b0 b Bivgle Bclch 8 FBRRISSH8.. ona

ti ssEe ohesliralio- d:rtxmgograﬂg?rﬂepiybd@t‘éft iunom)n lautijirﬁmune diseases, ]Eeogveheurnlai@ﬁ:r eas,
.trachea or . oesophagus. ronic rejection is t vesse

i oo e, SYeREng biHs SReBamaKs s SRaBa B BM SR RS SHB e var y
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treated and the effect desifed. In general, satjsfactory resukts are
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convenl alergiy cgmm:trﬂegmtxm inflagoaatenodiseases optionally with underlying aberrant
reactions, e.g. inflammatory bowel disease, Crohn’s disease or ulcerative colitis, intrinsic
asthma, inflammatory lung injury, inflammatory liver injury, inflammatory glomerular injury,
atherosclerosis, osteoarthritis, irritant contact dermatitis and further eczematous
dermatitises, seborrhoeic dermatitis, cutaneous manifestations of immunologically-mediated
-disorders, inflammatory eye disease, keratoconjunctivitis, myocarditis or hepatitis,
ischemia/reperfusion injury, e.g. myocardial infarction, stroke, gut ischemia, renal failure or
hemorrhage shock, traumatic shock and others, cancer, e.g. solid tumors or lymphatic
cancer such as T cell lymphomas or T cell leukemias, metastasizing or angiogenesis,
infectious diseases, e.g. toxic shock (e.g. superantigen induced), septic shock, aduit
respiratory distress syndroms or viral infections, e.g. AIDS. By transplantation is meant allo-
or xeno grafts of e.g. cells, tissues or solid organs, for example pancreatic islets, stem cells,
bone marrow, corneal tissue, neuronal tissue, heart, lung, combined heart-lung, kidney,
_ liver, bowel, pabcreas, trachea or cesophagus. Chronic rejection is also named graft vessel
diseases.

For the above uses the required dosage will of course vary depending on the mode of
administration, the particular condition to be treated and the effect desired. In general,
satisfactory results are indicated to be obtained systemically at daily dosages of from about
. 0.01 to10 mg/kg per body weight. An indicated daily dosage in the larger mammal, e.g.
humans, is in the range from about 0.5 mg to about 1000 mg, conveniently administered,



-27 for exanple, in divided doses up to four tines a day or in retard form
Suitable unit dosage forns for oral admi nistration conprise from ca. @ ]t 5
500 ng active ingredient. The conpounds of forrmula |I may be adm ni ste[i [:j &[)
any conventional route, in particular enterally, e.g. orally, e.g. in the

- formof tablets or capsules, or parenterally, e.g. in the form of

I nj ectabl € solutions or suspensions, t8&ptcally, e.g. in the formof |otions,
gels, ointnents or creans, or in a nasal or a suppository form

Phar maceuti cal corrpositions conprising a conpound of formula I in free form
or in pRak I ' | Al | t st one
phar mc@ﬁt?@@ acce '%jg%pé carri grSUPﬁhé % g}tﬂ' E‘n@%‘g%rﬁ{aﬁ 3%&{}'53!0?%8@
conventfoumalforrmalraﬂmlblptrahon cognprisetfrean paal telOung @ativejingredégntabl e carrier or
di luent. The conpounds of formula | nay be administered in free formor in
phar macehé compbyndsaaf dempiud| may bbtadhﬁmismeeedj)y ary canventidrad raude)ir paBicalarsal t s

may be prepared in convent and ek hi bi t arre or of
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i nvent i mnfeufablﬁolmrdmlo@lesspehsibné\ lﬁpichm efg?in hedgenbf BGows, gels?atritrﬁents
di sorders or diseases nediated b |nter t1ons _between chenokine receptors

and t hePF CrPRMERIIN adagal orac$uPReSHoM iy EhadpRRpytica! comPostipNe ePMpHsingad of
such treghpBiHd of“l@r‘nﬁlha mtfmy#oﬁﬁrapm ﬁﬁﬁnﬁéﬁltl&hﬁ} Sédegﬁabﬁé)sﬁﬁfo‘i‘m igubj ect an

effective anount of onpound formula | or a pharnaceutically
accept adssociatipn Wﬂth@ﬁlﬁﬁﬁt one Ehmﬂml #Qﬂeptﬂb&ﬂ/@&mﬁfr@[ dijpentreay bAg acute or
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conpr i sesdilugnt. ni ster| ng to sa| d subject an effectlve anount of a conpound
of formula | or a pharmaceutically acceptable salt thereof; 2. A conpound of
f or mul aThe ommpomidsrofﬁmmﬁa bmby peadummstetddan dmktfoininer mqfhaimacmmeanys a

cceptablé sa rmeg sin cate above. Such salts may be prepared in conventlonal
pharnaceu f%lé S &, ){é) d b tréo R 3R |nd|bcated ug 1

above.
manner and exhibit the same order of activity as the free compounds.

1.2

In accordance with the foregoing the present invention further provides:

1.1 A method for preventing or treating disorders or diseases mediated by interactions
between chemokine receptors and their ligands, e.g. such as indicated above, in a
subject in need of such treatment, which method comprises administering to said
subject an effective amount of a compound of formula | or a pharmaceutically
acceptable salt theréof;

1.2 A method for preventing or treating acute or chronic transplant rejection or
inflammatory or autoimmune diseases, e.g. as indicated above, in a subject in need of
such treatment, which method comprises administering to said subject an effective
amount of a compound of formula | or a pharmaceutically acceptable salt thereof;

2. A compound of formula | or a pharmaceutically acceptable salt thereof for use as a
pharmaceutical, e.g. in any of the methods as indicated under 1.1 or 1.2 above.

~ 3. A pharmaceutical composition, e.g. for use in any of the methods asin 1.1 or 1.2
above comprising a compound of formula | or a pharmaceutically acceptable salt
thereof in association with a pharmaceutically acceptable diluent or carrier therefor.

4. A compound of formula | or a pharmaceutically acceptable salt thereof for use in the
preparation of a pharmaceutical composition for use in any of the method as in 1.1 or
1.2 above.



3. A pharmaceutical conposition, e.g. for use in any of the nethods as in
1.1 or 1.2 above conprising a conpound of formula I or a pharnaceutigalii
acceptable salt thereof in association with a pharnmaceutically accep 461 4005
diluent or carrier therefor. 4. A conpound of fornmula I or a
pharmaceutically acceptable salt thereof for use in the preparation of a
phar maceuti cal conposition for use In-&By of the method as in 1.1 or 1.2
above. -60CT2005 -28 The conpounds of forrmula | rmay be adm nistered as the
sole active ingredient or in conjunction with, e.g. as an adjuvant to,

ot her drugeompdundslof fOFHIIAY HRAYTRSE&dMRisRired A8 TR EIP dolhvatihgi@édlepdbimns or ot her
anti-inflanmmatory agents, e. g éf!??r the treatnent or prevention of allo- or
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For exappiventiomef alompoxenegraft acuie euchronic rejeptionconiniiammatary abautaimvner t h a
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I mmunosuppr,essi ve ropertie e. g. ABT-.281l. ASMP81, etc.:. C Lcost eroids;
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nmunos ressj ve honol o na or derivativethereof; an acceleratin
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CD28, 0. 5, CDb8. CD80, CD86, CDl 37, | 1 50 (SLAM, OX40, 4-1
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e. g. anasgel¢rating lymphoeyde homing agent.i€.g.F Of720T masodpnal antibedies to leukocyte
receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD8, CD11a/CD18, CD25, CD27, CD28,
CD40. CD45, CD58, CD80, CD86, CD137, ICOS, CD150 (SLAM), OX40, 4-1BB or to their
ligands, e.g. CD154, or antagonists thereof; other immunomodulatory compounds, e.g. a
recombinant binding molecule having at least a portion of the extracellular domain of
CTLAA4 or a mutant thereof, e.g. an at least extracellular portion of CTLA4 or a mutant
thereof joined to a non-CTLA4 protein sequence, e.g. CTLA4Ig (for ex. designated ATCC
68629) or a mutant thereof, e.g. LEA29Y ; adhesion molecule inhibitors, e.g. LFA-1
antagonists, ICAM-1 or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists; or
antichemokine antibodies or antichemokine receptor antibodies or low molecular weight

chemokine receptor antagonists, e.g. anti MCP-1 antibodies.

Where the compounds of formula | are administered in conjunction with other
immunosuppressive / immunomodulatory, anti-inflammatory or chemotherapeutic therapy,
dosages of the co-administered immunosuppressant, immunomodulatory, anti-inflarnmatory
or chemotherapeutic compound will of course vary depending on the type of co-drug

- employed, e.9. whether it is a steroid or a calcineurin inhibitor, on the specific drug
employed, on the condition being treated and so forth. In accordance with the foregoing the
present invention provides in a yet further aspect:

5. A method as defined above comprising co-administration, e.g. concomitantly or in
sequence, of a therapeutically effective non-toxic amount of a compound of formula |
and at least a second drug substance, e.g. an immunosuppressant,



t hereof joined to a non-CTLA4 protein sequence, e.g. CILA4lg (for ex.

desi gnated ATCC 68629) or a nutant thereof, e.g. LEA29Y; adhesion ”—Db%ﬂ‘”l[ﬁﬁ
inhibitors, e.g. LFA-1 antagonists, 1CAM1 or -3 antagonists, VCAM 4

ant agoni sts or VLA-4 antagonists; or antichenokine anti bodi es or

ant i chenoki ne receptor antibodies or |ow nol ecul ar weight chenokine
receptor antagonists, e.g. anti MCP-1 -#%1 bodi es. Were the conpounds of
formula | are adm nistered in conjunction with other i mrunosuppressive /

I mmunonodul atory, anti-inflammatory or chenot herapeutic therapy, dosages of

the co- adm fhfiuAbMBDLITON, CIERRIRADay, dniilihfeevaceH chbRiotheraptutic idRid, agrakor y
or chenot herapeutic conmpound will of course vary depending on the type of
co-drug enprdsated aBOVP- whether it is a steroid or a calcineurin inhibitor,

on the speciy ﬁﬁarﬁfaesuti&rf%rﬁbﬁﬁéﬁor%hd.*&%gﬁe&%hfiéiﬁa})&hfwabé RCCcERsf orth.

I n accordance with the foregolng the resel vention“provides in a yet
further asp@ptagopist,R.ger eryapeundpifomaula 489 disclogeghersim in tree foamiaxiist r at i on,
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anti - i nf ect iimmuoosuppeessaht; irmpenomodulatay, antignflasmatond iantidrddctveare. 6. A
phar maceuti c nbi nat.i I,r St ent which is
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The term “pharmaceutical combination” as used herein means a product that results from
the mixing or combining of more than one active ingredient and includes both fixed and
non-fixed combinations of the active ingredients. The term “fixed combination® means that
the active ingredients, e.g. a compound of formula | and a co-agent, are both administered
to a patient simultaneously in the form of a single entity or dosage. The terfn “non-fixed
combination” means that the active ingredients, e.g. a compound of formula | and a co-
agent, are both administered to a patient as separate entities either simultaneously,
concurrently or sequentially with no specific time limits, wherein such administration
provides therapeutically effective levels of the 2 compounds in the body of the patient. The
latter also applies to cocktail therapy, e.g. the administration of 3 or more active ingredients.



and are intended to include treatnent reginmens in which the agents are not
necessarily admnistered by the sane route of adm nistration or at ;§§ i%MF
time. The term "pharnmaceutical conbigmati on” as used herein neans a pr &
that results from the m xing or conbining of nore than one active

i ngredi ent and includes both fixed and non-fixed conbinations of the active
ingredients. The term"fixed conbi nation" neans that the active

i ngredi ERI®S e.g. a conpound of formula | and a co-agent, are both

adm nistered to a patient sinmultaneously in the formof a single entity or
dosage. The term "non- fixed conbi nati on" neans that the active ingredients,
e.g. a conpaund of fornula and a co- agent, are both adm nistered to a
pati ent Tas &efpamrauad é’rﬁﬁ“?"f‘?% ei ther sinultaneously, concurrently or
sequentially with no specific tine limts, wherein such adm nistration

provi des therapeutically effective |levels of the 2 conpounds in the body of
the patient. The latter also applies to cocktail therapy, e.g. the

adm nistration of 3 or nore active ingredients. -30 Cains 1. A conmpound of
formula | wherein |l Xis a direct bond; -CH2-; -CH2-CH2; -CHRO-; -C(O-;

-0-; -NH or NRg; R is optilgn&ly R O RpdRpr R'-substituted phenyl;
optionally RIO and/or R'-subdgtitjuted, heferparyl; optionally RI O and/or
R'-substituted heteroarsl N @X ;- of‘ ronally R o and/or R'- substituted
napht hyl ; R2 has one of i gni R ; jor is optionally RIO
and/ or R'- substituted I vor Ri o adamantyl; R3 has one of
the significances given for or Is opjiopally R o and/or R11-substituted
fluorenyl; R10-subst®juted a mRgt yl ; eaﬂb R4, independently, has one of
t he signiflcances of R5; or is CN OH OR9; F, d;

.<

wherein

X is a direct bond; -CHx-; -CH-CHg; -CHRg; -C{O)-; -0-; -NH- or NRg;
R, is optionally Rip and/or Ry4-substituted phenyl; optionally R, and/or R4-substituted

heteroaryl; optionally R, and/or Ry,-substituted heteroand N-oxide; or optionally R and/or Ry4-
substituted naphthyl;

Rz has one of the significances given for Ry; or is optionally Rpand/or Ryy-

substituted fluorenyl; optionally R,o adamantyl;

R; has one of the significances given for R;; or Is optionally Reand/or R-substituted
fluorenyl; Rqp-substituted adamantyl;

each of R,, independently, has one of the significances of R;; or is CN; OH; ORy; F; Cl;
Bror|;

each of R;, independently, is H; C,-C alkyl; C,-C4 hydroxyalkyl; C,-C; alkoxyalkyl; C,-
Cs halogenoalkyt; phenyl; benzyl; or heteroaryl;



Br or |I; each of R5, independently, is H C -C6 alkyl; C -C6 hydroxyal kyl;
C2- C6 al koxyal kyl; C,- C6 hal ogenoal kyl ; phenyl; benzyl; or heteroaryl;
-60CT2005 -- 6 OC T 2606 -31 each of RS, |ndependently, has one of i@gm 7005
significances given for R4; each of R, independently, has one of the
significances given for Rs; R3 is H Cl-C6 al kyl; C2-C6 al kenyl; C2-C6

al kynyl ; phenyl; henzyl; CN, CH2NH2; CH2NHR9; CI—|2NR9R9| CH2NHC( O Ro;
CHZNRQC(O)RQ CHZNHC(O)NHR9 CHZNRQC( ©BM4R9;  CH2NROC( O) NROR9i CH2NHC( O) OR9;
CH2NRIC( 0) 0A9i CH2NHSO2R9; CH2N(SO02R9) 2; or CH2NROSC2R9; each R9,

I ndependently, is Cl-C6 al kyl; C3-C6 cycloal kyl; C2-CB al kenyl; C2-C8

al kynyl sag6retd, 1nde|98ﬂéé’ﬂﬂy, R&s Sﬁé’%f He: s@‘ﬁﬂcﬁﬁ@es &lv@n f@m4esent s 1lto4
substituents independent|y selected from Cl-Cs al k};H Cl CB hydroxyal kyl ;
I

cz CG aPR@X9iR% jndependedlyh has gom ohthesignificances giyen C2- C8 al kenyl ;

n oxi de ;
g BYF RO Myl R Qe VR RagrlE ”%B??o?ﬁgc‘%%%”ﬁ
OC( RS) N%anmHW;WOWMNHQWQ, @emw(amsﬁs,@nm?cmwm NC2; NH2;
NH N H X ; H
RO 0) REINBC IR R B) Ot EloIiEG: CRERGSHRRS oHiN s el SBo.
S(O) R9; CHIREBOBf CH3) 3 and B(OC(CH3) 2) 2; R11 represents two adj acent
substi t uent chfor an_a d 4-7 e nar tic rin i
opt 1 onaPreh BetaRRHEN b, G End fkﬁleﬁef:@mﬁéﬁ@ Setrals ?ﬂu@%@ﬁﬂ@ﬁ'ﬂ'ﬂ?ﬂ% N
00 Soem itercagy & OFgL. bond; -0 - A0 G- -S(O)73 -S(02)- - L)
o2 b 4t oo
F{m represents 1{04 substltuen S mdependently selected from C;-Cg alkyl; C,-Cs
hydroxyalkyl; C,-Cgs alkoxyalkyl; C-Cs halogenoalkyl; C3-Cg cycloalkyl; C,-Cs alkenyl; C3-Cg
cycloalkenyl; C,-Cg alkynyl; phenyl; heteroaryl; heteroaryl N-oxide ; F; Cl; Br; I; OH; OR,;
CONH;; CONHRg; CONRgRy ;O0C(O)Rs; OC(O)ORs; OC(O)NHRg; OC{O)NRyR,; OSO.Rg;
COOH; COORg; CF3; CHF,; CHF; CN; NO2; NH,; NHRs; NRgRg; NHC(O)Rg; NRyC(O)R,;
NHC(O)NHRg; NHC{O)NH2; NRsC(O)NHRy; NRyC(O)NRgRs; NHC(O)OR,; NRyC(O)ORsy;
NHSOgRg; N(SOzﬂg)z; NRgSOzRg; SRQ; S(O)Rg, SOzHQ; SI(CH3)3 and B(OC(CHs)z)z,
R41 represents two adjacent substituents which form an annuiated 4-7 membered

nonaromatic ring optionally containing up to two heteroatoms selected independently from
N, O and S; and

Y is a direct bond; -C(O)-; -C(O)CHy-; -S(0)-; -S(03)-; -C(8)-; -CHz~; -C(-CH>-CH3-)-; -CH(Rs)-
or -C(Rq)z-, '

in free form or in salt form.

2. A compound according to claim 1, wherein R, is phenyl or heteroary!, each being
optionally substituted by Rie; or phenyl optionally substituted by Riy; wherein Ry, represents
1 to 3 substituents independently selected from C4-Cg¢ alkyl; C,-Cg hydroxyalkyl; C>-Cs
alkoxyalkyl; C-Cg halogenoalkyl; C3-Cs cycloalkyl; Co-Cg alkenyl; Cs-Cg cycloalkenyl; Co-Cs
alkynyl; phenyl; heteroaryl; heteroaryl N-oxide; F; Ci; Br; I; OH; ORy; CONH,; CONHR,;
CONRgRy; OC(O)Ry; OC(O)ORy; OC(O)NHRg; OC(O}NRoRs; OSO.Rg; COOH; COORy; CF5;

- CHF,; CHoF; CN; NO2; NH2; NHRg; NRgRg; NHC(O)Rs; NRgC{O)Rs; NHC(O)NHRg;
NHC(O)NH,; NRsC(O)NHRs; NRsC(O)NRgRy; NHC(O)ORg; NRyC(O)ORg; NHSO:R,;
N(SO:Rg)2; NRsSO,Rg; SRg; S(O)Rg; SO2Rs and Si{(CHs); and Ry, is an annulated 5 or 6
membered non aromatic ring optionally containing 1 or 2 oxygen atoms, and attached to 2
adjacent carbon atoms.



in free formor in salt form 2. A conpound according to claiml1, wherein R
is phenyl or heteroaryl, each being optionally substituted by R1O0i

phenyl optionally substituted by 1111; wherein Rio represents 1 to‘Q{UCT 1005
substituents independently selected fromCl-C6 al kyl; Cl-C6 hydroxyal kyl ;
C2-Cg al koxyal kyl; Cl1-C0 hal ogenoal kyl ; C3-C6 cycl oal kyl; C2-Cg al kenyl ;
C3-C6 cycl oal kenyl; C2-C6 al kynyl; ph8Ryl; heteroaryl; heteroaryl N-oxide;
F, d; Br; I; OH ORS;, CONHZ; R9; CONRIR9I OC(O R9: OC(O OR9;

OC(O) NHR9; OC(O) NROR9; OSO2R9; i , CF3; CHF2; CH2F; CN; NO2; NH2;
NHR9I NRIOR9; NHC( O R9; C(O) Rg. YR9;  NHC( O) NH2i NROC( O) NHR9;

NRIC( O) NROR9; NHC(O)CR9 ; N(SO02R9) 2; NROSO02R9i SR9;
S(O R9; SO02R9 and Si (CH3 ulated 5 or 6 nenbered non
aromatic ring optlonally ; oxg,gen atonms, Bhd attached to 2
adj acent carbon atons. -- 6 OC T RS RRe R7 -Y'-R2 wherein R2 to
R8 and Y are as defined aboveRaffath a %«oﬁpound of formula V RL-X"-Hal V IV
wherein R is as defined above and X" is Cl2-or -CHRS-; and, where required,
converti ngyHehen R?Méﬁ&ﬂfﬁ@@@éﬂ?ﬂd%ové%ﬁﬁ'o&nbaﬁ&bﬁbﬁﬁﬂwn free forminto
the desired salt form or vice versa. 7. A conmpound according to any one of
claims 1 to 5 or a phamaoeutically acceptable salt thereof for use as a
pharmaceutical. 8. A phar naceutlpg:@kn gQposi tiqn conprising a conpound of
formula | according to claiml or

wherein R, is as defined above and X" is CHz-or -CHRg-;
and, where required, converting the resulting compound of formula { obtained in free form into the desired
salt form, or vice versa.

7. A compound according to any one of dlaims 1 to 5 or a phammaceutically acceptable salt thereof for use
as a pharmaceutical.

8. A pharmaceutical composition comprising a compound of formula | according to claim 1 or a
pharmaceutically acceptable salt thereof in association with a pharmaceutically acceptable
diluent a carrier therefor.

9. A pharmaceutical combination comprising
a) afirst agent which is a compound of formula | according to daim 1, or a pharmaceutically
acceptable salt thereof, and

b)at least one co-agent.

10. A compound according to any one of daims 1 to § or a phammaceutically acceptable salt thereof for use in
the preparation of a pharmaceutical composition for preventing or treating disorders of diseases mediated by



pharmaceutically acceptable salt thereof in association with a

phar maceutically acceptable diluent a carrier therefor. 9. A pharnqgfﬁﬁfﬁﬁg
conbi nati on conprising a) a fast agent which is a conpound of fornul
according to claiml1, or a pharmaceutically acceptable salt thereof, and
b)at | east one co-agent. 10. A conpound according to any one of clains 1 to
5 or a pharmaceutically acceptabl e sal$3thereof for use in the preparation
of a pharmaceutical conposition for preventing or treating disorders of

di seases, nedi at ed by 6 2005 -33 interactions between chenokdne
r ecept oP€agREE &xgg%ﬁ%gwg%qs according to claim10, or a
pharrnaoeutically acceptable salt thereof for use in the preparation of a
phar mac ical conposition f preventipg, or t ti acute or. chronic
e oot i ohAcrbngdreiiriing o Py Bl o PRt dpoorh P sttt i G Rependitich of

a pharmaceutical composition for preventing or treating acute or chronic rejection, autoimmune diseases, cancer

or infectious diseases.




