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The C-X-C chemokines include several potent chemoattractants and activators of

20  neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes and lymphocytes
but not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2 and
MCP-3), RANTES (Regulated on Activation, Normal T Expressed and Secreted), eotaxin and
the macrophage inflammatory proteins 1o and 18 (MIP-1c and MIP-1).

25 Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated CCRI1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS, CCR6, CCR7, CCR8, CCR9, CCR10,
CXCR1, CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug
development since agents which modulate these receptors would be useful in the treatment of

30 - disorders and diseases such as those mentioned above.

The CCRS receptor is expressed on T-lymphocytes, monocytes, macrophages,

dendritic cells, microglia and other cell types. These detect and respond to several



The CCR5 receptor is expressed on T-lynphocytes, nonocytes, mnacrophages,
dendritic cells, mcroglia and other cell types. These detect and respond
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cycl ar et erocycl yl, yl (CL.. )alkyl,

het e oar%//{:FE% a%@ﬂhﬁ E’Togﬁﬁ?%fgﬁéﬁ(%yﬁ Mfectienal kyl R3 is Cl-8 alkyl, C2-8
et or oar vl horaroey Ty ATy Z‘sfﬁ?‘@r@adfﬁée‘%%% v (Gl aliyl o
heterocyclyl (Cl-4)al kyl; R46 is g1-8 alkyl, C3..8 alkenyl, C3..8 alkynyl,

C3-7 cycl oal kyl, aryl, heteroa I eteroc;ycl yl, aryl(Cl.. )alkyl,
het eroaryl (Cl1.. )al kyl or hE{T’ erN y I (ClR ) al kyI ;
— I

R® 1% “X—R®
wherein:
R'is C,4 alkyl , C,, cycloalkyl, C, alkenyl or C,, alkynyl, each optionally substituted with
15 one or more of: halo, hydroxy, cyano, nitro, C,, cycloalkyl, NR*R®, C(O)R'’, NR**C(O)R'*,
C(O)NR'R"®, NRPC(O)NR¥R?, §(0),R?, C,, alkoxy (itself optionally substituted by
heterocyclyl or C(O)NR*R*), heterocyclyl, heterocyclyloxy, aryl, aryloxy, heteroaryl or
heteroaryloxy; |
R® is hydrogen, C, 4 alkyl, C,  alkenyl, C, alkynyl, C,_, cycloalkyl, aryl, heteroaryl,
20  heterocyclyl, aryl(C,_)alkyl, heteroaryl(C,_,)alky! or he’ce:ro‘cyclyl(c1 walkyl;
R’is C,4 alkyl, C, ¢ alkenyl, NR*R*, C, , alkynyl, C,, cycloalkyl, C,_, cycloalkenyl, aryl,
heteroaryl, heterocyclyl, aryl(C,_)alkyl, heteroaryl(C,_)alkyl or heterocyclyl(C, )alkyl;
R¥is C,4 alkyl, C,; alkenyl, C, ; alkynyl, C,; cycloalkyl, aryl, heteroaryl, heterocyclyl,
aryl(C,)alkyl, heteroaryl(C,_)alkyl or heterocyclyl(C, )alkyl;
25  wherein the groups of R? R’ and R*, and the heterocyclyl, aryl and heteroaryl moieties of R,
are independently optionally substituted by one or more of halo, cyano, nitro, hydroxy,
S(0)R*, OC(O)NR*RY, NR*R?, NR*C(O)R*', NR*C(O)NR*R*, S(O),NR*R*,
NR’S(0),R*, C(O)NR*R®, C(O)R*, CO,R®, NR®CO,R*, C, alkyl, C, ,, cycloalkyl, C,
haloalkyl, C, 4 alkoxy, C, , haloalkoxy, phenyl, phenyl(C,)alkyl, phenoxy, phenylthio,



25 wherein the groups of R2, R3 and R46, and the heterocyclyl, aryl and
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or nore O¥Ohad™39 cyano, nitro, hydroxy, S(O gR25, OC(O NRRBHERRNM/01MR28R29,
NR30C( O R31, NR32C(O) NR33R34, S(0)2NRB5R36, NR37S(0) 2R38, C(O NR39R40,

C(O R41, CO2R42, NR4A3CO2R44, Cl-6 al kyl, C3-10 cycloal kyl, Cl1-6 hal oal kyl,
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resultin |n an unsaturated ring ste
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al kepyl wiich Bep Lcd‘eydﬁélcheocg_bky@bf&ﬁﬁg%%%m RHNb OF (!i;\etI@r R85Y] ROLan fﬂﬁ"{x}%ﬁocyd yl

each or which 1s optionally subst ed by h cyano, nitro ydr oxy,
Cl- 4 al lepdqcyckiti Bomd Kboryby SSHEng Ei(a(ﬂ)ﬁd&turﬁéd))xﬂg:kﬁtermlﬂ NHCH3, N(CH3) 2,-

NHC( O) NH2, : H , S(0),2 21 S(O) 2NHCH3, CF31CHF2, CHZF
CHS(CF%% g‘%é@%@ %%a‘%%e né@é?% )Hg(i:)Rsz R33' R34, R35' R36'
R37, RS%; ml?g,op axﬁf‘&aré?%ep&”d%nﬁ’ﬂ%, ?Opg,y additionally be 25 hydrogen;

st, R26, R27, RZS’ R29, R30, RBI, R32, R33, R34’ R35, R36, R37, R_38, R39, R40, R41, R42, R43 and R44 are,

20  independently, C, ; alkyl, C,; alkenyl, C, 4 alkynyi, C,, cycloalkyl, aryl, heteroaryl or
heterocyclyl each or which is optionally substituted by halo, cyano, nitro, hydroxy, C,, alkyl,
C,, alkoxy, SCH,, S(O)CH;, S(0),CH,, NH,, NHCH,, N(CH,),, NHC(O)NH,, C(O)NH,,
NHC(O)CH,;, S(O),N(CH,),, S(O),NHCH,, CF;, CHF,, CH,F, CH,CF, or OCF;; and R* R%,
R® R”,R* R’, R R® R* R¥ R* R R¥ R® R* R“ R* and R* may additionally be
25 hydrogen;
R%, R, R, R®, R" RY,R', R®, R®, R”, R®, R¥, R* and R are, independently, hydrogen,
alkyl {optionally substituted by halo, hydroxy, C, ; alkoxy, C, ; haloalkoxy, heterocyclyl or
* phenyl (itself optionally substituted by halo, hydroxy, cyano, C,, alkyl or C,,, alkoxy)},
phenyl (itself optionally substituted by halo, hydroxy, nitro, $(0),C,., alkyl, S(0),NH,, cyano,
30 C,,alkyl, C,, alkoxy, C(O)NH,, C(O)NH(C,, alkyl), CO,H, CO,(C,, alkyl), NHC(O)C,,
alkyl), NHS(0),(C,, alkyl), C(O)(C,, alkyl), CF, or OCF;) or heteroaryl (itself optionally
substituted by halo, hydroxy, nitro, $(0),C,, alkyl, S(O),NH,, cyano, C,, alkyl, C,, alkoxy, .



R8, R9, R10, R13, R14, R17, R18, R19, R20' R21, R23, R24, R45 and R47 are,
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Cl 6 al kox9 01/€83% hal oal koxy, heterocyclyl or phenyl (itBelRE@mdBnal |y
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(itself opti onal |y substituted by hal o, hydroxy, nitro, S(O kd 4 al kyl,
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or tautoners). The present invention covers all such isonmers and m xtures

t her eof 9%eal | proportions. Suitable salts include acid addition salts such
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-or a pharmaceutically acceptable salt thereof or a solvate thereof.

Certain compounds of the present invention can exist in different isomeric forms (such
20  as enantiomers, diastereomers, geometric isomers or tautomers). The preseﬁt invention covers
all such isomers and mixtures thereof in all proportions.
Suitable salts include acid addition salts such as a hydrochloride, hydrobromide,
phosphate, acétate, fumarate, maleate, tartrate, citrate, oxalate, methanesulphonate or p-
toluenesulphonate.
25 The compounds of the invention may exist as solvates (such as hydrates) and the
present invention covers all such solvates,
Alkyl groups and moieties are straight or branched chain and are, for example, methyl,
ethyl, n-propyl or iso-propyl.
Alkenyl and alkynyl groups and moieties are, for example, vinyl, allyl or propargyl.
30 Cycloalkyl is a mono-, bi- or tri-cyclic structure such as, for example, cyclopropyl,
cyclopentyl, cyclohexyl or adamantyl.



t ol uenesui phonate. 25 The conpounds of the invention rmay exi st as sol vates
(such as hydrates) and the present invention covers all such sol vates.

Al kyl gr ovpe1/80389 noi eties are straight or branched chai n ROUSEI10530r
exanple, methyl, ethyl, n-propyl or %so-propyl. Al kenyl and al kynyl groups
and noieties are, for exanple, vinyl, allyl or propargyl. 30 Cycloalkyl is

a mono-, bi- Qyclbilke®) ehinfrisdsons dutille PIEH adbis fo@'éxeﬁfé?@}&g@lo exteRRREOoPY!
cycl opentyl, cycl ohexyl or adamantyl. WO 01/ 87839 PCT/ S 01})010 3 5

Cycl oal ketjebegemsidr i ses one doubl e bond and is, for exanple, cyclopentenyl

or cycl ohexenyl,.. | is, for exanple, rbonyl substituted ither Cl1 6
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or 6 ne 911_ ring conprising at | east one heteroatom selected fromthe
group conprising nitrogen, oxygen and' sul phur. Heterocyclyl is, for

exandl e, pi peHewiravytlyl smrmphedromytic 5 py 6mednitebretyting gonpeistad AYéasPone
t et rahydrof uryl . Fbteroarélvelis an aromatic 5 or 6-nenbered ring conprising

at | eastheeaie W esiridAm 8 %@?I_éﬁpmh:%ﬁ% wérogrwg;ywwdi sylnlhgT. nH@etr:r_chMyll |
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thiazolyl, iHefefdagAdd 3l aroRifit ioR¥imerabéredtidl BYhprifg AZEAY bne RtEbLERE NY!
thienyl, furyl, quinolinyl, isoquinolinyl, dihydroisoquinolinyl, indolyl,

benzi i d@kstag from éiez&ply) eamprisingeitrogpin] cxbigemand, sulphht. he btawiaryi lis, fometamyple,
TR L TIE TR Y SEMETARCI MU T AN
ey Ao oS5O B | SIS s
j 0i n t o isequineiny, nghydneisequirgling], ifdolylekemphazalylpberemEvifiunyl, benzp[Hjtiéngd,ny|
Compound GRS oRiar S sbeel. 502 o 4 direct bond. In 4
e P PApK 2o B i 5508 o 3501 0B 1 °
15 Arylalkyl is, for example, benzyl, 1-(phenyl)ethyl or 2-(phenyl)ethyl.
Heteroarylalkyl is, for example, pyridinylmethyl, pyrimidinylmethyl or 2-
(pyridinyl)ethyl. '
When R* and R join to form a ring the ring is, for example, a piperazinyl,
piperidinyl, pyrrolidinyl or morpholinyl ring.
20 In one aspect the invention provides a compound of formula (I) wherein X is C(O),
S(0), or a direct bond. in a further aspect X is C(O).
In another aspect the invention provides a compound of formula (I) wherein m and p
are both 1.
In a further aspect the invention provides a compound of formula (I) wherein R*, R®,
25 R®and R are all hydrogen.
In yet another aspect the invention provides a compound of formula (I) wherein R? is
hydrogen, C,, alkyl (optionally substituted by C, ¢ cycloalkyl or phenyl), C,, alkenyl or C,
alkynyl. In another aspect R? is hydrogen.
In another aspect the invention provides a compound of formula (I) wherein R? is
30  methyl, ethyl, allyl, cyclopropyl or propargyl.
In a further aspect the invention provides a compound of formula (I) wherein R? is

methyl, ethyl or allyl.



are both 1. In a further aspect the invention provides a conpound of
formula (1) wherein R4, R5, 25 R6 and R are all hydrogen. In yet another
aspect tmeOoDnymaei on provides a conpound of fornula (1) WhAET/SE/RAS3I S
hydrogen, Cl.4 alkyl (optionally subséituted by C3_6 cycloal kyl or phenyl),
C3.4 al kenyl or C3.4 alkynyl. In another aspect R2 is hydrogen. In another

aspect the inm%tﬂpﬂurtﬁé@é?aﬁ&eqn%im sk i8ds Jéb&rrp&uad()ﬁo & @) WhéRin'1& is 30
methyl, ethyl, allyl, cyclopropyl or propargyl. In a further "aspect the

i nvent i ofs. gmﬂlmn[&'b@stclaa&:ai]’yb)(mr(dm&clbdikmﬂsaclr(as)cymlopro@yb R2 is nethyl, ethyl
or allyl. 1 39 PCT/[ SE 1053 6 In a still further aspect t he

i nvention pro@?’d‘g‘?‘gﬁrﬁ% é&’ﬁ@]@g formula (1) wherein R2 is C3_8 al kenyl
hopect X s Ll frind by KRR R L IR RS Ll Q]
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nitro, (C?A4al¥ (OZNHZ cyano -4 alkyl, d-4 al koxy, 15 O)NH2
C( O) NH( IS Rpy 1 é@@m diatgly qregding pbenyl Nmti(l@re@yl moeﬁtuey Riie, opkiPIgY) 2( C1
R0, Pl body Bierp SO RSB Bphr, Fopo. Radofedas i vang
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Cl-6 al y) ﬁi@)(flcs plmina crré@@%ax&xyremg,ﬂ@rw @&RBBFW RIORYR?, R33

het er oanyh G&Lyd) JKybs RWRICRA, RBSRANERN 30d, BGhehglv 97 oups of R and

In a still further aspect R® is NR*R*, phenyl, heteroaryl, phenyl(C,_,)alkyl or

heteroaryl(C, ,)alkyl; R* is hydrogen or C, alkyl; R* is phenyl, heteroaryl, phenyl(C,_)alkyl

20  or heteroaryl(C, ,)alkyl; wherein the phenyl and heteroaryl groups of R® and R* are
substituted by S(O),R*, OC(O)NR*R¥, NR*C(O)NR*R* or C(O)R*, and optionally further
substituted by one or more of halo, cyano, nitro, hydroxy, C, alkyl, C,¢ alkenyl, C, ¢ alkynyl,
C, alkoxy(C, s)alkyl, S(O),R*, OC(O)NR*R¥, NR*R¥  NR*C(O)R*', NR*2C(O)NR¥R*,
S(O),NR¥R*, NR*'S(0),R*, C(O)NR*R¥, C(O)R*, CO,R*, NR®CO,R*, C,, cycloalkyl,

25  C,ghaloalkyl, C, alkoxy or C,4 haloalkoxy; wherein R%, R%, R¥, R* R¥, R¥, R*, R¥, R®,
R*, R*, R* R¥ R*®, R¥, R®, R*, R®, R® and R* are as defined above.

In another aspect R is NR¥R*, phenyl, heteroaryl, phenyl(C,_)alkyl or heteroaryl(C,.
palkyl; R® is hydrogen or C, alkyl; R* is phenyl, heteroaryl, phenyl(C,)alkyl or
heteroaryl(C,_,)alkyl; wherein the phenyl and heteroaryl groups of R® and R* are substituted

30 by S(0),R*, and optionally further substituted by dne or more of halo, cyano, nitro, hydroxy,
Cys alkyl, C,¢ alkenyl, C, ; alkynyl, C, ¢ alkoxy(C,¢)alkyl, C,4 haloalkyl, C, alkoxy or C 4
haloalkoxy; wherein R® is C, ¢ alkyl.



substituted by S(O 2R25, OC(O NR26R27, NR32C(O) NR33R34 or C(O R41, and
optionally further substituted by one or nore of halo, cyano, nitro,

hydr oxy, W 068mBkyl , C2 6 al kenyl, C2-6 al kynyl, Cl _6 al ROrRgE@IMERal kyl ,
S(0O) 2R25, OC(O) NR26R27, NR28R29, NR30T(O) R31, NR32C( O NR33R34,

S( O 2NR35R36, NR37S(0) 2R38, C(O NR39R40, C(O R41, COZR42, NR43CO04, C3-10

cycl oal kyl , 2% 4t afothed 29bdt R 4XR 40 y hakhs rein R25,
R26, R27, R28 %9 R30, ﬁ&RS ISN:R gm%, opﬁhe%@ 3 qg%%genw,@ﬁ% R40,
R41, Ra2alkpy R Gsghewd oap}@namﬂgmhmmm &mthenyllgnowsmfﬁéandaﬂf)“eare midBoi s
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ohd Tt oo Lop AR b CHEG bIMAIRIL g%?‘?gﬂ@f"ﬁﬁgfﬁ’%%‘%@g%ﬂfﬁs‘? "t ut ed

by orfe Osuhsbmdc(forfmhmpleqy&[wl-pmlﬁﬁﬁ) byhS(dn R whefeln & dk K,){%al & axbiopryy|
C2_6 al kyn Cl-6 al koxy(Cl_6)al kyl, Cl_6 hal oal kyl, koxy or Cl 6

hal oal koWﬁl}’\"&herel n R5 is CL.6 al kyI WD 01/ 87839 PCT/ SE01/ 01053 7 In yet

Tyl Rao s s RO BN AR RIS e, RSB BRemIC gl o bRl s
are nmnoyalkyH R ik uz@a@gé}ym&t Cg)a§§25R“M1ﬁ{e<ﬁ h&%&a&ﬁ ﬁ%‘i@l(@l ls¥licy(dror exanpl e

methyl). In a further aspect IS pheny or pheny therein the phenyl

\% glrjps ah@gm@wﬁg)gumls mhecﬁ;@ gle(ﬁl@ny]andripteeoaryi rgz;m@lsﬁ}fgﬁ s:n?l zﬁhﬁ b%bcstﬁﬁ.@dZIRES
g§g5l zsleh 3b @);‘1\‘ Oﬁ o iﬂ%ﬁﬂgﬁgﬁ LR b&}y P:H}é%f‘éfg% 04 ‘(Y@& » TUtEY, 5| kylk ’
or het e)f{%g?s}f(@ﬂ%lkgllkﬁf% elrcezl(’n t%@l %é%oxg@e ter%‘érhfpﬁ1 dud§1aﬂ%)§%3
0,1 = Sl i i At L e
C2_6 al ké EY!@% (8. 7&1/?39%}’1 aryd, h@"eéP@QSfA/%F hetergnyslyk gach %ZWBCII*@I QpHPRafly, >él 6
Pydr ogent &tﬁ@e PR i BB T B RS o DIRBIE

het efrso L, OVHOEL ax(@1y, NH,C NEt), NH ) X hal
csano a:l?q{{ro h%ro(g?f,/%l NHG{@Q Qrcofmf—gl kogg(,pm%jgg W%agf’(g% %%dg% : 25
NH21 NHCFBy OffftHEM oyn\m% .C(O) NH2, NHC(O) CH31 S(O) 2N( CHB) 21

S( O) 2NHCH3, 3 tpanother a t RBis
NR45R46, phen anq_ﬁé ﬁ:}ﬁ’%ﬁg IS%%QE ’ ﬁ%f&%&?egﬂcg f‘ Pgenfﬁﬁgfﬁs phenyl
or phenyél@l?R“%glﬁ&iynoﬂ PROPIEDY Whefediipe pREnyR3rRpE oRRGad R“TRMono-

substituted by S(O),NR*R*; wherein R* and R* are, independently, hydrogen, C, 5 alkyl, Cy 4

20  alkenyl, C,4 alkynyl, C,, cycloalkyl, aryl, heteroaryl or heterocyclyl each or which is
optionally substituted by halo, cyano, nitro, hydroxy, C,, alkyl, C,, alkoxy, SCH,, S(O)CH,,
S(0),CH,, NH,, NHCH,, N(CH,),, NHC(O)NH,, C(O)NH,, NHC(O)CH;, S(O),N(CH,),, .
S(O),NHCH,, CF,, CHF,, CH,F, CH,CF, or OCF;; where, in a further aspect, R* is neither
hydrogen nor C, , alkyl. |

25 In another aspect the present invention provides a compound of formula (I) wherein X
is C(O); and R® is C,, cycloalkyl, (CH,),-aryl, (CH,),-heteroaryl, (CH,)aryl, (CH,)-heteroaryl,
(CH,);C(=O)NH-aryl, (CH2)3C(=O)NH-heteroaryl, (CH,)C,y cycloalkyl, (CH,);NO,,
(CH,);NC(=0)C,, alkyl, CH,-CH=CH-aryl, CH,-CH=CH-heteroaryl, NH-aryl, NH-
heterocyclyl, NH-allyl, NHCH,-aryl or NHCH,-heteroaryl; wherein aryl, heteroaryl and

30  heterocyclyl groups are optionally substituted as defined above.

In a further aspect the present invention provides a compound of formula (I) wherein

X is C(0); and R’ is (CH,),-aryl, (CH,),-heteroaryl, (CH,)aryl, (CH,)-heteroaryl,



substituted by S(O 2NR35R36; wherein R35 and R36 are, independently,

hydr ogen, Cl1_8 alkyl, C3.8 20 alkenyl, C3_8 al kynyl, C3_7 cycloal kyl, aryl,
het er oar WO 01/81884 er ocycl yl each or which is optionally skOBFSEdNMIess by

hal o, cyano, nitro, hydroxy, C -4 alk§l, Cl4 al koxy, SCH31 S(O CH3,

S(O) 2CH3, NH2, NHCH3, N(CH3)2, NHC(O NH2, C(O NH21 NHC(O) CH31 S(O 2N(CH3) 2,

S(O 2NHQ€H{2)30(€®)I@{I52311 @12530(6531@311@&0@%3{1{%& NeH-Aeferdcydil! NBICHSPAGE
R35 is neither hydrogen nor Cl-4 alk 25 I n another aspect the present

i nvent i ONH&HN}E tRaaaryl; sdherrow Aty dfeter heterospislsl sings e opsiogi@)subsiade®3 i s
C3 7 cyc ot %b(v 2)3-aryl, (CH2)3-heteroaryl, (CH2)aryl,
( CH2) - he er fl (CI—|2)3C( O)NH-aryI (CH2) 3C( O)NH-heteroaryI (CH2) C3-10

cycloal kyl,  (faH2omNGher( 4ot SQhEH AMidtprovibla S r A
CH2- CH=CH- het eroaryl, NHaryl, rEI— het gr ocycrlog;ll zli\IH- aﬂﬁr@ &flf g yl or

NHCHZ- hewhereiar’y Is CW)eami R’ mr(“yIHz-pHaayb(rvdmrqdl ﬂ&rp]]enﬁﬁldgats epﬁ@xwﬂbf)shbmmetbst are
opti onal thgasubs es defined above. In a further asEect the present
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and heterocyclyl rings are optionally substituted as defined above. In a

still fuibpepted apthes-1hangiosSenesition eithioopopmer %Ibstlfaeld@mﬁgmﬂbr@fylf or rruI a

I
(()p% i o%nal oo E%ﬂé re u%ggﬂdthet?rﬂ%rygnggsfm ﬁt&ﬁn&ﬁyg&bs&ﬁgfzé P%‘#}e © ﬁg%‘%/?eprl 5
bstit qﬁigs hesnd
?UCH;) |3 0X adlsa;d; glﬁlggff;t%@ 6)Eh%CIf-‘Iy i)sg a%?gg%lng)ﬁ%%? ev? oaryl, or r?oéﬁZSI)leg(mP 3%&%& nyl ,

NHCH2- pHiengtyl altgsieH2- het eroaryl or NH-phenyl (wherein the phenyl ri ng is

optionally ted at the 3-, 4- and/or . positio th oneg nor e
substituents é’@f ?@g’@&?l’e&f' epI?feﬁthB ‘E}tmn\ﬂ’i‘é‘ﬁ F57 C&P}HOHEEB}M }%o@r rings

are optiwpakih |
stated ot herlvm)é(s% opi %ﬁ\gﬁfﬁﬁg{ ?ﬂ?}’ ﬁmgﬁgﬂgfg i bﬁt@&x U %g?l?sldﬂléﬁfa
r eciltsed thé 8y, 4aa1;d/oxa53qme1tlohNV1yledme80°rohdne fof é‘$,|®(;F (DHeij gigexy (such/&ndMelor

d d_of , d R3 CH2- ph I
Cubor i rOERCRRSADHCrs Hs5D Eé‘x@btap Sli:MpS SN ol (aich 53 S (QGoBS(C.a- il or

ce: "ol SY YRR g e ARG e 2
S( O Me) ,M§), CF;,20CF;, NO,, NHC(O)(C,, alkyl) (such as NHCOMe), C(O)(C,., alkyl) (such as ‘
C(O)Me), S(O),CF;, S(O)CF,, SCF,, C(O)NH, or CO,(C,, alkyl) (such as CO,Me)], NHCH,-
20  phenyl [wherein the phenyl ring is optionally substituted at the 3-, 4- and/or 5- position with
one or more of Cl, Br, F, OH, C, , alkoxy (such as OMe or OE), CN,.S(0),(C,, alkyl) (such
as S(0),Me), S(O)(C,, alkyl) (such as S(O)Me), S(C,_, alkyl) (such as SMe), S(O),NH,,
S(O),N(C,, alkyl), (such as S(0),NMe,), CF,, OCF,, NO,, NHC(O)(C,_, alkyl) (such as
NHC(O)Me), C(O)(C,, alkyl) (such as C(O)Me), S(0),CF;, S(O)CF,, SCF,, C(O)NH, or
25  CO,(C,, alkyl) (such as CO,Me)] or NH-phenyl [wherein the phenyl ring is optionally

substituted at the 3-, 4- and/or 5- position with one or more of F, Cl, C,, alkoxy (such as
OMe) or N(C,, alkyl), (such as NMe,)].
In another aspect the preseﬁt invention provides a compound of formula (I) wherein X
is C(O); and R’ is CH,-phenyl [wherein the phenyl ring is optionally substituted at the 4-
30  position with Cl, Br, F, OH, OMe, CN, S(0),Me, S(O),NH,, S(O),NMe,, CF,, OCF,, NO,,
NHC(O)Me or CO,Me], NHCH,-phenyl [wherein the phenyl ring is optionally substituted at



al kyl) (such as SMe), S(O 2NH2, S(O 2N(Cl al kyl)2 (such as S(O 2Nwe2), Cl4
al kyl (such as M), CF310CF31 N2, NHC(O) (C, -4al kyl) (such as NHCOw),
C(O(C1 wabkyispo (such as C(O M), S(O 2CF3, S(O CF31 SCrGT/SE{1/0D)H2 or
CX2(C, -4al kyl ) (such as CO2Me)], NHCH2 20 phenyl [wherein the phenyl ring
is optionally substituted at the 3-, 4- and/or 5- position with one or

nore of @le 4- dn withl
(0 2(C, aal byt Sueh lqggag%) 21\/09)({r S( )ﬁﬁl%ﬁwﬁﬁ(@?ﬁﬁh%’o fonally

S(C, - 4al RWS}ItL(t & htheé-pshtipn vehdy, BiHR2Me SyRN( C, 4 al kyl )2 (such as
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| Kyl 15t y e Iy
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aspect ese e C oun (0] ornul a ereln
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L AL AR e i B ) 2
[ Wn;ar ei n/smmammwmalo,i hydraxg, oipto 5@1“?"“0 ﬁhﬁﬁ/g(@)%mﬁg %%rémlqml\lﬁmﬁa allToxy,
Coher o r R RN PR B b0y é%ﬂ!sx%lﬂﬂgé@)(%lﬁﬁféﬂMNBgé(Sﬂ(%n wth
F, h d as
hor o9 oty r GUBC Ly} (O BICIARP Bhituyd [BelBEERIAG TRLRNLAES nAscATRANY b
cyano, NS S(OLBLAky NGRS cybeDalkjll Sl k0 BXOMIEL, IGOINHRT § ut ed by

O k L kyl, S(OQ 2NH L kyl, Cl_4
Al koky: %E«%M:@?ﬁié%@mef 35 GO CraciuD), St oG o) COMRG 00 4

kel i SIPLELRoZchL Btk o by S B Pl DR
S( 0) 2NH2 by bylapen, hﬁﬁroﬁy,ahﬂ(y,l Cy ﬁalll_cﬂ @l kalkyxy ol%@)lmuac yhRaDOYH 2 4 CaukaMiyl,,

002(&-4 al kyl), NHC(O)( Lkyl ), NHS(O) 2(CL 4 10 al
C(O) %i:l Bq‘gﬂ% e}laylgaﬂé’ lbc%)é alo {hyzi@éwmésgifr eﬁﬁtmlbdg%( zl%hlzad by

arkoxy, L opke T ?hﬁ?‘ﬁagwﬁwﬁké%&@ it RO el o1 1

al kyl'), NEEI(O))@IlG:Ialléyl)aNHSm)z(Cﬁ Onleh, @(GUByd Jlkyl), T @@@@F&)&RB‘S* &id €27 6
al kenyl opt.i onal | Yy substituted b henaé itse tionally substituted

by hal ogéfﬁ ml%l?ﬁné’é‘(f}ﬁ it PEkyl enpheny ly@ptlon i Snbsant%& pg gaIOdhxckr,quAL nitro,
o0 ST B (0 B B AR OB,
20  CO.H, COZ(CI 4 alkyl) NHC(O)(Cy.4 alkyl), NHS(O)z(Cl -4 alkyl), C(O)(C;.4 alkyl), CF3 or
OCFs). Heteroaryl is, for example, pyrrolyl, furyl, indolyl or pyrimidinyl.

In another aspect R is a three-carbon chain which optionally carries one methyl group
along its length (for example a methyl group is carried on the carbon that bonds to the
nitrogen atom of the ring shown in formula (I)) wherein said three-carbon chain is optionally

25  substituted as described for R' above.

In a still further aspect the invention provides a compound as hereinbefore defined
wherein R' is 2,6-dimethoxybenzyl, 2,4,6-trimethoxybenzyl, 2,4-dimethoxy-6-hydroxybenzyl,
3-(4-dimethylamino-phenyl)prop-2-enyl, (1-phenyl-2,5-dimethylpyrrol-3-yl)methyl, 2-

" phenylethyl, 3-phenylpropyl, 3-R/S-phenylbutyl, 3-cyano-3,3-diphenylpropyl, 3-cyano-3-
30  phenylpropyl, 4-(N-methylbenzamido)-3-phenylbutyl or 3,3-diphenylpropyl.

Further examples of R' include each individual partial structure presented in Schedule

I and each individual partial structure presented in Schedule I can be combined with any

definition of X, R%, R’ R*, R%, R%, R”, m or p as herein defined.



cyano, Cl1_4 alkyl, Cl1_4 al koxy, C(ONH2, C(ONH(CL. 4 alkyl), CO2H, C02(Cl -4
alkyl), NHC(O(C1L 4 alkyl), NHS(O2(Cl1 4 alkyl), C(O(CL 4 alkyl), CF3 or
OCF3; andverabs78and R16* are, independently, Cl_4 al kyl oPCPRENyI1053
(optionally substituted by hal o, hydrnéxy, nitro, S(OkCl 4 alkyl,

S(O) 2NH2, cyano, Cl1_4 alkyl, Cl_4 al koxy, C(ONH2, C(ONHC _4 alkyl), 20

CO2H, Q02( Cl - th aboltier hspete @ kebhiodt pRivide h coMpSirld £ KeleiffbdbieWetined i hdrkil 4
al kyl), CF3 or OCF3). Heteroaryl is, for exanple, pyrrolyl, furyl, indolyl

or pyri nRdisdyR/S-phenyihotyier, prefsebly, R13-diphenytipropy: dariforihartaspact RhisGH(S)-
optionally carries one hyl gr e} its length (for exanple a methyl
glrooup i spliw&iué'&' Bhy?tﬁﬁé?%éﬂgq%g% %g‘ﬁi&ig’%f%lpf(}?é(f gi t rg)gen at om)of the ri %g
shown in formy i i - LA j 25
Subet tut eq o Bl SknbhREEHIS Bleflrt BRRGESBAL RELRpD PR AN [

i nverk i owhgreimR 'dea haretxihefere defiasi; R isdtiyieilon er gedlopredyl (frekehpleRllyl &

2, 6-di met hoxybenzyl , 2.4, 6-tri nethoxybenzyl, 2, 4-di nethoxy- 6- ydroxybeniyl,
3- (4- di netoigerenyls audRe AREELE H,(4-F-CH,), NHCH,(4-8(0),CH;-C¢H,),

S At e ACSHS A R o PR e NS Lo oA el C Ui
4- (N- et Bud)anz e qhor SxPRBRNREEY4-S0)H13: RN PEHUORY), CIEUE Ehar_exanpi es

of R1 include each individual partial structur'e presSented in Schiédul e |
and each i ndi laiygtianotherraspent thet presentinzeniioageovides a corfpdvad i dormuta(l) be

hor el btk N b RSSO kIR BT &1 661 b indikrde R hersighetbre dagged”
i nvention propdesthar &g@&%%ﬂref’éﬁ Hﬁ%ﬁﬁ«g@%@ﬁ@i Q@Bﬁgﬁ&alv@gqg&;lﬁ% ( hbfin

3- R/ S-phenyl butyl or, preferably, 3, 3- henyl prop u er aspect
Rl is 3-RSp3,pliphgtybpropyl, X is G@&R s fliylf nerR s pehéreRbefose $efBredi phenyl propyl .
In a still fglrthe_r spect the present invention provides a conpound of
formula (1) iR GRFIRFE aspect dheRIP e NP HOR RIBT ALY corppoyng offprprula €) |y or

Mo o Bl s B B R RAE S 15 LD OB IR N s,
CH2 (14 F- KtidheforctdfidedS( O) 2CH3- C6H4) or CH2(4- S(O) 2NHZC6H4) {for exanpl e

NHCH2( 4- S( O) 2CH3- C6H4) or CH2(4-S( 0O 2CH3-C6H4)}. In yet another aspect the
present i nvenfiaspthsr espeetdbe aresenpanpationprovisiesaicamppynd of fahroule () wRerdig R’

3 3-dl PhEY LY proyr't sTs-FRenl TbufstR 18K, r2 W helif AR R SIRRRICT ©
(such as an amine group as hereinbefore defined for R?).

In yet another aspect the present invention provides a compound of formula (Ia):

RZ
O
X—R

20 ‘
wherein X, R?* and R? are as defined above.

In a further aspect the present invention provides a compound of formula (Ib):

R2
Oy
X—R

wherein X, R? and R? are as defined above.



In a further aspect the present invention provides a conpound of formula
(I') wherein R is 3,3-diphenylpropyl, Xis CO R2is allyl, and R3 is as
her ei nbefvop e1/8889 ned. In a still further aspect the preseR€T/SRMaEN0dI30N
provi des a conmpound of formula (1) vherein R is 3,3-diphenyl propyl or
3-R/ S-phenyl butyl, Xis C(O, R is H and R3 is as 15 hereinbefore

defined. I'n apoffgr ﬁfﬁ@%geét*ﬂﬁe I@%@e@?ﬁ% htﬂ)\ﬁ wa@s g%@ﬂg&ﬁ@e@ﬁﬁgﬁ?;ﬁ&dx s

formula (1) wherein R eny pro

C(O, Ris Hor nmethyl, an 1R3 R45Rg4ﬁ (such as an am ne group as
her ei nbefore defined for er aspecf, the present invention
provi des a conpound of forrrul a Ia) 3N (1a§ )X R3 1 20 wherein X,
R2 and R3 are as defl ned above. a fur aspect the present invention

provi deswﬁergﬁ@p szgfl&)&%aaf%gﬁeg %’g7SN N~ X_R 3 (Ib) wherein X R2 and

R3 are as defln > “abov E01/ 01053 11 In a still further

aspect the priagenindthatepdco theprasehtiaserion a&ch &m dﬁdﬁh&ﬂékﬁm&hﬁ)ad) mR2 N
N s (Ic) X Rwerein X in, R, R2 and are as defined above. "I n yet

anot her aspect the present |nve ion provides a conmpound of fornula (1d):
OHNRI4 2 NNR(id) XR3

| ©)\/\ D. (Id)

wherein X, R? and R are as defined above; and R* is hydrogen, alkyl {optionally substituted
| by halo, hydroxy, C, ¢ alkoxy,. C,. haloalkoxy, heterocyclyl or phenyl (itself optionally

substituted by halo, hydroxy, cyano, C,, alkyl or C,, alkoxy)}, phenyl (itself optionally

substituted by halo, hydroxy, nitro, $(0),C,_, alkyl, S(O),NH,, cyano, C, , alkyl, C, , alkoxy,
10 C(O)NH,, C(O)NH(C,,, alkyl), CO,H, CO,(C,, alkyl), NHC(O)(C,., alkyl), NHS(0),(C,,

alkyl), C(O)(C,, alkyl), CF; or OCF,), heteroaryl (itself optionally substituted by halo,

hydroxy, nitro, 3(0),C, , alkyl, S(O),NH,, cyano, C,, alkyl, C,, alkoxy, C(O)NH,,

C(O)NH(C,, alkyl), CO,H, CO,(C,, alkyl), NHC(O)(C,, alkyl), NHS(0),(C,., alkylj,

C(OX(C,, alkyl), CF, or OCF,) or NR*R*; wherein R* and R¥, together with the nitrogen to
15 which they are attached, join to form an aziridine, azetidine or pyrrolidine ring.

The following compounds illustrate the invention.
TABLE]

Table I lists compounds of formula (Ia):

. R2
v e
“X—R

20 wherein X, R? and R? are listed in the table. Mass Spectrum details are given for certain

compounds of Table 1.



wherein X, R2 and R3 are as defi ned above;

{optionally substituted by halo,
het er ocyov@b1/8183pheny|

(itself optionally

and R14 is hydrogen,
hydr oxy, Cl1_6 al koxy, C, 6 hal oal koxy,

al kyl

substitut ed byP@BSBII/HYIHr OXY,

cyano, Cl-4 alkyl or Cl-a al koxy)}, pRenyl (itself optionally substituted
by hal o, hydroxy, nitro, S(OkC 4 al kyl, S(O 2NH2, cyano, Cl-a al kyI C1
al koxy, 1 NAAITD) N TR alrkyty, H— COZ(CI——atkyt )y ‘@M ey
al kyl), NHS(O2(Cl-4 alkyl)), C(O(CL| alkyl), C173 or OCF3), heteroary
(itself optNenal |y gqubstityted by hal ¢, hydroxy, nitro, S(O) kCl} feirky)
S(O) 2NH2, ?&nn Cl-l4 alkyll Cl4 alkoxy C(O NH2 C(ONHC1. 4 a] kyl)
CC2H, C02(/CL-, “al kyl| )CONHC( dfleci4 al ky pyndmr‘{éyb) 2(Cl-4alkyl), J OME, -
al kyl), CI7#3 -oCF3) T&F?@R%%——Mhe] — 0—and—R21—toegether—w-th-th
ni trogen t|d 15 whi ch cE(;{ey attache(iﬁr"%V to forman aziridine, 404
azetidine [g pyrrorijgt@e Ting The Tt mds—TtHustrate €
I nvention.| TABLE | |Table | I?st S com)ou(%\clps g‘??@ F%I a(la): R SRF XR 3
(la) /1 2Q 4herein XCO2 andM&3 are || gligd3iyd the tabl e, Mass Specifgm
details arlegiven far certgin conpoun of Table |. WO 01/87839 le
PCT/ SEO1/ (053 12 uﬁﬁbounc MeR2 R3 L<:&B\IONdner(-My+) 1 CO Me pyrj dd6d4-yl
415 2CO!‘5%fur°‘ 404—3-CO-M—4
thien-3-yl| %19 5 COGR 2- W&+t hi en- 4. Wa%nz yE CO Me pyr azi n- 2-y| 486 | 7
CO Me 2, 3-[GIZ=pyridiTE Cg yi Eg 8—CO S o =—4=y+—46 Me
3-Me-thien-2-yl 434 1 63 Me-fu E,Q‘CIF’Jpﬁgiﬁ S_LJ;IYCO Me 2-CN-pyri ézn 5-yl
440 8 CO Me 1 2-Cl-6-Me-pyridin-4-yl 462

9 CO Me 3-Me-thien-2-yl 434

10 CO Me 3-Me-fur-2-yl 418

11 CO Me 2-CN-pyridin-5-yl 440

12 CoO Me 2-NO,-thiazol-4-yl 477

13 CO Me (CH,)sC¢H, 483

14 CO Me (CH,),CONH(4-MeO-C(H,) 514

15 CO Me cyclopent-1-en-1-yl 403

16 Cco . Me (CH,),COCH; 540

17 CO Me 4-tert-butyl-cyclohexyl 476

18 CO . Me 2-Me-4,5,6,7-F -benzofur-3-yl 539

19 CO Me (CH,)1(3,4-(Me0),-CH,) 516

20 CO | Me (CH,);CONH(CH) 499

21 Cco Me (CH,),S(benzothiazol-2-y1) 530

22 CO Me (CH,);CONH(2-CN-C H,) 524

23 CO Me CH,(1-phenyl-5-methyl-imidazol-4- 508

yh
24 CcoO Me CH,(adamant-1-y1) 486
25 CO Me (CH,);(1-Me-1,2-dihydro- 537
isoquinolin-1-on-3-yl)
26 CcO Me CH,(4-hydroxy-phthalazin-1-yl) 496
27 CO Me CH,(1-Me-cyclohexyl) 448




12 CO Me 2- NO2-t hi azol
(CH2) 2CONH( 4- MO C6H4) 514 15 CO Me cycl opent-1-en-1-yl
(CH2) 7CODeDI51/8439 17 CO Me 4-tert-butyl
2-Me-4,5,6, 7- F4- benzof ur - 3-yl
CO Me (CH2) 3CONH(C6H5) 499 21 CO Me (CH2)2S(benzot hi azol

-4-yl

477

403 16
-cycl ohexyl

13 CO Me (CH2)5C6H5 483 14 CO Me

CO Me

476 1BCUSEME1053
539 193CO Me (CH2) 3(3, 4- (MeO) 2- C6H3) 516 20
-2-yl) 530 22 CO

508 y1) 3500 M Ol atamants Loyl) 4565 BEG WL (cre) a( 1 Ne- 1. 2. dohydf o-
537 isoqyi28olin-T {@B3-yl)M26 CO Me| GHRAMNOydoxy- pht hal azi n- 1- ylye 496
27 CO Me CH2(1-Me-cyclohexyl) 448 WO 01/ 87839 PCT/ SE01/01053 13 28 CO |Me
gl;Z(CIO nﬁ/gn- gﬂyzl) )5 !\égs g@ co {pggei/;;- %Pwﬁgfflzﬁ. 324go leg {ggzs;( Ca#b) (443
( CH2) BNHCOCE3 517 537%0 Mg P2 ( 2- I\/E-IBE BH3) 486 35 CO Me 7443\3
GG BB 5 F-1 R4aT- 3-J1T610 - 58] ST “o(3 4 (WweOl- Bibg)| 513
39 CO CH2CB3CH2 CH2(&d, 5- (Med) 3- CoHZ) (GHJ.NHCOCF, 517

34 co Me CH,(2-Me-3-NO,-C(H,) 486

35 CO Me CH,(3,5-(Me0),-C,H,) 488

36 co CH,CH=CH, | CH,(4-EtO-CH,) 497

37 cO CH,CH=CH, | CH,(5-F-indol-3-y) 510

38 cO CH,CH=CH, | CH,(3,4-(MeO),-C,H,) 513

39 CO CH,CH=CH, | CH,(3,4,5-(Me0),-C,H,) 543

40 CO CH,CH=CH, | (CH,),COCH, 509

41 CO CH,CH=CH, | CH,(indol-3-y1) 492

42 CO CH,CH=CH, | CH,(3,4-methylenedioxy-C/H,) 497

43 CO CH,CH=CH, | CH,(4-I-CH,) 579

44 CO CH,CH=CH, | CH,(4-OCF,-C,H,) 537

45 CO CH,CH=CH, | CH,(3-Me-4-MeO-C,H,) 497

46 CO CH,CH=CH, | CH,(3,4-(MeO),-CH,) 527

47 CO CH,CH=CH, | CH,(3-CF,-4-F-CH,) 539

48 CO CH,CH=CH, | CH,(benzthien-3-yl) 509

49 cO CH,CH=CH, | (CH,),(3-(pyridin-2-y)-1,2,4- 550

oxadiazol-5-yl)

50 CO CH,CH=CH, | (CH,),CO(thien-2-y1) 515

51 CO CH,CH=CH, | (CH,),(4-Me-CH,) 495

52 co CH,CH=CH, | CH,(5-MeO-indol-3-yl) 522

53 S(0), |Me 2-OCF,-C H, 533

54 S(O), |Me 3-NO,-4-CI-C H, 528

55 S(0), |Me 2,5-CL,-CH, 517

56 S(0), Me 2,5-Cl,-thien-3-yl 523

57 S(0), |Me 2-Cl-5-CF,-CH, 551




40 CO CH2CH=CH2 (CH2)30006H5 509 41 CO CH2CH=CH2 CH2(i ndol

CO CH2CH=CH2 CH2( 3, 4- met hyl enedi oxy- C6H3) 497 43 CO CH2CH=CH2
CH2( 4- | - ®60IYSBID 44 CO CH2CH=CH2 CH2( 4- OCF3- C6H4) 537 HET/SOIGHEGH=CH2
CH2( 3- Me- 4- MeO- CBH3) 497 46 CO CH2CH#CH2 CH2(3, 4- (MeO) 2- C6H3) 527 47 CO
CH2CH=CH2 CH2(3- CF3-4- F- C6H3) 539 48 QO CH2CH=CH2 CH2(benzt hien-3-yl) 509

-3-yl) 492 42

e A A SN e T T PR
52 CO CH2CHoCH2 CHZ(Es-(M; iindel - 3-yT) (5221455, 3(@) 2 VB 2- OCF3-Cb 33| 54
S(02 Me 3-NR4-C -(6H3 528 55 S(O 2| Me 2. 5-C %%:ws 517 56 S(O 2 M
2,5-Cl2-t hi6én- 3-y1 ‘:28{0)257 MO 2 Me 2 @;H-BZ—C{EE& C6H3 551 WD 01/ 87]83985
pCT/SEOl/(1nRQ 14498 2 M 2-Cl-thien-2-vl 489 59 S(O2 M
2- C1- 4- CF3-%d6H3 551 fég’ig(?»l\giye gk4;'éﬁc§k§s&%5 61 S( 0) 2’ Me 2, 6B- Sii? d5H3
g(lé) 26§/ES§ %% 06H4 %9708: 1\@?6) ZUK/E ; '-?/b $i%soxazol - 4.\,;/1\,;265\,. 66‘2%2((0) §4|\/e
2- (i soxazaolgz3-yT)thi oy, Y mdZ 67 S @@_ﬂ(ﬁﬂggmé)nguve)-wm p 08 CO
Me NH( 3, 4{C12- C6HB3) 496

64 S(0), | Me 2-CF,-CH, 517

65 S(O), Me 3,5-Me,-isoxazol-4-yl 468

66 S(0), Me 2-(isoxazol-3-yl)thien-5-yl 522

67 S(0), |H 3-Cl-4-(NHCOMe)-C,H, 526

68 CO Me NH(3,4-C1,-C,H,) 496

69 coO Me NH(3-Cl-4-Me-C ) 476

70 cO Me NH(4-CF,-C,H,) 496

71 CO © | Me NH(4-COMe-C,H,) 471

72 cO Me NH(2-Me-5-NO,-CH,) 487

73 cO Me NH(3,4-F,-C(H,) 464

74 coO Me NH(CH,),thien-2-yl 462

75 CO Me NH(4-I-CH,) 554

76 CO Me NH(2-Et-C,H,) 457

77 CO Me NH(2,6-(Me),-C,H,) 457

78 CO Me NHCH,(2,4-CL,-C,H,) 510

79 CO H NHCH,CH, 428

80 CO H NH(4-Br-C,H,) 494

81 cO H NH(4-CI-CH,) 443

82 CO H NH(2-CI-C,H,) 4438

83 CO H NH(4-Me-C,H,) 428

84 CO H NH(2,6-Me,-4-Br-C,H,) 522

85 CO H NH(2,4,6-Me,-C,H,) 456

86 CO H NH(2-NO,-4-Me-C,H,) 473

87 CO H NH(3-NO,-4-Me-C,H,) 473

88 CO H NH(2-Me-3-NO,-C,H,) 473




69 CO Me NH(3- Cl-4- Me- C6H3) 476 70 CO Me NH(4- CF3-C6H4) 0 496 71 CO Me

NH( 4- COVe- C6H4) 471 72 CO Me NH(2- Me- 5- NCR- C6H3) 487 73 CO Me
NH( 3, 4- FAV@BHBB39164 74 CO Me NH( CH2) 2t hi en- 2-yI

462 75 BOINEVINHGSE- | - C6HA)

554 76 CO Me NH(2-Et-C6H4) 457 77 @O Me NH(2, 6- (Me)2- C6H3) 457 78 CO Me
NHCH2( 2, 4- C12- C6H3) 510 79 CO H NHCH2C6H5 428 80 CO H NH(4- Br- C6H4) 494

3580084'? gogg- NHEZ, 6- @-4- lg?fcabﬁzy ?S»N}%W Hifz 403 kI\?Ejsncgkz) 45: 6 gg)
CO H NH(2{® - 4- M- ('id) 413 87 CO H Na( leng}cesm) 27388 Gi%
NH( 2- Me- 3{NQ2- C6H3) |473 W0| 01/ 87839 PCT/ SEoi 01053~ 15 89 CO H
s b0 foke uts [0 a0 2 e SL CO W (T RED)
NH( 4- NVe 24 é%H4) 457 &% col B NHCH2( 2- vé%%ﬁnlylen@é{s)% CO Me thien: 2431 |419
97 QO M oiiCe-threneyyt 198 CO MR NG -Eg 558 450
94 CO H NH(4-NMe,-C,H,) 457
95 CO H NHCH,(2-Me-C,H,) 442
96 CO Me thien-2-yl 419
97 CO Me 2-NO,-thien-5-yl 443
98 CO Me 3-NO,-CH, 458
99 CO Me 4°NO,-C,H, 458
100 CO Me 4-F-CH, 431
101 CO Me 2-Cl-pyridin-5-yl 4438
102 CO | Me fur-2-yl 403
103 CO Me CH,(4-Br-C,H,) 507
104 CO Me (CH,),CO,Me 423
105 CO Me cyclobutyl 391
106 CO Me (CH,),(2-MeO-CH,) 471
107 CO Me 1-(4-MeO-C¢H,)cyclopropyl 483
108 co Me (CH,),indol-3-yl 494
109 COCO | Me CH,CH(CH,), 421
110 CO Me benzyl 427
111 CO Me CH,(3,4-CL-C.H,) 495
112 CO Me CH,(tert-butyl) 407
113 CO Me CH,(3,4,5-(Me0),-C,H,) 517
114 O | Me CH,CH(CH,), 393
115 CO Me CH,CH=CHC,H, 453
116 CO Me CH,CH,SCH, 411
117 CO Me CH,(4-CI-C,H,) 461
118 CO Me 2,6-Cl,-pyridin-3-yl 432
119 CO Me CH,(2-F-C,H,) 445




99 CO Me 4- NO2-C6H4 458 100 CO Me 4-F-C6H4 431 101 CO Me

2-Cl -pyridin-5-yl 448 102 CO Me fur-2-yl 403 103 CO Me CH2(4-Br- C6H4) 507
104 CO MovQ GHZFEOC2Me 423 105 CO Me cycl obutyl 391 106 BOUME01/01053

(CH2) 3(2- MeO- C6HA) 471 107 CO Me 1- (14- MeO- O6H4) cycl opropyl 483 108 CO Me
(CH2) 3i ndol -3-yl 494 109 CO0O Me CHPCH(CH3) 2 421 110 CO Me benzyl 427
111 0O Me [@B8(3, 4- C1ZGBHE] M®5 112 JO@eTT- buTyT) 407 [I13350|Me
CH2( 3, 4, 51(Me0) 3- CBID) 517] 114 CO Me| CHACH OBY2 393 115 CO M
CHZCH=CHCE)|'1181453 11 @O Ve M38H2 CH2 SCHBplenyl 117 CO Me CH2( 4- O - G6H441 461
118 CO Me Cl2-pyridin-3-v| .482 119 _CO Me m?(? E- r‘ﬁHA\ 445 \\D 01/ 87839

PCT/ SE01/(118§3WE6 1560 0o W3- F- CHFUR-GlaSeHi o1 000 M pherlyl 4al11 | 122
o Me CH2(2 161230 3 Ch— 6+ 194 CONE
CH2( 3- MeO) E%F—TA) 57| s b CHg'(:3 6%312%) 487 126 0O |ve%6!

$§E g Z: F:;tﬂé c)é Hg¢54653t—0 o M IRt Y 2T 7
125 CO Me CH,(3,4-(Me0),-C,H,) , 487
126 CO Me CH,(4-F-C;H,) . 445
127 CO Me CH,(4-MeO-C¢H,) 457
128 CoO Me CH,(2,4-F,-C;H,) 463
129 CO Me CH,(thien-2-y1) 433
130 CoO Me CH,(thien-3-yl) 433
131 Co Me CH,(indol-3-y1) 466
132 CO Me CH,(2,4-CL,-C,H,) 495
133 CO Me CH,(3,4-F,-C/H,) 463
134 CO Me CH,(4-CF;-CH,) 495
135 CO Me CH,(4-CF,0-C¢H,) 511
136 CO Me CHMe(C4Hs) 441
137 CO Me CH,(benzthien-3-yl) 483
138 CO Me CH,(4-NO,-C;H,) 472
139 CO Me (CH,),(3~(pyridin-2-y1)-1,2,4- 524

oxadiazol-5-y1)
140 CO H CH,(4-NO,-C(H,) 458
141 Co H CH,(3,4,5-(Me0),-C(H,) 503
142 CO H (CH,);(3~(pyridin-2-y1)-1,2,4- 510
oxadiazol-5-yl)
143 CO H CH,(4-CI-C;H,) 447
144 CO Me NH(3-CI-C.H,) 462
145 CO Me NHCH,CH; 442
146 CO Me NH(cyclohexyl) 434
147 CO Me NH(phenyt) : 428

148 ) Me NH(2-MeO-C(H,) 458




129 CO Me CH2(thien-2-yl) 433 130 CO Me CH2(thien-3-yl) 433 131 CO Me

CH2(i ndol

-3-yl) 466 132 CO Me CH2( 2, 4-C12-C6H3) 495 133 CO Me

CH2( 3, 4- WO GE$1BY9 463 134 CO Me CH2(4- CF3- C6H4) 495 135 BOI/NE01/01053
CH2( 4- CF30 C6H4) 511 136 CO Me CHMB(ITGH5) 441 137 CO Me

CH2( benzt hi en-3-yl) 483 138 CO Me CH2(4- NOR- C6H4) 472

139 CO Mme

(013'2523&825%434? | 2553- di%llcz)l\ﬁi CH2( 3, 4, 3'*’5@@%{5 élc'%)Hz) 128?”122 og 1
(CH2) 3( 3- (|py30i di n- 23(1:()) 1,2,Me 510 O aqﬂa,z&l_c%{:‘yl ) 143 CO H CHZ[4-508- CbH4)
447 144 4O Me NH(3-ICl - COoH4) 462 145!CO Me NHCH2C6HS 442 146 CO Me
LN [0 colWNTEhen|INHESE b e T2, o) o
NH(4- Br - O4HPP 508 151000 IVIRI( 4- o - VN8 CHg2 co Ve NH(4- Np2-ACBHY
K ey (e R I
154 co Me NH(4-CO,Et-CH,) 500
155 CO Me NH(2-F-C{H,) 446
156 Co Me NHQ-CI-C.H,) 462
157 CO Me NH(4-Me-C,H,) 442
158 CO Me NH(2,4,6-Me,-C.H,) 470
159 CO Me NH(2-NO,-4-Me-C,H,) 487
160 CO Me NH(2-Me-4-CI-C,H,) 476
161 CO Me NHG-CN-CH,) 453
162 CO Me NH(3-NO,-4-Me-CH,) 487
163 CO Me NH(3-COMe-C,H,) 470
164 CO Me NH(3,5-Me,-C.H,) 456
165 CO Me NH(2,4-Me,-C,H,) 456
166 CO Me NH(2-Cl-4-NO,-C,H,) 507
167 CO Me NH(2-Me-3-NO,-C/H,) 487
168 CO Me NH(4-MeO-C,H,) 458
169 0] Me NH(n-propyl) 394
170 CO Me NHEt 380
171 CO Me NH(2-phenyl-cyclopropyl) 468
172 CO Me NH(CH,CH=CH,) 392
173 CO Me NH(naphth-2-y1) 478
174 CO Me NH(CH,),C H, 456
175 CO Me NH(2,6-Cl,-pyridin-4-yl) 497
176 CO Me NH(,6-F,-Ci,) 464
177 CO Me NH(E-N(Me),-C.H,) 471
178 CO Me NH(naphth-1-y1) 478
179 CO Me NH(2-Me-CH,) 442




157 CO Me NH(4- Me- C6H4) 442

NH( 2, 4- Me2- C6H3) 456 166 CO Me NH(2- Cl- 4- NC2- C6H3) 507

158 CO Me NH(2, 4, 6- Me3- C6H2) 470 159 CO Me
NH( 2- NC2- 4- Me- C6H3) 487 160 CO Me NH(2- Me-4-Cl - C6H3) 476 161 CO Me
NH( 3- C\- ®60Id)/87438 162 CO Me NH( 3- NO2- 4- Me- C6H3) 487 163PCOSEE/01053
NH( 3- COVE- C6H4) 470 164 CO Me NH(3, 38Me2- C6H3) 456 165 CO Me

167 CO Me

mﬂg ﬁ gﬁgm ééﬁm)wo Co It/;%ﬁét IVS8T(;| ﬁg % EE "’ﬁﬁ( 2- phégil E’:E:Jy?:,}eopF"(%prI
NF{ CH2) 208LEs 456 115 0 g ML 2. 6 C13- myrt dinedovl) 497 176 CO N -
NH( 2, 6- F2-|d8RB) 464 | bord COMe NH( 4- N{ K, - Chimidazol B-y11 78 CO Me | 424
NH( napht h-A—)—4781 179 GO M NH(2- M Q1/87839 PCT/SEQ1/(Q
18 1SO CO K}ééNH(z 6| 8994 cofMe 406 18] E’%ﬁ@-ﬁiﬁe%ﬂﬁ@@@ 494 rlsl‘z'}bg:
54 bond N "Cro( 3. O N02| B51) 461 | LeB DONT O CFBEh Br 1 m adzorS 5.y
469 186 hasg Me CHZ(énd 4- OMdENzyT) - | OHIaZBl-iSid¥Lol- Ry 469

186 bond Me CH,(1-(4-Cl-benzyl)-imidazol-3-yl) . 514

187 bond H CH,(3-NO,-4-OH-C(H,) 447

188 bond H CH,(3-OH-4-NO,-C,H,) 447

189 CO Me CH,(2,2-Me,-3-(COMe)-cyclobutyl)

190 CO Me CH,(3-Me0O-4-OH-CH,)

191 CO ' |Me CH,(5-OH-indol-3-y1)

192 CO Me CH,(5-F-indol-3-yl)

193 CO Me CH,(4-OH-CH,) 443

194 CO CH,C=CH (CH,),cyclohexyl

195 CO CH,C=CH CH,CH,CH(CH,)CH;,

196 CO | CH,CH=CH, | (CH,)cyclohexyl

197 CO CH,CH=CH, | CH,(benzthien-3-yl)

198 CO CH,CH=CH, | CH,(4-(S(0),Me)-CH,) 536

199 CO CH,cyclopro | (CH,);cyclohexyl

pyl

200 CO (CH,),phenyl | NH(2,4-F,-CH,)

201 CO H NH(3,4-Cl,-CH,)

202 CO H NH(2,4-Me,-CH,)

203 CO H NH(2-Cl1-4-NO,-CH,)

204 Co H NH(4-MeO-C,H,)

205 co H NHCH,(2,4-Cl,-C.H,)

206 CO Me CH,(4-Me-C(H,) 441

207 CO H CH,(3-Me-C¢H,)

208 CO H benzyl

p—

Ve

053

1
d Me
1

I

)



187 bond H CH2(3- NO2- 4- OH CBH3) 447
189 CO Me CH2(2, 2- Me2- 3- (COME) - cycl obutyl) 190 CO Me CH2(3- MeO- 4- OH CBH3)

191 CO Mw@piRgB30OH i ndol
CH2(4- OH CoH4) 443 194 CO CH2C- CH (@p2) 3cycl ohexyl
CH2CH2CH( CH3) C6H5 196 CO CH2CH=CH2 ( CH2) 3cycl ohexyl

-3-yl)

192 CO Me CH2(5-F-i ndol

- 3PGI/FEMABIBO Me
195 CO CH2C- CH
197 CO CH2CH=CH2

188 bond H CH2(3- OH 4- NO2- CBH3) 447

Croeye oprPoi2) ol el tioyt 200 | BB Spery| NA 2. 4. F2-pore) ~ bo1
(N:S( g cN:T( ?11 ﬁlzé(elésﬁg)ﬂ )%%iuéoqﬁ EHETK/EO%?% éBJHbﬁH&z(z 4} C12 CeH3)
O AR R & G A i)
CH2(3-F- CaHi2 211 Q&@ CHz(H, i so- pr opﬂHZ@mdple-ﬁm{co H CH2- 3-i hdol e- 5- OH
213 (D H (PBobe—Ot—14,00+-G0l3 i 40 D) 21500

214 Cco H CH,(3-Me-4-MeO-CH,)

215 CO H 5-F-indol-3-yl

1216 CO H CH,(3,4-CL,-C;H,)

217 CO H CH,(4-phenyl-C,H,)

218 CO H CH,(3,4-F,-C,H,)

219 CO H CH,(4-CF,0-CH,) 497

220 CO H CH,(3-Br-4-MeO-C,H,)

221 CO H CH,(3-CF;-4-F-CH,)

222 CO H CH,(benzthien-3-yl)

223 CO H CH,(4-(S(0),NH,)-CH,)

224 CO H CH,(4-(S(0),NMe,)-C H,)

225 CO H CH,(3-CF,-C,H,)

226 CcO H CH,(3-Br-C,H,)

227 co H CH,(4-Br-C,H,)

228 co H CH,(4-(4-F-C,H,)-C H,)

229 CO Me NH(4-CF,0-C4H,)

230 CO Me NH(3-F-C;H,)

231 CO Me NH(2,4-F,-C,H,)

232 cO H CH,(4-NH,-C,H,)

233 CO CH,CH=CH, | CH,(3,5-(MeO),-4-OH-C H,) 529

234 CO Me CH2(4-CN—C6H4) 452

235 CO Me CH,(4-(S(O),NH,)-C,H,) 506

236 CO Me CH,(4~(S(0),NMe,)-CH,) 534

237 CO H CH,(3,4-(OMe),-C;H,) 473

238 CO H CH,(4-OMe-C4H,) 443

239 CO H CH,(4-OH-C,H,) 429




216 CO H CH2(3, 4- C12- C6H3) 217 CO H CH2( 4- phenyl - C6H4) 218 CO H
CH2( 3, 4- F2- C6H3) 219 CO H CH2(4- CF30- C6H4) 497 220 CO H

CH2( 3- Br WO My©S@6H3) 221 CO H CH2(3- CF3- 4- F- C6H3) 222 CCPEII/SE01/01053
CH2(benzt hi en-3-yl) 223 CO H CH2( 4- @8( O) 2NH2) - C6H4) 224 CO H

CH2(4- (S(Q 2NWe2) - CBH4) 225 CO H CH2(3- CF3- C6HA) 226 0O H CH2(3- Br - O6H4)

ﬁa(?fcc)l:go %‘?92) ® -2§8 Ne [NEY 3- chlé\m Ggégfﬁég{ k;é)b;(l;—l?z 4L|L:§ CCEG?HB) 48332| co
H CHZE4- NH2243oH4) 2330 §0 CHGHECHZ FHA' Zg 6_ - 4-ORFCOH2) 529 3% Me
CH2(4- ON- dBHA) 452 235 CO|Me CH2(4- ($(O)2NH2)* ¢bHA) 506 236 COl Me
CH2( 4- ( S( Q)299Ve2) - C§HAY 534 H237 CO H |GR(3OF, {0 ND) 2- C6HB) 473 P38 CO H
CH2( 4- OVe-1CBHA) 443 | 230 CO H CH2(4- Ol CAHA) 429 WD 01/ 87839 PCTJ SEQ1/ 01053
20 240 CO #@4\2(% gf\@GM) G LH2GH, COVRAGHEH,)F- O6H4) 431 242 CaTH
e e e
245 CO CH,CH=CH, | NHCH,C,H, 468
246 CO CH,CH=CH, | NH(phenyl) 454
247 CO CH,CH=CH, | NH(4-OCH,-C,H,) 484
243 CO CH,CH=CH,. | NH((S)-CH,CH(phenyl)) 482
249 CO CH,CH=CH, | NHCH,CH=CH, 418
250 CO CH,CH=CH, | NHCH,(3-CH,-C,H,) 482
35T CO CH,CH=CH, | NHCH,(4-OCH,-C,H,) 498
252 CO CH,CH=CH, | NHCH,(4-CH,-C,H,) 482
253 CO CH,CH=CH, | NHCH,(4-F-C,H,) 486
254 CO Et CH,(4-F-C,H,) 459
255 CO Et CH,(4-CI-C.H,) 475
256 CO Bt CH,(4-NO,-C.H,) 486
257 CO Et CH,(4-CN-C,H,) 466
258 CO Et CH,(4-S(O),NH,-C,H,) 520
359 co Bt | CH,(4-S(0),N(CH,),-C.H,) 543
260 CO Ft NH(4-Me-C,H,) 456
261 CO Et NH(CHCH,C,H,) 470
262 CO Et NHCH,CH=CH, 406
263 CO Ft NHCH,C,H, 456
264 CO Et NHCH,(3-Me-C4H,) 470
265 co Et NHCH,(4-OMe-C,H,) 486
266 CO Et NHCH,(4-Me-C4H,) 470
267 CO Et NHECH,(3-F-C,H,) 474
268 €O Me CH,(4-(OCH,CH,)-C,H,) 533"
269 CO CH,CH=CH, | CH,(3-F-C,H,) 471
270 CO CH,CH=CH, | (CH,),-3-(4-CI-C,H,)- 583




246 CO CH2CH=CH2 NH(phenyl) 454 247 CO CH2CH=CH2 NH(4- OCH3- C6H4) 484 248
CO CH2CH=CH2. NH((S)- CH3CH( phenyl )) 482 249 CO CH2CH=CH2 NHCH2CH=CH2 418

250 CO CAPGHIEEINZ9 NHCH2( 3- CH3- C6H4) 482 251 CO CH2CH=CH2 MEOSR{AM@3H3- C6HA)
498 252 CO CH2CH=CH2 NHCH2( 4- CH3- C614) 482 253 CO CH2CH=CH2
NHCH2(4- F- CBH4) 486 254 QO Et CH2(4-F-O6H4) 459 255 CO Et OH2(4- O - O6HA)

DQ

Cio(4- S O2NkD- Cor) 520 359 0O Bt R STHIRCTR) 2. Corv) 548 OED do
92%45%%?6@&322%2?‘5@600252“%*5@?@*5%? e ot 90 265 Co L T |
NHCH2( 4- ONB- C6H4) 486 266 |CO Et NHCHR{14 Kioxadiaag!- ilr?D 267 CO Et
CroCrcro |8 b F- Y] 47] O CH IS DI 6. 3. (4G OoHe) 383 v
(()%:{42)7 233 (FEQVQEEU&M&%M %C‘fzﬁﬁx}%@é{g-@y‘t 2:7)3Jco &Eolucﬁz?gg/ e
CH2( 3- OVe-|O8H4) 483 | 273 OD CH2CH=CH2 | CH2( 4- Br - C6H4) 533/ 531

274 CO CH,CH=CH, | CH,(4-CI-C,H,) 487

‘ (489)

275 co CH,CH=CH, | CH,(4-OMe-C,H,) 483

276 CO CH,CH=CH, | CH,(4-CF,-C,H,) 521

277 Co Me CH,(4-NHC(O)Me-C,H,) 484

278 CO Me CH,(4-SMe-C,H,) 473

279 CO Me CH,(4-CO,Me-CH,) 485

280 co CH,CH=CH, | CH,(3,5-(OMe),-4-OH-C,H,) 529

281 co Me CH,(4-S(0),Me-C,H,) 505

282 CO Et CH,(4-OCF,-C,H,) 525

283 CO Et CH,(4-S(0),Me-C.H,) 519

284 CO cPr CH,(4-NO,-C.H,) 498

285 CO cPr CH,(4-OCF,-C,H,) 537

286 CO cPr CH,(4-S(0),Me-C,H,) 531

287 CO oPr CH,(4-S(O),NH,-CH,) 532

288 Co cPr CH,(4-F-C4H,) 471

289 co (CH,),0H | CH,(4-NO,-C,H,) 502

290 CO (CH),0H | CH,(4-OCF,-C,H,) 541

291 CO (CH,),0H | CH,(4-S(0),Me-CH,) 535

202 CO (CH,),0H | CH,(4-S(O),NH,-C.i)) 536

203 Co (CH,),0H | CH,(4-F-C.H,) 475

294 CO (CH,),F CH,(4-NO,-C,H,) 504

795 co (CH,),F CH,(4-OCF,-C,H,) 543

296 CO (CH,),F CH,(4-S(0),Me-CH,) 537

297 co (CH,),F CH,(4-S(O),NH,-C,H,) 538




531 274 CO CH2CH=CH2 CH2(4-Cl-C6H4) 487

(489)

275 CO CH2CH=CH2

CH2(4- OMe- CBH4) 483 276 CO CH2CH=CH2 CH2(4- CF3- C6H4) 521 277 CO Me
CH2( 4- NHO{@)M78@6HA) 484 278 CO Me CH2(4- SMe- C6H4) 473  PTBSBO/VES3
CH2( 4- CO2Me- C6H4) 485 280 CO CH2CH=@RR CH2( 3, 5- (OMe) 2- 4- OH CB6H2) 529 281
CO Me CH2(4- S(O) 2Me- CBH4) 505 282 CO Et CH2(4- OOF3- C6H4) 525 283 CO Et

aggj ?J(C%ZCGHZ;)I_?%%? §86 Cgcg_}) g—iZEJZf %%%) 4%81 4337\/\60 :Pr477
CH2(4- S(O) MR- C6HA)| B2 2[88H 289 CO ({CHZpg0H
CH2( 4- NO2-IC6H4) 502 | 290 CO ( )20I—|2 CH2( fmh) 541 291 CD (CH2) pCH
CH2( 4- S(O) PM- CoH4) [536  292CHEOH-EEH) 2 OH,CHS(@),SHHCNP- C6H4) 53p 5393 O
(CH2) 20H QHRL4-—FCBHA) 475 CH2(4-N02-C6H4) 504 a5 _CO
(02) 25 oBlL o G 54 43088 (GREFGals- 50 ove- o o371 2
(2) 2F GoE E- o7 385 O GG elb b a Koo Cork) 498 | 30010C
CH2CH=CH2 G3(4- S(O|2NbZ- Car#}y 537 SVEEH -MEHidaH- 4%( A= F-CoHp) 471
304 Co cPr CH,(1-Me-4-NO, pyrazol-5-y1) | 502
305 CO cPr CH,(6-Cl-pyridin-3-y1) 488
(490)
306 CO cPr CH,(3-Me-isoxazol-5-yl) 458
307 CO cPr CH,(3,5-Me,-isoxazol-4-yl) 472
308 . CO Et CH,(5-Cl-thien-2-yl) 481
(483)
309 CO Et CH,(5-(NHCO,-tert-Bu)- 564
[2,4]oxadiazol-3-y1)
310 CcO Et CH,(6-Cl-pyridin-3-yl) 476
(478)
311 CO Et CH,(3,5-Me,-isoxazol-4-yl) 460
312 CO Et CH,(3-Me-isoxazol-5-yl) 446
313 CO Et CH,(1-Me-4-NO,-pyrazol-5-y1) 490
314 CcO (CH,),phenyl | NH(2,4-F,-C;H,) 555
315 CO H NH(2,4-Me,-C H,) 422
316 CcO cPr NHCH,CH; 468
317 CO (CH,),0OCON | NHCH,CH; 605
HCH,phenyl
318 CO (CH,),0OH NHCH,C:H;, 472
319 CO (CH,),F NHCH,C¢H;, 474
320 Co cPr NHCH,(4-F-C;H,) 486
321 CO (CH,),0H NHCH,(4-F-C,H,) 490
322 CO (CH,),F NHCH,(4-F-C;H,) 492
323 CO Et NHCH,(4-CF,-CH,) 524




302 CO O CH2(pyridin-2-yl) 454 303 CO O CH2(1-Me-imdazol-4-yl) 457 304
CO O CH2(1-Me-4-N2-pyrazol-5-yl) 502 305 CO O CH2(6-Cl-pyridin-3-yl)
488 (490W08087880 cPr CH2( 3- Me-i soxazol -5-yl) 458 307 CCOPCPSE01/01053

CH2( 3, 5- Me2-i soxazol -4-yl) 472 308 @ Et CH2(5-C -thien-2-yl) 481 (483)
309 CO Et CH2(5- (NHC02 tert-Bu)- 564 [2,4] oxadiazol-3 -yl) 310 CO Et

2. 00 B B 3 Vo | Rarol Boyl] anc| SRGHEHEID oo o5y 490
S5 GO i LD 4 Ne2 8] A 316" o) B enrE e 317 OO, ooy b aoN
NHCH2C6H5 [6@6  FCH2plemyl 3 0O ( CrR) ROt IOshiAaT) 319 CO |( CBEY
NHCH2C6H5 1474 320 €O Or NHCH?(4-F- C6HA) 486 321 CO (CH?2) 20H
NHCH2( 4- F-|G8#4) 490 | 22 COBICH?) 2F N%&I{I@HAESEEI'@J'IMQZ 323 CO|Et 492
NHCH2 ( 4- CH3=E6H4—524WO-64-87839PCH SEQI/ 01053 23 32
NHCH2(t hi an23-y1) 2659325 (6D Bt NHCHD RIS LT PRaGa) 306 o Bt 507
NHCH2('5- OVBZ5doT =373 523 Bt NHCH, (thien2-y1) 462
330 CO Et NHCH,(3-OMe-C4H,) 486
331 Co Bt | NHCH,(2,6-F,-C.H,) T 492
332 CO Bt NHCH,(3,5-F,-CoH,) 492
333 CO Bt NHCH,(2-F-C,H,) 474
334 CO Bt NHCH,(4-OCF,-C.H,) 540
335 CO Et NHCH,(2,2-Me,-3-C(O)Me-cBu) 504
336 Co Ft | NHCH,(2-phenyl-5-Me-oxazol-4-yl) | 537
337 CO Et NH(indazol-3-y1) 432
338 CO Et NHCH,(4-S(0),Me-C,H,) 534
339 CO Et NHCH,(2-OMe-C,H,) 486
340 CO Et NHCH, (3,5-Me,-isoxazol-4-yl) 475
341 CO Et NHCH,(5-phenyl-[1,2,4]triazol -3-y1) | 523
342 CO Et NHCH,(5-CN-indol-3-y1) 520
343 o) Bt NHCH, (2,5-(OMe),-C.H,) 516
344 co Bt NHCH,(3-F-C,H,) 474
345 CO Et NHCH, (3,4-(OMe),-C,H,) 516
346 CO. |[Et NHCH, (3,4,5-(OMe),-C,H,) 546
347 Co Bt NHCH,(3-OH-C,H,) 472
348 co Et NHCH,(4-OH-C,H,) 472
349 CO Et NHCH,-(3-F-4-OH-C,H,) 490
350 Co Et NHCH,(3-OMe-4-OH-C,1,) 502
351 Co Et NHCH,(4-NH,-C.H,) 471
352 o) Bt NHCH, (3,5-(0OMe),-4-OH-C,H,) 532
353 CO Et NHCH, (3-NH,-C,H,) 471
354 co Me CH,(4-(S(O),NH-cP1)-C,H,) 546




327 CO Et NHCH2(2, 5- F2- C6H3) 492 328 CO Et NHCH2(3- Cl- 4- OH C6H3) 507 329
CO Et NHCH2(thi en2-yl) 462 330 CO Et NHCH2(3- Ove- C6H4) 486 331 CO Et
NHCH2( 2, VGRYEBBB) 492 332 CO Et NHCH2( 3, 5- F2- C6H3) 492 PGBSEGO1ES

NHCH2( 2- F- CGH4) 474 334 CO Et NHCH2(24- OCF3- C6H4) 540 335 CO Et

NHCH2( 2, 2- Me2- C( O Me- cBu) 504 336 CO Et NHCHZ( 2- phenyl - 5- Me- oxazol - 4-yl)
537 337 @Q N ot—=3 482338
339 CO Et 542(2 S I\ﬁ%e 340 05 ET OIS B+ doxazd] - 459 )ﬂ475
341 CO Et |NSeHZ(5- phery |-[ [ Me 4] T 1T aZOCBrdl9
NHCH2( 5- CN- i ndol - 3=yl 1 520 | 343 CO Et. c":ﬁ U@W?%% 394 do m
NHCH2( 3- F-{G6F4) 474 | 335 COME NHCI—|2(’3C4=}2(AQ\&D22{\E5(HSJ ), OED-C, 4P c:o 55D
NHCH2( 3, 4,|5-( OMe) 3- QBHR) 546 347 CO Ft NHCHP(3- OH CRHA) 472 348 CO Et
NHCH2( 4- OH388H4) 472 CB49 COIEt NHCH2{ CBE, @ OWNEBER)C=IA)- cgﬁw do Bd4
NHCH2( 3- OVe-4-OH--C6RI3) 5021 351 CO Et | NHCH2(4- NH2- CAHA) 471 CQ Et
NHCH2( 3, 54 C8Ke) 2- 4- DE@srp) MB2 353 OHE4- (MO THICHSHY) 471 344 JO Me
CH2( 4- (S( ®) 2NH-cPr) {C6H4) 546 WD 01/ 87 PCT/ SE01/ 01053 24 355 CO Me
CH2( 4- (S( Q) 2NH- i soBU) - C6H4)Y 562 356 COFME CH2(4- (S(O) 2NH( CH2) 20Me) - CBH4)
564 360 CO Me CH,(4-(S(0),NH(CH,),0H)-C,H,) 564
361 Cco Me CH,(4-(S(0),N(Me)CH,C=CH)- 558
CeH,)
362 co Me CH,(4-(S(0),N(Me)CH,CH=CH,)- 560
CeH,)
363 CO Me CH,(4-(S(0),N(Me)Et)-CH, 548
364 co Me CH,-4-(S(0),N(Me)(CH,),0H)- 564
CeH,)
365 cO Me CH,(4-(S(0),NHCH,-cPr)-C,H,) 560
366 cO Me CH,(4-(S(0),N(Me)isoPr)-C,H,) 562
367 CO Me CH,(4-(S(0),NHCH(Me)CH,OH)- 564
CeH,)
368 CO Me CH,(4-(S(0),-azetidinyl)-CH,) 546
369 CcO Me CH,(4-(S(0),-pyrrolidinyl)-CH,) 560
370 CO Me CH,(4-(S(0),-morpholin-4-y1)-C,H,) 576
371 CO Me CH,(4-(S(0),NH-isoPr)-C,H,) 548
372 CO Me CH,(4-(S(0),NHMe)-C H,) 520
373 CcO Me CH,(4-(S(0),NHCH,CH(Me)OH)- 564
CeH,)
374 CO Me CH,(4~(S(0),-3-CH,OH-piperidin-1- | 604
y1)-CsH,)
375 CO Me CH,(4~(S(0),NH(CH,),-imidazol-4- 600
yD-C.H,) _
376 CO Me CH,(4-(S(0),-3-CH,OH-pyrrolidin- 590
1-y1)-C4H,)




357 CO Me CH2(4- (S(O) 2NH( CH2) 20H) - C6H4) 550 358 CO Me

CH2( 4- ( ( C”agf

C6H4) 365

CH2(4- (S(Q 2N(Me) i sd

564 C6H4)

CH2( 4- (S(DF9pyrrol i

CH2(4- (S( D

CH2( 4- ( (

CH2( 4- ( S( Q) 2- 3- CH2OH
PCT/ SEO1/ 41053 25 3

CH2( 4- (S(O) 2NHCH2C=CH) - C6H4) 544 359 CO Me CH2(4- (S(O 2NHCH2CH=CH2) - 546
C6H4) 36v@O/SA83CH2( 4- ( S(O) 2NH(CH2) 30H) - C6H4) 564 361 CCPOESE01/01053
CH2(4- (S(O 2N(Me) CH2C=CH) - 558 C6H4)25362 CO Me
CH2(4- (S(O 2N( NE) CHZCH=CHZ) - 560 C6H4) 363 CO Me
e (10 O NP cpr| AR Ol e 0 | 590
Pr)-06l_-l4) 562_ 367 QngVE CH2( 4- ( S(O) 2NHCH( Me) CH20H) +
368 CO Mg CH2(4-I(S(QO) 2-azet fyl)-C6H4) 546 369 CO Me
)2 o bbbl ly o Cotiy 574 ot o e S YDCHY | 583
oH2( 4- ( S QB+ i soPr|)C@sHA) Mag BZ%C@% fﬁé%)%\lf@@ﬁ@lﬁmbﬁa) CeH4) 5930 | 373
%(Ni- ?g(zgmgf-is- CHon@?per ﬁ‘fl‘r}; 1- 604| G+ @%‘Pﬁvﬁgﬁé@%@@) 538
S GLo0 T r o - 500 | D7 OBV CHDTBT BFag) | 5%
77 CO Me CH2(4-(S @6H4)3 O—I—pl peridi.n-1-yl')- B90
383 CcO Me CH,(4-(S(0),NH-pyrazol-3yl)-C,H,) 572
384 CO Me CH,(4-(S(0),-3-OH-pyrrolidin-1-yl)- 576
CeHy)
385 CO Me CH,(4-(S(0),NH(CH,),0H)-CH,) 514
386 CO Me CH,(4-(S(0),NH(CH,),0H)-CH,) 528
387 CO Me CH,(4-(S(0),NHCH,CH(OH)Me)- 528
CH,)
388 Co Me NH(4-F-C(H,) 446
389 CO Me | NHCH(Me)phenyl 456
390 CO H CH(CH,CH=CH,)-4-S(0),Me-CH, 531
391 CO Me pyrrolidin-1yl 406
392 CO H CH,(1,3-benzodioxol-5-yl) 395
393 co H CH,(4-NMe,-C.H,) 394
394 CO H CH,(3-C1-4-OH-CH,) 402
(404)
395 CO H CH,(4-CO,Me-C,H,) 409
396 CO H CH,(3-CN-4-OH-C(H,) 392
397 CO H CH,(3-F-4-(thiomorphlin-4-y1)-C.H,) 470
398 CO H CH,(3-OMe-C(H,) 381
399 CO H CH,(3-OH-C,H,) 367
400 CoO H CH,(3-F-4-OH-C,H,) 384
401 CO Et NHCH,(4-S(0),Me-CH,)
402 CO Et NHCH,(4-S(0),NH,-CH,)
403 CO Et CH,CH; '




C6H4) 379 CO Me CH2(4-(S(O 2NH pyridin-3-yl)-C6H4) 583 380 CO Me

CH2(4- (S(O) 2NHCH2CN) - C6H4) 545 381 CO Me CH2(4-(S(O) 2-pyrrolen-1-yl)-Co6H4)
558 382 vW3Dowe788H2( 4- (S( O) 2- 4- OH pi peri din-1-yl)- 590 C6HE¢T/SBB/0TG3Me
CH2(4- (S( O 2NH- pyrazol -3yl) - C6H4) 5726 384 CO Me
CH2(4-(S(O 2-3-OHpyrrolidin-1-yl)- 576 C6H4) 385 CO Me

CH2( 4- ( S( QZZNF TF2) —CBREIg 2NHCCH2IR O =—CH1H4)
528( 3537(03%5 042(2(6(’%(@ ANH@%g 3H) M“;‘m% %?%8 CO Me vﬂ

NH( 4- F- CoH}ip5446  3§9C@O0 M CYECHEGTLP 1@«%1{5{5@(0;5
CH( CH2CH=(HR) - 4- S(O)2Mb- CAllM 531 391[C0 M pyrrolidin-Iyl 406 [392 COH

CH2( 1, 3- be r’ﬂi)édl oon £ ) :,935-12039@}130 EFH;Qz&(IA NMVe2- CGH4) 394 394 COH

CH2( 3- Cl- 4 402 {404 395 (L 4- CORMNe-CB 409 Q6. CO_k

OH2( 3- ON- 4984 &Hé) 449 \39;&’{:0 H o2 %7@132(‘613@5%%% 4-yl)-|cBHB) 470

r=vy=x oy 1)

398 0O H (ggs=Ove-Chig) 381p, 399 €O - 46660+
CH2( 3- F-4-oﬂ8 C6H3) “384" 401 CO Et NHO%E??—%%%)%I%@4OZ CO Bt
NHCH2( 4- S( @pa2NH2- CoH4)0 403 cpo Bt CH2 CW) 01787839 PCIT SEOL/ UI053 26

TABLE II

Table II comprises 409 compounds of formula (Ib):

R2
(O o
X—R

5 wherein the variables X, R* and R? for each compound of Table II are the same as the

correspondingly numbered compound in Table I. Mass Spectrum details are given for certain

compounds of Table II.

Example MS . 112 345
Number (MH+) s 391
38 451 117 399

71 408 118 433

79 366 122 399

80 430 123 399

81 386 126 383

83 366 127 395

86 411 128 401

88 411 129 371
103 445 130 371
107 421 131 404
108 432 132 433
110 365 ‘ 133 401
111 433 134 433




404 CO CH2CH=CH2 NHCH2( 4- S(O) 2Me- C6H4) 405 CO CH2CH=CH2
NHCH2( 4- S( 0) 2NH2- C6H4) 406 CO CH2CH=CH2 CH2CBH5 407 CO cPr
NHCH2( 4- S(@PRSA3CEHA) 408 CO cPr NHCH2( 4- S(O) 2NH2- C6H4) PEDSEGD10Hr

CH2C6H5 TABLE Il Table Il conprises 2409 conpounds of formula (Ib): R2 N
M X-R3 (fib) ,~. 5 wherein the variables X, R2'and R3 for each conpound
of Tablg Il ags the same ag the correspondinghys pound in Table
| . Mass |Spectrum details arle given for cerftain conpounds of |Table I1.
Exanpl e [MS 1140 345 | Nudfiser |(MH+) 115 391 (38 4505117 [39%3471 |408 118 433
79 366 122399 80 1430 123 /399 81 386 126.383 83 366 127 395 86 411 128
401 88 [41.W0BY 371 3083 f45 130 371 107 4212881 404 3198 432 132 433
éég 365 133Vﬁﬁ%) p i n %&% +34 433 WO 01/ 87839 ngéSEOl/O%%%S 27 135 449 204
143 (R) 385 (387) 208 351
143(S) | 385 (387) 209 395

144 400 210 369

145 380 211 303

147 366 212 406

150 444 213 365

151 400 214 395

157 380 215 408

160 414 ‘ 216 . 419

165 394 217 427

166 445 218 387

168 396 219 435

189 414 220 461

190 411 221 437

191 420 222 407

192 422 223 430

193 381 224 458

194 423 225 419

195 467 226 431

196 425 227 429 (431)

197 447 228 445

198 469 229 450

199 439 230 383

200 492 231 402

201 420 232 366

202 380 237 411

203 431 239 367




140
208
366
419
190
225
229
203

396 205 434 140(R) 396 206 379 140(S) 396 207 365 143 (R) 385 (387)

351 143 (S) 385

(387) 209 395 144 400 210 369 145 380 211 393 147

212 A0001/4869 444 213 365 151 400 214 395 157 380 21BCHOB01/MG3 414 216
165 394 217 427 166 445 218 3828 168 396 219 435 189 414 220 461

411 221 437 191 420 222 407 192 422 223 430 193 381 224 458 194 423
419 —3195-467+ 2726434 106 425 227 429 431197 447 228 445 198 469
450 1992ﬂ§9 230 é@g 200 492 231 402 2013%%0 242 368 202 380 237 411
431239 Sy Vl)ULq%gg39 PCT/ SEO1/ 01053 28357 270

392 395 398 381

303 394 399 367

394 402 (404) 400 384

395 409
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16¥ (B0 °IN0)S-+)*HD || oD (H’D-10-9)CIHO(HD) 0€
943 (H’D-°INY(0)S)*HO || oD (H’0-*40-9)eM)HO*(CHD) 6¢C
LSt (H’ -9 0)S-v)'HD || 0D *HOHO)(CINHD 8¢
€S (H’ D9 N“0)S-v)'HO Wwl| oD ‘CH’0)HO*HO(CWHD LT
65 (H’D- 9N 0)S-¥)'HO || oD ‘HO(HO)HO(*HD) 92
P8¢E CHO-d-)'HO || oo ‘H’OHN‘CHD) St
a4 (H’D- WX 0)S-v)'HD M| 0D "H’OHNCHD) 144
8Sh (H0-9INY(0)S)'HD || oo ‘BNCEO)HO(CHD) £C
("o
(H-I) 08s (H’D-sN“(0)S-v)*HD || oD -4-S-HO-2)0OCH DIN*(*HD) (44
(14-¢-urpukd
S6S (H’D-"NX0)S-¥)'HD || oo “SNS-0)0ICH IN“(*HD) 1T
(45 ¢o)
165 CHO-2IN0)S-P)'HO || 00 “HO-)*("HO)ODCH DIN(*HD) 0t
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wherein the variables R", X, R? and R? are as defined in the Table below. Mass Spectrum

details are given for certain compounds in Table IV.

Compound | X R* |R’ R™ LCMS
No. (MH+)
q CO |Bt | CH,4-S(O),Me-C.H,) | phemyl 562
5 CO |Bt | CH(4-S(O)Me-CHy |isoPr 528
3 CO | Bt | CH(4-S(0),Me-C.H, | CH(CH,CHy, 556
7 CO |Bt |CH,(4-S(0),MeCH, |CH(CH,)CH,CHCH, | 5%
5 CO | Bt | CH(4-3(0),MeC,Hy | CH,C(CHL; 556
3 CO | Bt | CH(4-S(0),Me-C;H, | CH,CH(CH, 542
7 CO |Bt |CH,(4S(0),MeCH, | CH,CH(CH)CHCH, | 536
3 CO |Et | CH,(4-S(O)Me-CH, |Et 514
9 CO |Et | CH,@-S(0),Me-CH, | CH,CH,CH(CH,), 556
) CO [Et | CH,(4S(O)MeCH) | nbr 538
By CO |Bt | CH(4-S(0),Me-CH, | 1-Me-pyrrol2y] 565
2 CO |Bt |CH,4S(O)Me-CHy |furan-2l 552
3 CO [Bf | CH,@-5(0),Me-CH, | tertBu 542
17 CO |Bt | CH(d-5(0),Me-C.H, | C(CHL),CH,CH, 556
15 CO |EBt | CH,@-S(0),Me-C.H,) | CH,0E 544
16 CO |Bt | CH,(4S(0)MeCH) |oBu )
07 CO |Bt | CH(4-5(0),Me-CH,) | mpentyl 556
13 CO |EBt | CH,(4-S(0),Me-C.Hy | C(OmMs, 544
19 CO [Bt | CHy(d-S(0),Me-CHy) | pyrmrol-ay1 551
20 CO |Bt | CHL(4-S(O)Me-C.Hy) | furan-3y1 552
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UUuUuyz CO |Et | CH(4-S(O),Me-C;H, | thien-3-yl | 568
23 CO |Et | CHy(4-S(0),Me-CH,) | pyrazin-2-yl 564
24 CO |Et | CH,(4-S(0),Me-CH, | pyndin-2-yl 563
25 CO |Bt | CH,(4-S(O),Me-CH, | pyridin-3-yl 563
26 CO |Et |CH,4-S(O),Me-CH, | pyrdin-d-yl 563
27 CO |[Bt | CHy(4-S(O),Me-C,H,) | 3-Me-furan-2-yl 566
28 CO [Et |CH,(4-S(0),Me-CiH,) | CH,CH,0OMe 544
29 CO |Et | CHy(4-S(O),Me-CiH, |CH,CH,OEt 558
30 CO |[Et | CHy(4-S(O),Me-C;H,) | CH(OB)CH,CH,CH, 558
31 CO |Et | CH,(4-S(0),Me-CiH,) |2-Me-furan-3-yl 566
32 CO |Et | CH,(4-S(O),MeCH, |4-Me-oxazol-5-yl 567
33 CO | Et NHCH,CH, azetidin-1-yl
34 CO [EBt | NHCH,(4-F-CH,) azeti&in-l-yl
35 CO |Et | NHCH,(4-S(0)Me- azetidin-1-y1
CoH)
36 CO |Et NHCH2(4-S(O)2NH2- azetidin-1-yl
CH,)
37 CO |Et | CH,CH, azetidin-1-yl
38 CO |Et |CH,(4F-CH) azetidin-1-yl
39 CO |Et CH,(4-S(0),Me-CH,) | azetidin-1-yl
40 CO |EBt |CH,(4-S(O),NH,-C,H,) | azetidin-1-yl
41 CO |allyl | NHCH,C,H, azetidin-1-yl
42 CO | allyl | NHCH,(4-F-C,H,) azetidin-1-yl
43 CO | allyl | NHCH,(4-S(O),Me- azetidin-1-yl
CH,)
44 CO |allyl | NHCH,(4-S(O),NH,- | azetidin-1-yl
CH,)
45 CO | allyl | CH,CH, azetidin-1-yl
46 CO | allyl | CHy(4-F-C,H,) azetidin-1-yl
47 CO | allyl | CH,(4-S(O),Me-CH,) | azetidin-1-yl
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the variables R14, X, R2 and R3 are &t defined in the Table bel ow. Mass
Spectrum 5 details are given for certain conpounds in Table IV. Conpound X

o S O I oS R B S o o]
4 CO Et | @hi2( 4- S( Q)@dye-| ) | [GHCH, BJFLHZCHZCHE | 358 dip | P L '
CH2( 4- S{O) 2Ve- CBH) CHRC(CHB) 3 556° 6 CO Et CH2(4- S(O) 2Me- C6HA) CH2CH( CH3) 2
542 7 CEt CH2(|42G( G)cPie-|QSHE, @FRCHIOMR) CHagsimib361 8 CO E |
CH2( 4- S| 4) Etl 514 1 9 CO Ft CH2(4-S(0O) 2Me- CAHA) CH2CHPCH( CH3) P 556
10 CO Ef S6H2( 4- S(| &2 M-85 H4) NHCH:(453(@),Ma- CO| Beetidied 44 S( O) 2Me- 06H4)
1- Me-pyfrol -2-yl {565 CH,)

52 CO |cPr | NHCH,(4-S(0),NH,- azetidin-1-yl

CH,)

53 CO |cPr | CH,C.H, azetidin-1-yl

54 CO |[cPr | CH,4-F-CH, azetidin-1-yl

55 CO |cPr | CH(4-S(O,Me-C.H, | azetidin-1-y1

56 CO |cPr | CH,(4-S(O),NH,-C,H,) | azetidin-1-y1

57 CO |[Et | CH,(4-S(0),Me-C.H, |2-F-CJH, 580

58 CO |Et |CH,(d-S(0),Me-C.H, |2,6-F,-C.H, 508

59 CO |Et |CH,(4-S(0),Me-C;H,) |2-CL-C.H, 596

60 CO [Et |CH,4-S(0),Me-CH, |2-MeO-CH, 592

61 CO [Et |CH,(dS(0),Me-C,H, |3-CN-CH, 587

62 CO [Et | CH,(4-S(0),Me-C.H,) |3-F-C/H, 580

63 CO [Et |CH,(4-S(0),Me-CiH,) |3-MeO-CH, 592

64 CO [Et | CH,(4-S(0)Me-CiHy |3-MeCH, 576

65 CO [Et | CH,(4-S(0),Me-C.H, |4CN-CQ, 537

66 CO [Et | CH(4-S(0),Me-C.H,) |4-FC.H, 580

67 CO [Et |CH,(-S(0),MeC.H, |4-CLCH, 596

68 CO |Et |CH,(&-S(0),Me-CiH,) |4-(COCH,CH, 604

69 CO |Et | CH,(4-S(0),Me-C.H,) |4-Me-C,.H, 576

70 CO |Et | CH,(4-S(0),Me-CiH,) | CH(Me)CH, 590

71 CO |Et |CH,(#S(0,Me-CH,) |CH,(F-CH, 504

72 CO [Et |CH,(@S(O),MeCH,) |CH,(2-MeO-C.H,) 606

73 CO |[Et |CH,(#S(0),Me-CiH, |CH,(3-MeO-C.H,) 606

74 CO |Bt | CH,(4-S(0),Me-C.H, | CH,(4-F-C.H,) 504

75 CO |Et |CH,@#S(O)MeCH,) | CH,(4-MeO-C.H,) 606

76 CO |Et | CH,(4-S(0),Me-C.H,) |indol-5-yl 601




12 CO Et CH2(4- S(O) 2Me- C6H4) furan- 2-yl

CO Et CH2(4-S(O 2Me- C6H4) n- pentyl
C(OH) Me2 544 19 CO Et CH2(4-S(O 2Me- C6H4) pyrrol

552

13 CO Et CH2(4- S(O) 2Me- C6H4)
tert-Bu 54Z 14 CO Et CH2(4-S(O) 2Me- C6H4) C(CH3) 2CH2CH3 556 15 CO Et
CH2( 4- S( y@MpSBEHA) CH2OEt 544 16 CO Et CH2( 4- S( O) 2Me- CoPEY/SRIBUOBA2 17

2y|

536 18 CO Et CH2(4- S(O) 2Me- C6H4)
551 20 CO Et

Et

aggj g g g% %Iﬁ%o{ hlr]?;cﬂ-j-y Z(QEgO)ZW (4- - CGH4) 3?% en- 3-yl
568 23 O Et CHI(@OS(|®i2Ve-CajHR( @)gmmy yP-®64C HF CO E 607
CH2( 4- SLOL 2Ne- CAHA) pyir i did-2-yl 563 't CHR(A-'S(0) 2Me- CpHA)
g‘rzl( Zi_ e Zr% sz&f&f. . UOE%EE | %%S?%Wl—lﬁalégf%n 4-yl 563 627 QO Et
CHRC2MWY 544 26 Y et (AT S DB ) :ﬁz“&z@éﬂt 558 30
T et AN Ot R R e e
2 R OSSR I e T |
azetidijm3 -yl CoH) |3 COEH(CHIOeMs-GHRY i dR:Ma-pytidindBylCO Et| 577
O P e S T Y TR SO Moty T oNepyridiasaT 555!
85 CO |Et CH,(4-S(0),Me-CH,) | CH(OMe)CH, 606
86 CO | Et CH,(4-S(0),Me-CH,) | 5-Me-pyrazin-2-yl 578
87 CO | Et CH,(4-S(0),Me-C;H,) | dihydrobenzofuran-4-yl 604
88 CO |Et CH,(4-S(0),Me-C;H,) | 2-OMe-pyridin-3-yl 593
89 CO |Et CH,(4-S(0),Me-C;H,) | 6-Cl-pyridin-2-yl 597
90 CO |Et CH,(4-S(0),Me-C;H,) | 2-Cl-pyridin-4-yl 597
91 CO |Et CH,(4-3(0),Me-C;H,) | 1H-pyridin-2-on-6-yl 579
92 CO |Et CH,(4-S(0),Me-C,H,) | indol-7-yl 601
93 CO | Et CH,(4-5(0),Me-C,H,) | dihydrobenzofuran-7-yl 604
94 CO |Et CH,(4-S(0),Me-C,H,) | 6-CN-pyridin-3-yl 588
95 CO |Et CH,(4-S(O),Me-CiH,) | 2-F-pyridin-3-yl 581
The following abbreviations are used in Tables I to IV:
Me = methyl Et = ethyl
Pr = propyl Bu = butyl
cPr = cyclopropyl cBu = cyclobutyl
The compounds of formula (1), (Ia), (Ib), (Ic) or (Id) can be prepared as shown in the
processes on pages marked Schemes 1 to 14 below. (In Scheme 10 suitable coupling agents

include HATU (O-(7-Azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate) and PyBROP (bromo-tris-pyrrolidinophosphonium hexafluoro-

phosphate) which may be employed according to Example 26.) The starting materials for

these processes are either commercially available or can be prepared either by literature



40 CO Et CH2(4-S(O) 2NH2- C6H4) azetidin-1-yl 41 CO allyl NHCH2C6H5
azetidin-1-yl 42 CO allyl NHCH2(4-F-C6H4) azetidin-l-yl 43 CO allyl
NHCH2( 4- S{@pe8n839 azeti din-1-yl C6H4) 44 CO allyl NHCH2( 4PS(/SE@MHES3
azetidin-l1-yl C6H4) 45 CO allyl CH2@6H5 azetidin-1-yl 46 CO allyl
CH2(4- F- C6H4) azeti di n- -yl 47 CO allyl CH2(4-S(0O 2Me- C6H4)
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CO cPr NH@ﬂ?lééH‘\Fh@@'ﬁﬂé gradg R, A rorIR7 ¥, respdctivelyf I-PH%H“RZS()QEW Ac is
azet|d| n-1 -yl C6H4) 52 CO cPr NHCHZ(4 S(mg]thZ azetidin-1- y C6H4) 53 CO

cPr () eandghri-and yﬂf dgwtegmpmmtic @sHeprionalbt substitutedy IAIthﬁEglCO cPr
aret f‘df’@‘%ms S8 BeeR r%e%ewﬁ%%ﬁg RO Sl deagsn ity etear that
gHZ( 4 S(fdy?der ¥ebidailPady O}Jf:ea 50IR 8 Ge vale S At %%Qﬁ }(3%821 é[we C6H4) 2-d - C6H4

60 Et CH2(4-'S(O 2Me- C6H4) 2- MeO- CoH4’
CH2( 4- S( O) 2Mdn@akther3asEbtt @RHAVERIBN pBRiGO HEdCoSkda (dr 156 AR Sl ouddE o £6HA

Grio( a- 5((0ye (Bl (BTl enddn 7ans  Bevberrseiias 91y pivBssee 1y navatAREEHA
587 these are provided as further features of the invention.
The compounds of the invention have activity as pharmaceuticals, in particular as
10 modulators (such as agonists, partial agonists, inverse agonists or antagonists) of chemokine
receptdr (especially CCRS) activity, and may be used in the treatment of autoimmune,
inflammatory, proliferative or hyperproliferative diseases, or immunologically-mediated
diseases (including rejection of transplanted organs or tissues and Acquired
Immunodeficiency Syndrome (AIDS)). Exambles of these conditions are:

15 (1) (the respiratory tract) obstructive diseases of airways including: chronic obstructive
pulmonary disease (COPD) (such as irreversible COPD); pulmonary fibrosis; asthma
{such as bronchial, allergic, intrinsic, extrinsic or dust asthma, particularly chronic or
inveterate asthma (for example late asthma or airways hyper-responsiveness)}; bronchitis
{such as eosinophilic bronchitis}; acute, allergic, atrophic rhinitis or chronic rhinitis

20 including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca or
rhinitis medicamentosa; membranous rhinitis including croupous, fibrinous or
pseudomembranous rhinitis or scrofoulous rhinitis; seasonal rhinitis including rhinitis
nervosa (hay fever) or vasomotor rhinitis; sarcoidosis; farmer’s lung and related diseases;
nasal polyposis; fibroid lung or idiopathic interstitial pneumonia;

25 (2) (bone and joints) arthrides including rheumatic, infectious, autoimmune, seronegative
spondyloarthropathies (such as ankylosing spondylitis, psoriatic arthritis or Reiter’s
disease), Behget’s disease, Sjogren’s syndrome or systemic sclerosis;

(3) (skin and eyes) psbriasis, atopic dermatitis, contact dermatiﬁs or other eczmatous
dermitides, seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus,

30 Epidermolysis bullosa, urticaria, angiodermas, vasculitides erythemas, cutaneous

eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;



66 CO Et CH2(4- S(O) 2Me- C6H4) 4-F- C6H4 580 67 CO Et CH2(4- S(O) 2Me- C6H4)
4-Cl -C6H4 596 68 CO Et CH2(4- S(O) 2Me- C6H4) 4- (COCH3) C6H4 604 69 CO Et
CH2( 4- S( y@MDSTBEHA) 4- Me- CBHA 576 70 CO Et CH2( 4- S( O) 2MePCHIEL/0TMENE) CoHS
590 71 CO Et CH2(4-S(O) 2Me- C6H4) CHB(2- F- C6H4) 594 72 CO Et

CH2(4- S(O) 2Me- CBHA) CH2( 2- MeO- C6H4) 606 73 CO Et CH2( 4- S( O 2Me- C6H4)

CH2( 3- Me H4) 606. 74 . 4- S( Q) 2Me- O6HA) , CH2(4- F- OBH4A) 594 75 CO
Et (CH2( 4@(0%35%/%@%5%% ZP?‘%?%%S?&*I%‘%@S’ oS! SAIE LGHS) 2 l)\/é CGH4L4 |
i ndol - 5-y| / 38 - -
601 - pyr 1 i gy Yol OBES ee  A P nR lefS! eRe elt co
Et CH2(4- S( Q)& bes Ghilith)haSe MRt Cfebt6GFm thE g Gt ex@hilm B4 VeindhH4)

4- NO2-.C6H4 607 81 CO Et CH2(4- S(O) 2Me- C6H4) 3, 4- F2- CBH3 598 82 CO Et
CH2( 4- S( O) 2RBE™BMA) benztri azol -4-yl 603 83 CO Et CH2(4- S(O) 2Me- C6H4)

55 03 bt UL BTty Rt i S ERIEiGY o e bl e oot )
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604 88 CO Et CH2(4- S(O) 2Me- C6HA) 2- OVe- pyri di n-3-yl 593 89
CH2(4- S(O) 2W8/@BH4) 6-C - pyridin-2-yl 597 90 CO Et CH2(4- S(O) 2Me- C6H4)
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2- F-18yr i di n(AIDg), I5gilis disorders (such as lupus erythematosus or systemic lupus), erythematosus,
Hashimoto’s thyroiditis, myasthenia gravis, type I diabetes, nephrotic syndrome,
eosinophilia fascitis, hyper IgE syndrome, leprosy (such as lepromatous leprosy),
Peridontal disease, Sezary syndrome, idiopathic thrombocytopenia pupura, disorders of
the menstrual cycle, glomerulonephritis or cerebral malaria.

15 The compounds of the present invention are also of value in inhibiting the entry of
viruses (such as human immunodeficiency virus (HIV)) into target calls and, therefore, are of
value in the prevention of infection by viruses (such as HIV), the treatment of infection by
viruses (such as HIV) and the prevention and/or treatment of acquired immune deficiency
syndrome (AIDS).

20 According to a further feafure of the invention there is provided a compound of the
formula (I), (Ta), (Ib), (Ic) or (Id), or a pharmaceutically acceptable salt thereof or a solvate
thereof, for use in a method of treatment of a warm blooded animal (such as man) by therapy
(including prophylaxis).

According to a further feature of the present invention there is provided a method for

25 modulating chemokine receptor activity (especially CCRS receptor activity) in a warm
blooded animal, such as man, in need of such treatment, which comprises administering to
said animal an effective amount of a compbund of the present invention, or a
pharmaceutically acceptable salt thereof or a solvate thereof.

The present invention also provides the use of a compound of the formula (I), (Ia),

30  (Ib), (Ic) or (Id), or a pharmaceutically acceptable salt thereof or a solvate thereof, as a

medicament, especially a medicament for the treatment of transplant rejection, respiratory

disease, psoriasis or theumatoid arthritis (especially theumatoid arthritis). [Respiratory
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conmpoundveohi/gmssiula (1), (la), (Ib), (lc) or (1d) can berPgrépareosias shown
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1- 14 ar ehiltfd et eeofbolons fietiy stasbnalafthifidincRBingREinttheRosa thdpeveppen, it is

clear that 5 they can be readily adapted for alternative values of m p,
R4, R5, ‘Reompigr Ruinitish; andfiyparteylarky pelema ohghiniigkent i on provi des processes for
preparing the_conpaounds formula (I | | b) lc) and (Id). ny of
the inter nedﬁgtaélg&’ieﬁaﬁpﬁg%? %rggeggﬁgx eﬁé‘ég Pﬁ?\(/g%g g’r‘?é’se Pﬁ%é(gn.é?t@gﬁf éﬁﬁ ‘)GETB‘I}@S
further @eae)iRy, @) driR), dFeghiribeut] ey CRERRHIEIS OherbBford 7NRAL tﬂﬁrebﬁ\ﬁ?
activity ‘as pharmaceuticals, in particalar "as 10 nodulators (such as
agorilst she panufagiuragiminsdisaméent ferse imtemnpst(forexampleagaiul fingchahokinenoki ne
receptor (especj.ally CCR tivity, and.may be used in the treatnent of
aut oi mmifi ,pﬁgi aﬁh’&h??é??ﬁ%jl?y @&%"LP Feceptar F“?;E’l&?esr%?ﬁ‘épbmﬂum@l‘éﬁﬁtws@ﬂ Bdases, or

i mrunol qgisAbibYad iabe dichdi es (including rejection of transplanted
organs or tissues and Aglacgi ?gglﬁil nmunodefi ci ency Syndronme (AIDS)). Exanples

of these condiltelionentionelsobovidds a(donepou@s prf thatformyulk (Qla), @B (IEM6t ([d)eor a
di seases of ai rv_va%s i ncl udi n?: chronic obstructive pulnonary di sease

(CoPD) (Phgeracguticallyageeniablt wlichyreyt orgoltaiherenf. fpoese g5 aaradivament, such as

br onghi 1.6 rel NS extripnsic or.dust. asthma, particularly

chr g‘réli C%@ecﬂl?ﬁ%@gglgﬁ%&ﬁtﬁn%ﬁ‘f ?t_{)nrene(?(gr?}lﬁ]ll%aﬁoéq‘[j _ 1tshma or airways

hyper - r esponghwas®esispectheopestnt inventt vRlgs @fesis@_@p@edﬂ%o@a%m{a fotrlla
acute, allergic, atrophic rhinitis or chronic rhinitis i ncl udi ng

rhi ni ti $Dedakefbior doher & pbastiaeeutically adosptableisalt theseqfor abelvata therénfnintths si cca
or

manufacture of a medicament for use in therapy (for example modulating chemokine receptor
activity (especially CCRS receptor activity (especially theumatoid arthritis)) in a warm
20  blooded animal, such as man).
The invention further provides the use of a compound of formula (I), (Ia), (Ib), (Ic) or
(Id), or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use
in the treatment of:
(1) (the respiratory tract) obstructive diseases of airways including: chronic obstructive
25 pulmonary disease (COPD) (such as irreversible COPD); asthma {such as bronchial,
allergiq, intrinsic, extrinsic or dust asthma, particularly chronic or inveterate asthma (for
example late asthma or airways hyper-responsiveness)}; bronchitis {such as eosinophilic
bronchitis}; acute, allergic, atrophic rhinitis or chronic rhinitis including rhinitis caseosa,
hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca or rhinitis medicamentosa;
30 membranous rhinitis including croupous, fibrinous or pseudomembranous rhinitis or

scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) or vasomotor



rhinitis nmedi canment osa; nenbranous rhinitis including croupous, fibrinous
or pseudonenbranous rhinitis or scrofoulous rhinitis; seasonal rhinitis

i ncl udi ngvo hi/gissd s nervosa (hay fever) or vasonotor rhi nP€T/SE014A0T30i dOSI S;
farmer's lung and rel ated di seases; 3Rfasal polyposis; fibroid |lung or
idiopathic interstitial pneunonia; 25 (2) (bone and joints) arthrides

including r ot c, .1 nf.eect | [ seronegatijve . .

spondyl oart ]ﬁﬁfggg.’tiﬁfc&do? Lsuga%lhgﬁésglélr?g% @éﬁ%@é@%%&%ﬂaﬁg@?l@g% Srpid pg A it s
or Reiter' sidigiafiiasfdrstifR@PpeSimsnisli sease, § ogren's syndronme or systemic
sclerosis; (3) (skin and eyes) Bépri asis, atopic dermatitis, contact
dermati t(23 6rongahdjoigsrartirdesinchiding heduatic, sebdiquspmtdimnimensrodegstivel i chen
pl anus, Phenphi.gus,. bul | ous Phe i gus, - 30 Epidernplysis bullosa,,
urticaria, %@’figlﬁéﬁ&mgaﬁ‘\?ﬁ%‘ﬁﬁ ?M"S&%ﬂ?@ﬁg&s’ RYRHE atiarie BRSRS i as,

uveits s, Al gREGLABRLEM RNV E ’SCQ,I%H*U}& b VI A foS .[.87839

PCT/ SE01/ 01053 )37 (f‘le;'t‘ (glgasstef O{O%?égstl na térgeég )fe?%% I argglté)"l sease, proctitis,
eosi noph(3) i Gkiestdreyedniseriasis, stopicrieahaiis, oshtact deroititisor diteeasmatescer at i ve
colitis, irritable bowel djsease or_food-related allergies which have

effects rendfrauiqdesnicbpmhegiic derpgtitisxhiehemplanes, Hhemphighs, hutlpus Rhempbigena) : 5

5 Al'l ograf; | i te. and.chronic foll.gw n f or exanpl e,
'E r ;ngpl antg'.J aﬁfngﬁﬁ%*@% gﬁiegf ?’%ﬁéeaglrat %fg%ggrﬁ :aé’Ivﬂﬁcdl!lmg?)sneé%ﬁ?l%\ﬁ}lg(ag%% or
cornea; Or edyimphiliagrakitisyRlopysia bRata tiveaasBenjudtiiif (6) (other tissues or

di seases) Al zhei mer's disease, nultiple sclerosis, atherosclerosis,
i nhilli t i@y (eaetreintestinabiract) Cogliss dissass, peactjbls, cosinbphilid\gaptriorantkeritis,

I defi ci S 0 (ADS), .L . di d uch I
eyt hanmt o<heiarv S CREs Hiptie otk v s Junlhic Soikel e Sctooyrated: ¢ s,
nyast heni a greaMeswhichBavd e@icalehBt frHERRE Bt (?or%xsaﬁ?%@%aﬁé? ?ﬂjﬂﬁmir' Ia

fascitis, hyper IgE syndrone, leprosy (such as |ep eprosy),
Peri dont al ezemase, Sezary syndrone, idiopathic thronbocytopenia pupura,

di sorders, o he nst.rual cycl.e, gloperul onephritis or cerebral nalaria.
15 The c@wp{aﬂf?@%ﬂfg%eﬁﬁaflﬁwé?éﬁf‘ c {1 ing: Eorfxamplss tronplaatatiqniof kidseysi ng
thejentry Vi d S ( i 0 [.Cl ] .into

ar et ol IS ha e dRE e v RS EREH b Bt o et o

by viruses gmfteh as H V), the treatnment of infection by viruses (such as

H V) and the prevention and/or treatment of acquired i mune deficiency
syndr OmE(GI Ap@gf tissues or diseases) Alzheimer’s disease, multiple sclerosis, atherosclerosis,

Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus
erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia
20 gravis, type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,
leprosy (such as lepromatous leprosy), Peridontal disease, Sezary syndrome, idiopathic
thrombocytopenia pupura or disorders of the menstrual cycle;
in a warm blooded animal, such as man.
The present invention further provides a method of treating a chemokine medjated
25  disease state (especially a CCRS mediated disease state) in a warm blooded animal, such as
man, which comprises administering to a mammal in need of such treatment an effective
amount of a compound of formula (1), (Ia), (Ib), (Ic) or (Id), or a pharmaceutically acceptable
salt thereof or solvate thereof.
In order to use a compound of the invention, or a pharmaceutically acceptable salt
30  thereof or solvate thereof, for the therapeutic treatment of a warm blooded animal, such as

ma, in particular modulating chemokine receptor (for example CCR5 receptor) activity, said



20 According to a further feature of the invention there is provided a
conpound of the formula (1), (la), (Ib), (lc) or (l1d), or a

phar macew® ou18y9 accept abl e salt thereof or a solvate thePeBSEQL/flOF3 use in
a nethod of treatnment of a warm bl oodeéd ani mal (such as nman) by therapy

(i ncluding prophylaxis). According to a further feature of the present

i nvent i of LG8 id SorRaAY i t - ' chenoki ne_recept or
activity F{és pélml arﬁ)l y aw(rélle&?%ﬁoa@grg |‘{?i V¥1y St?}gﬂgﬁ ﬁ%%r%]gc%tlgg(%é%ﬁﬁﬁ AR
such as pimnmacautiogledngbsisioeh treat ment, which conprises administering to
said animal an effective anmount of a conpound of the present invention, or

a phar maceut Teepioje Beamepentipsctdhe preseiiievshtion providss ughermadventant . The

t ] i | id th f f th | 1),
oy SRRy Rof SoRbits & Smndind e ol ST i dedenpbn dBLina et eor
or a s5solpiRk@addBEARS accaftaiite sdATEGkRTBAL sol@&@%@f&é’cﬁ@e @%(ﬁggf nhghor the

treatment of transplant rejection, respiratory disease, psofiasis or

r heumat gidrmacenticallysaccegde adjulanty ditnemboodagriar s ifirttey aspeRehpproaémr y WO
01/ 87839 PC%/ SE01/.01053 38 di lsiease is, for exanple, COPD, asthma {such as
br onchi aPYSHIRAIRYiges 3 prosess &ercthe praparation of spid gepgposition whish comprises mizingy

chroni c Qv BE R (% t [ al tways hyner -
responsi veIXess % 01? rﬁ?asnllstl $2 Jé‘%%@g%?‘%tg?%?@?‘ %ﬁ’r@p{}%flgorr%ainﬁ?rt' sepgli/d?%r oni c
r hi ni ti soni the mudiernd admiristiatios, thegkaseaceltiabtdnmRhion willi jaéfeiadly éddpHsk ifom

pur ul ent rhinitis sicca or rhinitis 5 nedi canentosa; nmenbranous rhinitis

a
i ncllQdi 0% iotbsws(Per pant by sigsehsl mese perberabits feonn 095 to BY Pevr.istillanorscr of oul ous

rhinitis, inidds.Jncluding rhindti er fever) or
asort greRFERY BB MR v, 357 Pitn Sefeprdtiel ek R Sl kot her
aspect tiigrepiefs QlltpetdaMBEES W EERV HRSbidBE ol $italRboniosifiBROuUNd of the fornul a
(), (ra), (1b), flc) or (I'd), or a pharmaceutically acceptable salt

t her eof or a i Rharmagehiiead gpmppsitiorOofithis imentibmoiay be adfimstared i stardurd f or
use in thera for. exanpl £.nodul ati ng. chenoki ne receptor actjvity

(especi éjliwegéigh? disedse g&d;t&‘fl} g‘iﬂtt‘?ls(%gﬁﬁ!@fo&ﬁ% PH opsatorrehisrei aytp in a
war msbl gré ! ; : LoV 1 l.50 j de ound
of The. fof RapaniB biry BAGH ORI, of et e Pt g S BT T PURRTP
accept alpuepesas thetchepeuddsaf thds solentddenah e dainulftet bysragskrdwiBditgaaenite ' 15

especi al a nedicanent for the treatnment of rheumatoid arthritis. In
anot her t%%fﬂé’@t fdh’é exBRlereroslie AT RAT 5 derradaionpdatlets, pswes eppbund of the

I ﬁrermejlo? pglwdgrsé gﬂlagigljteg,(étqﬁéé?pg [g){ 1()11? %.lol%lﬁéné”lorpﬂ%éﬁ@ﬁgéf t(h&ﬁﬂ él%ulaslﬁ)%g,p&i%)%lrs?blg alt
powders, suppositories, ointments, creams, drops and sterile injectable aqueous or oily
20  solutions or suspensions.
A suitable pharmaceutical composition of this invention is one suitable for oral
- administration in unit dosage form, for example a tablet or capsule which contains between
0.1mg and 1g of active ingredient.
In another aspect a pharmaceutical composition of the invention is one suitable for
25  intravenous, subcutaneous or intramuscular injection.

Each patient may receive, for example, an intravenous, subcutaneous or intramuscular
dose of 0.01mgkg™ to 100mgkg™ of the compound, preferably in the range of 0.1mgkg™ to
20mgkg™ of this invention, the composition being administered 1 to 4 times per day. The
intravenous, subcutaneous and intramuscular dose may be given by means of a bolus

30  injection. Alternatively the intravenous dose may be given by continuous infusion over a

period of time. Alternatively each patient will receive a daily oral dose which is



manuf acture of a medi canent for use in therapy (for exanple nodul ating
chenoki ne receptor activity (especially CCR5 receptor activity (especially
rheunat oivdo ar/g1889tis)) in a warm 20 bl ooded ani mal, such BET/ARET)01035Bhe
invention further provides the use offla conpound of formula (1), (la),

(1b), (1c) or (I1d), or a pharmaceutically acceptable salt thereof, in the
nanufact AGE

respirator yo}'?i;nggethg Et%st r u?:(% Iﬂ{/e?aﬁ??%geg{eegaltg B :ﬂﬁe\?\aﬁgﬁgﬁfbgmk%nﬁé#%ﬁﬁdcl

obst r uct fovktim@Spgrdagpnary di sease (COPD) (such as irreversible COPD);

asthma {such as bronchial, allergic, intrinsic, extrinsic or dust asthng,

particul arly &h EWowing illupiate epresentabyspharmacsutical depagedotnag eonsainingrghenr

i h
br onoh 1 R 87 RIS AL ERE vy, GEERTRD, o SR BReTB PR il oot
i ncl sdi ngr o é’Uant iterdod fiRpsRer cbmpeﬁﬁd P HbEtheRbBktd o%,préﬂnywchb SsPHHHRERALA,

rhinitis sicca or rhinitis nedi camentosa; 30 nenbranous rhinitis I ncl udi ng
croupous, . fi brinous or pseudonmenbranous rhinitis or scrofoulous rhinitis;
seasonal rhinitis including rhinitis nervosa (hay fever) or vasonotor WO
01/ 87839 PCT/ SEO1/01053 39 rhinitis; sarcoidosis; farnmer's |ung and

rel ated di seases; nasal polyposis; fibroid lung or idiopathic interstitial
pneunoni a; (2) (bone and joints) arthrides including rheumatic, infectious,
aut oi mmune, seronegative spondyl oarthropathies (such as ankyl osing
spondylitis, psoriatic arthritis or Reiter's 5 disease), Behcet's disease,
Sjogren's syndrone or system c sclerosis; (3) (skin and eyes) psoriasis,
atopic dermatitis, contact dermatitis or other eczmatous dermti des,
seborrhoetic dermatitis, Lichen planus, Phenphigus, bullous Phenphigus,

Epi dernol ysis bull osa, urticaria, angi odermas, vasculitides erythemss,

cut aneous eosinophilias, uveitis, Al opecia areata or vernal
conjunctivitis; 10 (4) (gastrointestinal tract) Coeliac disease, proctitis,
eosi nophilic gastro-enteritis, mastocytosis, Crohn's disease, ulcerative
colitis, irritable bowel di sease or food-rel at ed al | ergi es which have
effects renote fromthe gut (for exanple mgraine, rhinitis or eczenn);

(5) (Allograft rejection) ‘acute and chronic follow ng, for exanple,

transpl antati on of kidney, 15 heart, liver, lung, bone marrow, skin or
cornea; or chronic graft versus host disease; and/or



(6) (other tissues or diseases) Al zheiner's disease, nultiple sclerosis,
at heroscl erosis, Acquired |Imunodeficiency Syndrone (AIDS), Lupus

di sorder w@eugis3as | upus erythenmatosus or system c | upusPCT/8E)thessat osus,
Hashinmoto's thyroiditis, nyasthenia 2@ gravis, type | diabetes, nephrotic
syndrone, eosinophilia fascitis, hyper IgE syndrone, |eprosy (such as

| epr omat S | eprosy), Peridontal disease, Sezary syndrone, idiopathic
thronbocgtopenla pupura or disorders of the nenstrual cycle; in a warm

bl ooded| aableaf , such as man. The Pr eseml/thBeNt 1on TuUrther providey a
met hod o@f treatinq a_chenoki ne nedi atg di sease state (especiallly a
CCR5 medCatpgund ¥ease state) in a warpilfl ooded ani mal, such as marn, which
corrpri ses—admi-ni-steri ng-to-a manmel i need of such treatnent an efiffecti ve

amount )Fa‘éox’%fo%ﬁemd of formula (1), 173% (1b), (Ic) or (1d), or
phar macept bte—sat-t—the sotvrate—thereet—tna—ofder to
use a CJ%%E%d?g%%gﬁﬁventl on, or a %gr maceutical ly accept able galt 30
t her eof PBly%ﬁiyY;?yh%hH&% €0f, Tor the therapeutic treatment—of a wart bl ooded
ani mal , [ such as in particular npdul ati ng chenoki ne receptor (for

exanpl e Eﬁ@ﬁemmnepﬁnﬁ@ activity, said 3® 01/87839 PCI/ SECL/ 01053 40
ingredientis normally formilated in accordance with standard
pharmaceutical practice as a pharmaceutical conposition. Therefore in

anot her pect the present invention provides a pharnaceutical conposition
whi ch conprises a conpound of the formula (1), (la), (Th), (lc) or (Id), or
a 5 phprgmeent calTy acceptabl e sal 1] LRglHaf or a sotvare tnereofj(active

=

i ngredi eNnt)._and _a pharmaceutically acTi | e adj uvant, dil uent of
carrier Cbmmaumthher aspect the preses@t invention provides a prog¢ess for
the pre ich conprises mxing active

i ngr edi ehﬁ"tﬂ?\ﬁqﬁh%urphar maceutical l'y acc@@t abI e adj uvant, diluent or carrier.

Dependi e—froge—of—atmft-str t+he—phar rRceut-cal conposition
will pre?gFg eHS%H%ﬁF@% from 10 0.0gjg% 99 9% (per cent by m5|ght), nor e
pr ef er appyyiiQ H@odc0 80 %W, stitt [pre preferably fromo10—to 10 %,
and evep nore preferably from0.10 tg 50 %w, of active ingredient, all
per cent pyRgnédyumeicgfate bei ng based on [thoal conposition. The pharnmateuti cal
conpositions of this invention may be adninistered in standard manner for
t he di sease condition that it is desired to treat, for exanple by topica

(suc 15 the lung and/or airways or to the skin), oral, rectal or
parenter%? adm ni stration. For these
Tablet III mg/tablet
Compound X 1.0
Lactose Ph.Eur. 92
Croscarmellose sodium 4.0
Polyvinylpyrrolidone 2.0
Magnesium stearate : 1.0
(d)
Capsule mg/capsule
Compound X 10
Lactose Ph.Eur. 389
Croscarmellose sodium 100
Magnesium stearate 1.0




pur poses the conmpounds of this invention may be fornul ated by neans known
in the art into the formof, for exanple, aerosols, dry powder

f or mul at ivom81/8183bl et s, capsul es, syrups, powders, granul BET/SE@QUB0IIS oOr
oily solutions or suspensions, (lipidp enulsions, dispersible powdlers,
suppositories, ointnents, creans, drops and sterile injectable aqueous or
oily 20 éﬁlutions or suspensions. A suitable pharnmaceutical conposition of
this invehtion is one suitable for oral admnistration in unit dosage

form fPILi&R@ERI € a tabt et or capsut g B pontarms betweemr— 0ty and 1
g of act“&E‘Tﬂgredient. | n anot her asdggp&gggharnaceutical conposi tion of
t he i nvp@binpouddXone suitable for 25 3.g¥~@venous, subcutaneous or
intramuscular injection. Each patient| may receive., for exanple, an
i nt r avenbatnicagyeenssabtios or i ntranusdall@®% dose of O. A ngkg 1 to [LOOngkg'

of the eenpeund—preferablyintherangeof O lngkg to 20ngkg’ of this

I nvention, the conposition being adm nistered 1 to 4 tinmes per day. The

i ntravenous, Eh@%’tﬁ%nfﬁuﬁm%ﬁéﬁﬁ%éﬁn oRenflOsEn %ggtﬁgli‘;xegéy% means of a

bol us 30 injection. ernati ravenous gi ven by
continu bidpHShO By 8 ElyBeroPSY étRshoPbr &d A% hEnRadioN 8t Yy &aan jgnt will
recei veogtﬁggi Pj;/l orgalr dogg vf/ni chis WO Of;f%%xéé% %%T/ SEO1/ 0%05?11)%%1[?

appr oxi neckidexisiquhasaensed to aid-fermiaatign. par ent eral  dose, the conposition
being adm nistered 1. to 4. tines per day. The followng jllustrate
representativ ep%é??’ Friraations Wéﬁg’«?@ CareHionrhgosEres wakdena iaf

formul a bhhardadutichl 4. blef (af- )u? ' &% e
salt ther ezi))f E? our lca Ets%l E}éénf[‘a te%regaﬁegc? ﬁeg%\%e?%%ﬁ%&nggbchg @@g%%ﬁ&, %)1]

t her apeugxiampde topproyty h acdting afsellilosducermtsphthit®1/ 87839 PCT/ SE01/ 01053 42
(a) Tablet | po/table t _Conpound X 100 Lactose Ph.Eur. 179 Croscarnel !l ose

sodium 12.0 B# 1§1wrﬁ1)9)|nm,i}l MOV broillastgated by the following non-limiting examples in
10  which, unless stated otherwise:

-

'(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25°C;

(1) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30

15 mm Hg) with a bath temperature of up to 60°C;

(iif) chromatography unless otherwise stated means flash chromatography on silica gel; thin
layer chromatography (TLC) was carried out on silica gel plates; where a “Bond Elut” column
is referred to, this means a column containing 10g or 20g of silica of 40 micron particle size,
the silica being contained in a 60ml disposable syringe and supported by a porous disc,

20  obtained from Varian, Harbor City, California, USA under the name “Mega Bond Elut SI”.
Where an "Isolute™ SCX column" is referred to, this means a column containing
benzenesulphonic acid (non-endcapped) obtained from International Sorbent Technology
Ltd., 1st House, Duffryn Industial Estate, Ystrad Mynach, Hengoed, Mid Clamorgan, UK.
Where "Argonaut™ PS-fris-amine scavenger resin” is referred to, this means a tris-(2-

25  aminoethyl)amine polystyrene resin obtained from Argonaut Technologies Inc., 887 Industrial
Road, Suite G, San Carlos, California, USA.

(iv) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;



Magnesi um stearate 3.0 (b) Tablet 11 ng/table t Conpound X 50 Lactose

Ph. Eur. 229 Croscarnell ose sodium 12.0 Pol yvinyl pyrrolidone 6 Magnesium
stear at evB001/883{c) Tablet IIl m/g tablet Conpound X 1.BCT/ER@tW0Es Ph. Eur.
92 Croscarnell ose sodium 4.0 Pol yvidayl pyrrolidone 2.0 Magnesium stearate
- 1.0 (d) Capsule ng/capsule Compound X 10 Lactose Ph. Eur. 389

pCT) Seory f18a5 h Ulen e ANGRIS OB UM End ey BREIhich cappe
| sot oni cobtgined s dilidetit prodesk dedOImBu] #@pﬁah@ﬁ&f@@ﬁ@é&ﬂe@ ot thiredcA6RY 3Rk e

cosol vents such as pol yet hyl ene gl yco pol ypropyl ene gl ycol, glycerol or
et hanol EﬂugghpleX|ng agents such as hydroxy propyl f3- 5 cyclodextrln may

tC) gn\ljZﬁ'?l év?l)aa %} %gégﬁl:im%t er%\gf?%}’aﬁdﬁsoﬂl e ft t | Or}sdeﬂazalues o?&n%ljor}ed by
5  diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an
internal standard, determined at 300 MHz using perdeuterio DMSO (CD,SOCD,) as the;
solvent unless otherwise stated; coupling constants (J) are given in Hz;
(vii) chemical symbols have their usual meanings; SI units and symbols are used;
(viii) solvent ratios are given in percentage by volume;

10 (ix) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical
ionisation (APCI) mode using a direct exposure probe; where indicated jonisation was
effected by electrospray (ES); where values for m/z are given, generally only ions which
indicate the parent mass are reported, and unless otherwise stated the mass ion quoted is the
positive mass ion - (M+H)";

15 (%) LCMS characterisation was performed using a pair of Gilson 306 pumps with'Gﬂson 233
XL sampler and Waters ZMD4000 mass spectrometer. The LC comprised water symmetry
4.6x50 column C18 with 5 micron particle size. The eluents were: A, water with 0.05%
formic acid and B, acetonitrile with 0.05% formic acid. The eluent gradient went from 95% A
to 95% B in 6 minutes. Where indicated ionisation was effected by electrospray (ES); where

20  values for m/z are given, generally only ions which indicate the parent mass are reported, and
unless otherwise stated the mass ion quoted is the positive mass ion - (M+H)* and

(xi) the following abbreviations are used:

DMSO dimethy! sulphoxide;

DMF N-dimethylformamide;
25 DCM dichloromethane;

THF tetrahdydrofuran;

DIPEA . N,N-diisopropylethylamine;

NMP N-methylpyrrolidinone;

HATU O-(7-Azabenzotriazol-1-yl)-N,NV,N',N'-tetramethyluronium
30 hexafluorophosphate;

Boc tert-butoxycarbonyl

MeOH methanol;



t he pharmaceutical art. The tablets (a)-(c) may be enteric coated by
conventional neans, for exanple to provide a coating of cellul ose acetate
pht hal at avO"hg7sshvention will now be illustrated by the fBCT/SBINIGOS3
non-limting exanples in 10 which, u4fless stated otherw se: (i)
tenperatures are given in degrees Celsius (C); operations were carried out
at roomor aphygnt tenperat pgnot Rt 1S, at a tenperature in the range of
18-25C, (ii) organic solutions wefe dried over anhydrous nmagnesi um

sul phat e; evaptDati on of sol eyl acet®ds carried out using a rotary evaporator
under reduced pressure (600-4000 Pascals; 4.5-30 15 mmHg) with a bath
tenperature of up to 60C, (iii) chromatography unl ess otherw se stated
means fl ash chromatography on sili cm&n | ayer chromat ography (TLO)
was carried out on silica gel plates "Bond Elut” colum is

refersed to, ThisExaRPISITRsLALIHES piatatibn oRY-[1-(OB-QibhaR%r é%,ﬁ-g%ﬂé%egig%ugo

m cron particle size, the silica being contained in a 60

syringe Armetbylinooicotidamhided Compound Nosk of Péblebt ai ned from Vari an, Har bor
City, California, USA under_ the nane "Mega Bond Elut SI". Were an

"] sol ut eTM SCXe & 8pluian of ésopispBpicagid:(8,6men P8 Midm AV (TWIL iras @ddadd solutipn

benzeneedt RN b0 SR PRRSH pRRAL DB M BT e >
Hengoed, 5M1§ .fd &R 1etiﬁ%amir}évt§ LE, ii{?ﬁ_@ﬁﬂ%ﬁdﬂk i) fohéﬁ;@,ﬁgﬁ sOLAYT plg er

resin” is referred’to; this nmeans a tri’s- am noet mne polystyrene
r esi 10 obb@ideeslisipyerslidimephasphotRel b AGb6shdspRate (H8hg! TG i )P (RoGst,). Sui te
G San Carlos, California, USA. (iv) in general, the course of reactions

was f ol | Sfed! Pytha regcher mis@ Wencancerdmtalrte gievbe tiflo compoundswiich wasm only; WD

01/ 87839 ,PCT/ SEO1/ 0 44 yi el ds, when given, are for illustration
only andcwaé:t%?%%i‘gﬁ%’rwﬁyw ose which can be obtained by diligent

process devel opnment; preparations were repeated if nore material was
required; (vi) when given, 'H NVR data is quoted and is in the form of
del ta val ues Tlormathodof Exdinalniostni ke rppatednsingglifferent avidsan tpbacp f isthicbiigio

ot e st CSbOTRP Y (P de dres b iSO | EBSSObEE o DpREsBe vent
cher cal "y pengig: MGy B ol BRThAT. Sk o R iU ditd Qo
4-allylamino-1-(3,3-diphenylpropyl)piperidine (Method D), 4-allylamino-1-(3-R/S-
phenylbutyl)piperidine (Method E) or 4-(cyclopropylmethyl)amino-1-(3-R/S-
phenylbutyl)piperidine (Method R)) in place of 4-methylamino-1-(3,3-
20  diphenylpropyl)piperidine dihydrochloride.

EXAMPLE 2
This Example illustrates the preparation of N'-(2,4-difluorophenyl)-N-[1-(2,6-~
dimethoxybenzyl)piperidin-4-y1]-N-phenethylurea (Compound No. 1 of Table III).

25 To a solution of 2,6-dimethoxybenza1deﬁyde (1.7mg, 10pM) in NMP (100pL) was
added a solution of 4-piperidinyl-N-(2-phenylethyl)-2,4-difluorophenylurea.trifluoroacetic
acid (Method F) (2.4mg, 5pM) and diisopropylethylamine (1uL, 5.51M) in NMP (100uL).
After 1.5h a solution of sodium triacetoxyborohydride (2.8mg, 15uM) in acetonitrile: NMP,
1:1 (100pL) was added. After 16h at room temperature the reaction mixture was concentrated

30  to give the title compound which was characterised by LCMS; MS: 510.



(viii) solvent ratios are given in percentage by volunme; 10 (ix) mass
spectra (MS) were run with an electron energy of 70 electron volts in the
chem cal woonsgmati on (APCI) nopde using a direct exposure PCDBE(1/0ab%Sr e
i ndicated ionisation was effected byéel ectrospray (ES); where val ues for
mz are given, generally only ions which indicate the parent nass are

reported, andThmpzeeedlmé Hesrclffoéd&mSE@hqﬂél bén teaepedteuAnOBigkrdnd aldbig/dep@si ti ve
mass |on - (I\/Hr;% (x) LCMS characterisation was perforned using a pair

of G | sod ethp?ssrbe@arl@@yde%ommlm@dsmsmnmlamwasmss
spectro The LC ¢ ri ter 50 col Cl8 with 5

m cron ggﬁ’ﬁefg péogyli})épenlﬂg g’f“ﬁ‘gﬁ?\é\@oﬂ%?%x&eh\ﬂé "Fﬂm@ loég{' fornmic acid
and B, agh bbbl D584 g er ofrom
3506 ¢ S BEN DY DR G %?%W&ﬁ.fé’%?%%n SOl L

el ecty ospheayle(lEB}Z 4witiBueropifenyhireretsifiiomacatic aaide gi ven, generally only i ons

whi ch indicate the parent mass are reported, and unless otherw se stated
the mass ion quoted is the positive mass ion - (MH)+ and (xi) the

foll owi ng abbrevi ati ons are used: hyl sul phoxi de; DMF
N-di et hyl f or.mam de; 25 DCM di chl %ﬁ%}&ﬁ% THE t et rahdydrofuran; DI PEA

N, N- di i sopr OpmheEhmhpm 1Hﬁstraté§|‘ﬂ?e PrepRbtior SRV PU(3 didipHeaylpkiphit) 3p1per1dm4-y1]-

O (7- Azabenzotri azol - yl)-N, N, N , N -tetranet hyl uroni um
hexaf | uoiVoptieg &ﬁﬂﬂuoromhqwkhwmeMCwmnmé&ofTahlﬂ)o1/ 87839

i s Exampt o 1 3 ek SRR Rfempenchuchondt £68AC e S © °
(CompounireRBHE TR REN e 3B B8R S s ch o < GITRPEP P (0. 6y, 5M
in NWP (5fdndiNedinpddeslofds Alfhb8RA) (1.9mg, 5uM) and N,N-diisopropylethylamine (1.8uL,
10uM) in pyridine (50pL). After 15h the reaction mixture was concentrated to give the title
compound which was characterised by LCMS; MS: 533.
15
The procedure described in Example 3 can beArepeated using different
sulphonylchlorides (such as 4-acetamido,3-chlorobenzenesulphonyl chloride) in place of 2-
trifluoromethoxybenzenesulphony! chloride or different piperidines (such as 4-amino-1-(3,3-
diphenylpropyl)piperidine.ditrifluoroacetic acid (Method G)) in place of 4-methylamino-1-
20  (3,3-diphenylpropyl)piperidine dihydrochloride.

EXAMPLE 4
This Example illustrates the preparation of N'-(3,4-dichlorophenyl)-N-[1-(3,3-
diphenylpropyl)piperidin-4-y1}-N-methylurea (Compound No. 68 of Table I).

25 A solution of 4-methylamino-1-(3,3-diphenylpropyl)piperidine.dihydrochloride
(Method A) (1.9mg, 5uM) and DIPEA (1.8uL, 10pM) in DCM (100uL) was added to 3,4~
dichlorophenylisocyanate (19mg, 0.lmM). After 15h DCM (800uL) was added and
Argonaut™ PS-#ris-amine scavenger resin (0.66g) was added and the reaction mixture
agitated. The resin swelled considerably and the mixture was left to stand in order for the

30 DCM to evaporate. Methanol (0.5ml) was added and the mixture agitated; the organic layer



of 4-nmet hyl am no-1-(3, 3-di phenyl propyl) pi peri di ne di hydrochl ori de (Mt hod
A (1.9nmg, 5M and diisopropylethylamne (8L, 45M in NWP (50L) foll owed
by a sol woonsmssd 10 brono-tris-pyrrolidi nophosphoni um hexe€T/prgphBsphat e
(4. 7ng, 10M in NWP (100L). After 18R the reaction m xture was
concentrated to give the title conmpound which was characterised by LCMS;
MB: 415. wihigeehheerred 1o QeshelCid BRcdnBRRANS §ivdthdGSEddRufbhs Acbdls i n
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4- et hy| whichovas charapiegsghsn CME; MIS:pi9%er i di ne  di hydrochl ori de (Met hod B),
4- pr opar gyl am no- 1- (3- R/ S- phenyl but yl ) pi peri di ne (Method C),

4-allylam no-1-(3, 3-di phenyl propyl ) pi peridine (Mthod D),

4-al |yl am no- p - t i i i ne; . Qr. .
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EXAMPLE 2 This Exanple illustrates the preparation of

N - (2, 4- hipulstPehHERgRylPrepyDpipsrigine.ditrifluoroacetic acid (Method G), 4-amino-1-(3-R/S-

di met hox I L di Nz |].- henet hyl ur e Conpound  No. of Table
). 25%%9@@&’&%?@%&04]@%5‘%ﬁc?'\r#é‘{)%%i§/%te(§’z'§{‘%‘gﬁ§)d8rg?af? ?Sré‘,m%éﬂﬁmﬁ"hﬁl\wp
(100L) wags-dipHesdn iperi@ife Bfhydrochloride. :

4- pi peridi ny?— N ( 2-8 Ie’%& et hyl )-yZ, 4-di fl uorophenyl urea.trifl uoroacetic

acid (Method F) (2.4ng, 5M and.diisopropylethylamne (1L, 5.5M in NW
(100L). After 1.5h a solution of sgdi i_acet oxyborohydri de (2.8ng, 15M
in acetonitrile: NMP, 1:1 (100L) J After 16h at roomtenperature

the reaction Thix EUERPIARUGRRGARE pRb&d: -[9i% 8 difeenl] C 4 _whi ch
was characterised bprCIVPS; VB: SIiObﬁqV\% ﬁ@}%%ﬁﬁfé@%@é@%@@@%@‘%
pr oc edur -y thidpdene-2 - daxtarpinéd X Coatpobad NepeabeTablsing di f f erent al dehydes
in place of ,6-dine%hoxy enzaldehéde or other piperidines (such as

4- met hyl ami no? sqlutipn of A-wietylamines] 8y Jipheneinrapyipipkridjen Gemiresrhase akthe
Met hod 1 -adi 1) pisperidine, di & rifl ti
(ot TR b ot AR RGO BBS G 1 b ke ©
phenysl etthylthiophdnedéarbosgiliopbny Joumest).t To tHeues I GuRGH. add&PMktfondoThi s

Exanpl e il lustrates the preparation

KI N E ﬁ- l(@Qgpr@ppl]ﬁ%rhydpm@jﬁ,](p)wmépbQmmoMnyiﬁlq}ﬂoroplethane (1.0ml) followed by a ¢ Tap
me -2-{1tr ol o n su)] phonami un . of Table
1) 10y158ﬁ1§&>§310 VR eﬁz‘ﬁ%ﬁ%@ﬁg 1 L@W@rﬁiﬁ%‘é@%@f}% tg'??ﬁé‘?‘%ﬂ% (1.3ng,

SM in  mixture stirred at ambient temperature for 18 hours. The reaction mixture was then applied to

an ISOLUTET™ SCX column (5g) which was then washed with MeOH (30ml) followed by a
20 1:4 mixture of aqueous ammonia and methanol (30ml). Evaporation of the final wash gave

the title compound as an oil (101mg, 75% yield); MS: 419.

The procedure described in Example 5 can be repeated using different carboxylic acids
in place of 2-thiophene carboxylic acid or other piperidines (such as 4-amino-1-(3,3-

25  diphenylpropyl)piperidine (free base from Method G), 4-methylamino-1-(3-R/S-
phenylbutyl)piperidine (free base from Method B) or 4-amino-1-(3-R/S-
phenylbutyl)piperidine (free base from Method H)) in place of 4-methylamino-1-(3,3-
diphenylpropyl)piperidine.

30 EXAMPLE 6
This Example illustrates the preparation of N—[l—(3,3-diphenylpropyl)-4-piperidiny1]-
(N-methyl)-3-chlorophenylurea (Compound 144 of Table I).



acetonitrile (50L) was added a sol ution of
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(1. 9ng, ﬁ%\]{h)wli]g JYPEA (1.8L, 10M in DCM (100L). was added to 3, 4-

di chl or Ay socyanate (19ny, 0.1mV). After 15h DCM (800L) was added and
Ar gonaut TM PS-tris-amne scavenger resin (0.66g) was added and the reaction
mxture agitated. The resin swelled considerably and the mxture was |eft

to stand i n drgarogasiure ¢rsciirdiaiixempls\agrortet repedipd hsing Hiffedert isbyyanatss added

dth d 01/.87839 PCT/ SEQ1/01053 . 47
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procedure descri be can be repeated using v S i socyanates
or 5 camhﬂyﬂrurmhl@ﬁdhghmmlmmmp@hd&m di chi or ophenyl i socyanate or ot her
pi peridi nes (such as 4- am no-I|-(3, 3-di phenyl propyl)piperidine.ditrifluoro
acetic acid (Method G, 4-anmino-1-(3-R'S- phenyl butyl)piperidine
ditrifluoroacetic acid salt (Mt hOdE;QNPL'E pl ace of 4-methyl am no- 1-

(3, 3-di phenyl propyl ) pi peridine dih de. 10 EXAMPLE 5 This Exanpl e

illustrates tohes Exmﬂéalﬂusﬂmte@fthd‘ﬂrr{epalat{o'ﬁ oF- M{ptﬁ?ﬂ)ﬂiphléﬁﬂgfobygl@ﬁpbﬁdlﬁyﬂ yl]-
N- net hyl t hi ophene 2- car boxam de npound No. 96 of i.)e sol uti on of
4- et hy NareHyl @ée@@ﬁﬁlﬁéwm%wta}rp%@qwm@d@%868 pEBajade of the

To a solution of 4-methoxyphenylacetic acid (0.8mg, Spmol) in NMP (50uL) was

added a solution of 4-methylamino-1-(3,3-diphenylpropyl)piperidine dihydrochloride
(Method A) (1.9mg, Sumol) and DIPEA (8L, 45pumol) in NMP (50uL) followed by a
20  solution of bromo-ris-pyrrolidino-phosphonium hexafluorophosphate (4.7mg, 10umol) in
NMP (100uL). After 15h the reaction mixture was concentrated to give the title compound
which was characterised by LCMS; MS: 533.
EXAMPLE 8
This Example illustrates the preparation of N-[1-(3,3-diphenylpropyl)-4-piperidinyl]-
25  N-allyl-4-fluorophenylacetamide (Compound No. 269 of Table I).

To 4-fluorophenylacetic acid (lmmol) was added 4-allylamino-1-(3,3-
diphenylpropyl)piperidine (0.1g; 0.3mmol) in dichloromethane (2ml). A solution of 1-
hydroxybenztriazole (0.135g; 0.1mmol) in DMF (2ml) and di-isopropyl-carbodiimide
(0.126ml; 1mmol) in DCM was then added. The resulting mixture was stirred at room

30  temperature overnight. The mixture was then applied to an ISOLUTE™ SCX cartridge (5g)
and washed with methanol (30ml). The product was then eluted with 15% methylamine in

ethanol. Purification was achieved by BondElut chromatography eluting with a solvent



conpound described in Method A) (0.1g, 0.32mmmol) in dichloronethane (4.0
m) was added 15 to 2-thi ophene carboxylic acid (1.0Omol). To the

resul ti ngvooxksse was added a sol ution of diiropyl car bodPCHSEE@E/108315mL,
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to an | SOLUTETM SCX col um (gSg) 5 which was then washed w th net hanol
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(m, 12H); MS: 525.

EXAMPLE 10
This Example illustrates the preparation of N'-(4-fluorophenylmethyl)-N-[1-(3,3-

20  diphenylpropyl)-4-piperidinyl]-N-methylurea (Compound No. 388 of Table I).

To 4-fluorophenyl isocyanate (0.75mmol) was added a solution of 4-methylamino-1-
(3,3-diphenylpropyl)piperidine (0.19g; 0.5mmol) in DCM (4ml). The resulting mixture was
stirred at room temperature overnight. The resulting reaction mixture was then applied to an
ISOLUTE™ SCX cartridge (5g) and washed with methanol (30ml). The product was then

25  eluted using a 4:1 mixture of methanol and aqueous ammonia. Purification was achieved by
BondElut chromatography eluting with a solvent mixture of DCM to 5% methanol in DCM to
give the title compound (26 mg, 11%) which was characterised by LCMS; MS: 446.
EXAMPLE 11
This Example illustrates the preparation of N'-(2,4-difluorophenyl)-N-[1-(3,3-

30 diphenylpropyl)-4-piperidinyl]-N-phenethylurea (Compound No. 314 of Table I).
To a solution of N'~(2,4-difluorophenyl)-N-(4-piperidinyl)-N-phenethylurea
trifluoroacetic acid salt (300mg, 0.63mmol) in DMF (5ml) was added 3,3-diphenyl-1-



N- net hyl - 4- ( phenyl net hoxy) phenyl acet am de (Conpound No. 268 of Table I). To
a solution of 4-nethoxyphenylacetic acid (0.8ng, 5nol) in NWP (50L) was
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The reaction mixture was then washed with aq. NaHCO, solution, dried and evaporated.

Purification was by passage through a BondElut cartridge (Si) eluting with a gradient from 0O -
20 5% methanol in DCM, yielding the title compound (153mg, 49%) which was characterised by
LCMS; MS: 524.
EXAMPLE 13

4 This Example illustrates the preparation of pyrrolidine carboxylic acid N-[1-(3,3-
diphenylpropyl)-4-piperidinyl]-N-methyl amide (Compound No. 391 of Table I).

25 To diethylcarbamoyl chloride (0.75mmol) was added a solution of 4-methylamino-1-
(3,3-diphenylpropyl)piperidine (0.19g; 0.5mmol) in DCM (4ml) followed by triethylamine
(0.14ml; 1mmol). The resulting mixture was stirred at room temperature overnight. The
resulting reation mixture was then applied to an ISOLUTE™ SCX cartridge (5g) and washed -
with methanol (30ml). The product was then eluted using a 4:1 mixture of methanol and 0.88

30  aqueous ammonia. Purification was achieved by BondElut chromatography eluting with a
solvent mixture of DCM to 5% methanol in DCM to give the product (79 mg, 39%) which
was characterised by LCMS; MS: 406.



by filtration, yielding N [ 1 -(3,3 -diphenyl propyl)-4-piperidinyl]
-N-ethyl-4 15 trifluoronet hoxyphenyl acetam de hydrochl oride as a foam
210mg, 8™WQ MR 1.1 (m,3H), 1.7 (m 2H, 2.1 (m 2H), BCOSEmo1d4sd), 3.5
(m 5H), 3.8 (m 4H), 4.3 (m 1H), 751 (m 2H), 7.3 (m 12H);. M. 525.
EXAMPLE 10 This Exanple illustrates the preparation

of N - (4-fl uorophenyl nethyl)-N-1-( -

di phenyl propyl ) -4-pi peridinyl]-N nkmgga_w Conmpound No. 388 of Table 1).
To 4- quorophﬁwh;hl§1 qj‘-ﬁj? [, din

4- et hyl am no- 1| - & g%ﬁ%ﬁ;ﬁ%%ﬁgﬁg %‘%%@Wéﬁg ( Sgﬁ)wy@n%ﬁ en

(4ml) . TWenethged- (aynhppmpytammosm&‘snylmhmyladet&hﬂe((@mnb&ﬁmﬁlﬂat 354&)%9&:&2(9 ht

The resulting re_gctlon m xture was then applied to an | SCLUTETM SC
cartridge (5¢)-lané3vie@hewlripp)- f’ré’(lmﬁblllyll erethyl-FHlaomselderstpheayl-adetmids

vas. Soniyiaiyet. Bk Mo oG GPamRera s RGtwel R WOLiNBHI HEset ur o of

DM to SR 0w b N oM Rl O TS g SRAPRUB A Bmedkludfle Vi

was characterised by LCV5;
pr epar atGareved Ngh (2¢ulndi f | uor ophenyl ) -N-[1-(3,3- 30
di phenyl propyl ) - 4-pi peridi nyl]-N phenet h\ﬁl urea (Conmpound No. 314 of Tabl e

). To a solution of
N - (2 4-d 12 | usl ?EQ%H%I:?)IHLNFI%].%S Blel) #Ja?g%Bfﬁ-iﬁgfg@ép%n)gi,fﬂ%gpé%{pgﬁ& ogeetic

01/ 8083 V-RASThBER-DARGS ety hniin SemRsryDPRen(AE A de By REHIMide (COLRIRINRY
Dl PEA (0. 442ml 52mmol ). The resultl ng mxture was stirred at room

t enper atﬁﬁ@ffT@blei)Lh The reaction mixture was partitioned between water
d di chl h h it t , dried
(NgSOn "and oA ok ea- U A e PR R Dty Vbt i g ¢ hr ough a
sil'i ca gRdthE@chiboBIBhSnyMckRnEid ol 1 f@%ﬁh@l) ok hleé&@diat%o eE1h %h@%??é of 1\ ELIVL
acetate to give the title conpound as a um
(m 5H) echlea(mne GHmLpargl e(cermnﬁﬂi-l)e (liﬁ)niL)(fm 12]ﬂ)ur?] 7Aﬁ:<|a£1§( cmohlng ltl)el, rlniémﬁeéméls 15hH)
EXAMPLE 12 This a e illustrates the
pr eag Hhi(’&?d gpt()v(egn Ftlri‘%q‘ ‘?%W%Q%Eﬁ-ﬁﬂnﬂ sy (Bl The NﬁgﬁngaXPO was washed a
3-di | f Tabl
| S R QR wite ?’Rﬁ{uorﬂeq' #O%%Fﬁgﬂ'{fﬁ%ﬁ&%ﬂ ?%@gﬂ\lﬂﬂ)ﬂ%g elugw '?'HEe

I) A sol ution of 4tr| acrd
(2. Ol ) watisa gradient from 5 - 25% methanol in dichloromethane. The purified product was

r—D

dissolved in ethyl acetate and treated with HCI in diethyl ether before evaporation to give the
title compound as a solid (68 mg, 62%) which was characterised by LC-MS; MS: 514.
20 EXAMPLE 16

This Example illustrates the preparation of 4-(2-[4-methanesulfonylphenyl])-pentenoic
acid N-[1~(3,3-diphenylpropyl)-4-piperidinyl]Jamide hydrochloride salt (Compound No. 390
of Table I).

To a cooled (5°C) solution of N-[1-(3,3-diphenylpropyl)-4-piperidinyl]-4-

25  methanesulfonylphenylacetamide (1.61g, 3.28mmol) in DMF (15mL) was added sodium
hydride (131mg 60% dispersion, 3.6mmol). The resulting mixture was stirred for 5 minutes
before the addition of allyl bromide (0.3mL, 3.44mmol). The reaction mixture was stirred at
room temperature for 2 h then quenched with water. The mixture was extracted twice with
ethyl acetate and the combined organic extracts were washed with water and brine, dried and

30 evaporated. The residue was purified by silica gel chromatography (eluent 3% MeOH in
DECM). The crude product was treated with ethereal HCI to afford the title compound
(0.902g); NMR (CDCl,): 1.2 (m, 2H), 1.9 (m, 2H), 2.1 (m, 2H), 2.3 (m, 4H), 2.5 (m, 1H), 2.8



cooled to OC and triethylamne (0.1 Iml; O.8mmol) in THE (1.Or) and

di phenyl phosphoryl azide (0.17m ; 0.8mml) in THE (2nml) were added. Stirring
was contwoowsisor 30mi n. The mi xture was al |l owed t o war nPCTSEMMI1653t
tenperature before 15 toluene (5nl) Wwas added and the m xture heated to
100C for | h. After cooling to room tenperature, a solution of

4- et hyl ag ,FBH)H(O?(S,%I?, B.hgﬂﬁé'lfla,gﬁﬁ]!(%(a?hlﬁrd.@{da?1HP, 520¢m, B0 5IQY) 18 5. 784Dy !

acetate (2m ) was added ure allowed’to stir “at roomTénperature
for 72h. IHENE (realdH)onh6 (i, 2H) & 9vEs2ihédSviisdhed with agq. NaHCO3 sol uti on,
dried and evaporated. Purification_ was hy IEjassage t hrough a BondEl ut
cartridge (Si) eluting with a gradi 20 5% met hanol in DCM

Y 5240 i R e BEon R o B IR of vt r ol 1 di ne
car bdxy | diphemjlistopi1)-I-figeridinyd]-Nradlyhres 0DsthporddN P ub df Myblk 1i); et hyl ami de

(Conmpound No. 391 of Table 1), 25 To diethyl carbanoyl chloride (0.75mmol)
was added a s¥ithendputyraldehyds (g di3dmmmol) p3s addtidin e nylution pf IV-phepgmethyle

0.199; §. ) 4mil) fol d triethyl am 0.14nml: 1 ).
The T osul APt A Sy bR YR (e 1plertn ) B AT riger

I ti id i BEPSh 2504 GhddT » trid
(53) and vachedm L i meoR A A2 (s bk 2R b e Wk 0%h i g a

4: 1 i xt Limeing indrihehreastibn avag 14t ©8ti8 Gorakfihe Msten(Pmiyivas addatitd teahixame wadthe

achi.eved by BgndEl ut chromat ogr.gphy.eluting wth a solvent m xture of DCM
) o SRR R TPRRY T YPFE- t %ﬂ‘&&ﬁ‘c‘t’as(@gt‘?ﬁ’g‘ylﬂsg’%er {#mely, anglpartitioned

char act S esORY (LA, Vihe A0fic WLOHCHAS Lo PR AR Sai P B 24

This Exanple illustrates the preparation o
1- (3, 3- dirjeuevJ0.pmyd Jonderprapet. i Thenyil jvas dissolved in MeOH (5ml) and then applied to

N- et hyl - 4- c36:l opr %o}gl am nosul fo_n};l/l ) phenyl acet am de ( Conpound . 354 of
Tabl e | )a:n4l|§_ LUTE™ SCX column (5g) which was then'washed with MeOH (30ml) followed by a

1- (3, 3-0O. -4-ni i.di - t hyl - 4-f!1 uor.osul f nyl -acet a
i do. 5 10 D0k Rt ek pBhaTe bRy Bidindt BB o el FE SRt P iR gl

MeCNp wewssh, folloadd dhvaldraivcale s ailélcaveiunti a8 h guhh@ 535 Ve mMeD; Men
evaporated to dryness under Genevac high vacuum EXAMPLE 15 Thi $ Exanpl e

illustrat08s the preparation of N-[I-(3, 3-di phenyl propyl)-4-piperidinyl]-
EXAMPLE 18
This Example illustrates the preparation of N-[1-(3-phenyl-3-[4-fluorophenyl]-3-

hydroxypropyl)-4-piperidinyl]-N-ethyl-4-methanesulfonylphenylacetamide (Compound No.
20 11 of Table III).

To a solution of N-[1-(3-[4-fluorophenyl]-3-oxopropyl)-4-piperidinyl]-N-ethyl-4-
methanesulfonylphenylacetamide hydrochloride (470mg, 0.92mmol) in THF (40mL) under an
inert atmosphere was added phenylmagnesium bromide (10mL, 1M in THF) at room
temperature. After stirring for 1h saturated aqueous sodium bicarbonate solution was added

25  and the resulting mixture was extracted with ethyl acetate. The organic phase was dried
(MgS0,) and concentrated. The title compound was obtained by silica column
chromatography, eluting with 10% methanol in ethyl acetite yielding 120mg. NMR (CDCL,):
1.18 and 1.23 (t, 3H), 1.65 (m, 2H), 1.84 (m, 2H), 2.42 (m, 2H), 3.02 (s, 3H), 3.35 (m, 2H),
3.65 (m, 4H), 3.68 and 3.78 (s, 2H), 4.73 (t, 2H), 6.97 (m, 2H), 7.2-7.4 (i, 9H), 7.90 (d, 2H);

30 MS: 553.



10 N-net hyl -4-(2- hydr oxyet hyl am nocar bonyl ) phenyl acet am de hydrochl ori de
(Conmpound No. 385 of Table I'). A mxture of N

1- (3, 3-diywbenyispy opyl ) - 4- pi peri di nyl ] - N- net hyl - 4- PCT/SE01/01053

met hoxycar bonyl phenyl acetam de (0.1 g3 0.2mmol) was heated at 60C in a

m xture of ethanolamne (1.0Or) and acetonitrile (1.0nm) for 12 hours.
After cooling the m xture was 15 pagtpabMmaned bet ween et hyl acetate (5nl)
and water (8mL). The organic |ayer Was washed a further twice with water
and dried (Na xappgpleoitlostpates the peprationnf A-[$+(BiphenBehpditery]l)-epiperidmyl]wi t h

a gradie fro - 25% et hanql in di chl.oronethane. The purified product
was di sg}élp\e/téxﬂ%t'ﬁlug{%%ny% 2 eé(::l‘&}nP(P tl\gﬂ?ap%ﬂ“a I).n di et hyl et her

ohi oh was ehas wrBhot Bplnyfoch{1P ept tiauel 7RALRM, AN RO Y Biantic)
i || ust r aVemethibapinepipeddine (7 3nig, 4-1Bnrhéb rppidssinessaraaid pbemy! §.37ReBHeRAI C

acid N-[1-(3,3-di phenyl propyl)-4-piperidinyl]am de hydrochloride salt
( Conpou n@tfgb‘%ty@%no%ﬁm%%&mg) e atnémpdgl\’ll‘ g8nb)s g fiqrilgh, water was added

et hanesild B RSEEY CRL0RN o e QPR I ofiRnics ek porpliant deteided
sodi um WG, dd@mﬁgﬁel%oéﬁn@aﬁfﬁé@&d ;?ud@ﬁm})son@muﬁ&é&haﬂo%%p@ Wf_&ﬁﬁb&@ was

stirred for 5 mnutes re the addition of "allyl brom de

3. 44mol PCM Hellowedby 24%nEQRDC Mesd $inally 8% BOH/PEM) toerffoed dfeuitie for 2 h
t hen quenched wi th . m xfur e extracted twice with ethyl
ace':izgte %unﬂﬁnaﬁﬁkgdn%ﬁgﬁwoé%aﬁ were washed with water and brine,

dried and 30 evaporated. The resid gfied by silica gel

chromat ography (eluent 3% MeOH in % crude product was treated with
et hereal HO Tlis&ikfopl itlimratastthepepaptoma’ N 0-(DpRenyl-3NMiaptdhyl)-4- 2 (m
2H), 1.9 .(m...2H), 2. m.2H, 2.3 (m_4H, 2.5 (m |H, 2.8 WO 01/87839
PCT/ SEO 11?1%%%}@3%%\émeﬁ%vf'éﬂl{“@?’@nﬂé?eng dthydrochiorigey CompgurdiNo.143) of Tebte ( dd,
1H), 5 Ljfym 2H), 5.4 (d, 1H, 5.7 (m 1H, 7.2 (m 10H), 7.6 (d, 2H, 7.9

(d, 2H); : 531. EXAMPLE 17 This Exanple illustrates the preparation of
N - dsenyl net Hyé a Bbikfier 3f]3=[153-@h&|i'5ﬂ¥3y¢m61©?ﬁ&p}/})4'— bBedingi N hdetiy-al | yl ur ea
but yr al dehyde (0.2g, 1.36mml) was

(Conmpound No. 245 of Table I1). 3-Phen
added t ofleprepienyiaseiaside (1 Hasd-Frame)) lnﬂﬁ/ Mi(pmE) vian added) dzetidiag (Oy1 2mlea

hydr ochl Rglinﬂq%l)( a:}l?iqggl‘es&tix?ig anlr)?tlu}e \ivgs &Fr}er&%? %orrg ge(r)nnpﬂé}‘al'fur}?z\ff})fa { 8h. The reaction
mixture was washed with water, dried (MgSO,) concentrated, and purified by Bond Elut
chromatography (eluent 5% MeOH/DCM followed by 10% MeOH/DCM) to afford the title
20 compound as an oil which was then treated with ethereal HCI to provide N-[1-(3-phenyl-3-
azetidinylpropyl)-4-piperidinyl]-N-methyl-4-fluorophenylacetamide dihydrochloride asa
white solid (35 mg, 24%); NMR (d6-DMSO, 373K): 1.5-1.65 (m, 2H), 1.85-2.1 (m, 4H),
2.55-2.9 (m, 8H), 3.1-3.2 (m, 1H), 3.25-3.35 (m, 1H), 3.6-3.75 (m, 5H), 4.1-4.2 (m, 2H), 7.0-
7.1 (m, 2H), 7.2-7.3 (m, 2H), 7.35-7.5 (m, 5H); MS: 424.
25 EXAMPLE 21
This Example illustrates the preparation of N-[1-(3-phenyl-3-[4-fluorophenyl]propyl)-
4-piperidinyl]-N-ethyl-4-methanesulfonylphenylacetamide (Compound No. 15 of Table III).
To a solution of 4-(V-(4-fluorophenylacetamido)-N-methyl)aminopiperidine (143mg, .
1.74mmol) in DMF (5mL) was added 3-phenyl-3-(4-fluorophenyl)-1-bromopropane (Method
30 V) (420mg, 1.5mmol) and K,CO, (300mg). The reaction was then stirred overnight and
poured onto water (20mL). Extracted into EtOAc, washed with water (20mL), brine (20mL),

and dried over MgSO,. The solvents were evaporated and the crude product was purified by



15 mins sodiumtriacet oxyborohydride (430ng, 2. Omvol) was added portionw se
over 15mns and the reaction was left to stir for 16h. Water (5m) was
added towdersisze ure and the 10 net hanol was renoved i n VBCT/SEOINhes3sol ution
was diluted with water (30nl), and pa#titioned wth Et OAc (2x40nml). The
organic fractions were conbi ned and washed with brine (30m), dried

(MySO4) Bogd Ehifclgdinaigethhy [BRet 3% WASOIIDES) weatfird (et {ound gl &
applied to an | SOLUTETM SCX col um (5g) which was then washed with

(30ml) f 8inolédme2050); NMRy 6 (218, w), ?a@iébfubrcam’ﬁbﬁQaZér(aHnmb,ﬁa&ab (6HO ).
Addi tion f H wash foll owed by evaporation gave
t he titllé‘?’coﬁmﬁaﬁségdgdgs%@ﬁzwé%g MB: 406. EXAVPLE 18 This
Exanple illustrates the preparati OrE)@f\MP[LE‘_%Zg phenyl - 3-[ 4-f | uor ophenyl ] - 3-

hydr oxypr opyl ) - 4- pi peri di nyl ] - N-et nesul f onyl phenyl acet am de
( Conpgound No. ThigBxdrhplefillTstates the pyeparktomoSMi[ iH(B,6rdi-[4-fluorophenyl Jpropyl)-4-

FN[1-(3-[4-11 h l].-3- l).-4- d | ]-N-ethyl-4-

e S T RGBSl e
40mL d )
(ROM.) anie 35, phfh B0 DRSS9, 010 RSO TOAR R M OBl

sodi um bi2sampon22remsR) it 5indY) Wik Sdasiiedudhphas1ddegc 5@83115 OMsxirkd1e Was
extracted with ethyl acetate. The organi c phase was drie (MySH4) and

concent rAnd¥ (23hmgtQ.7 fremobypodDEP vk $1 3l )ai Thededryion ivwds garred byvamight and

N %@g;gg 7B i fager 3 T he oraepias ore Geracii o tONGEA O S riedvap (1
?t”) 13 g5y P s O o il g8 pe AN TR 3y Ayn ¢ 7°
01/ 87839Eﬂ§l§);'ﬁb8ﬁ6ﬂd’ Dp416 Jell & Wg Jz%%jhl\mﬁxaepl(ml 1’11? , 210 @He )t 1es

K& ot hy| GBL £ Aar bR Bk G2 He ) @b (N 1oz NS Hdbi e 111) .

5- Brono- 3- phenyl pent -1 -ene (131ny, m@%

4- (N- (4-fl uorophenyl -acetam do) 5 a-zém nopi peri di ne (73nyg,

0. 29310l ), portasEk4hple AnReAasehd gafmlorpef&\? W V- 1L ERRRhLYoATONI UM

i odi de (5nD) were agﬂt@:rred in DNFEJH% AftﬁlGh%%?}Ier V\t/gis;l added and the

m xt ur e raRardaeylky- al\llyl-H-@tmsqﬁmz@pi@ﬁylafﬁwnmegé}nmuméNe tdofbTabélIBNd
washed

To a mixture of N-(4-piperidinyl)-N-allyl-4-methanesulfonylphenylacetamide (0.25g,
0.74mmol) and 4-methyl-2-pentanone (10mL) was added potassium carbonate (0.31g),
potassium iodide (100mg) and N-(2-bromoethyl)diphenylamine (0.21g) and the resulting

20  mixture was stirred and heated to reflux for 18 h. After cooling, water was added and the
volatiles removed by evaporation. The residue was extracted three times with ethyl acetate
and the combined extracts were dried and concentrated to give an oil which wz;s purified by
eluting through a silica gel column with 1% methanol in dichloromethane then 5% methanol
in dichloromethane to give the title compound (73mg); NMR: 1.5 (m, 4H), 2.1 (m, 2H), 2.5

25 (m, 2H), 3.1 (s, 3H), 3.8 (m, 7H), 3.9 (s, 2H), 5.1 (m, 2H), 5.8 (m, 1H), 6.9 (m, 6H), 7.2 (m,
4H), 7.4 (d, 2H), 7.8 (d, 2H); MS: 532.

EXAMPLE 24

This Example illustrates the preparation of N-[1-(NV-phenyl-N-[2-(4-
hydroxyphenyl)ethylcarbonyl]-2-ethylamino)-4-piperidinyl]-N-ethyl-4-

30  methanesulfonylphenylacetamide (Compound No. 20 of Table III).

To 3-(4-hydroxyphenyl)propanoic acid (0.1mmol) was added DMF (5uL) followed by
oxalyl chloride (1ImL of a 0.1M solution in DCM, 0.1mmol) and the resulting mixture was



with water, dried (MyS04), concentrated and purified by Bond El ut
chromat ography (eluent DCM followed by 2.5% EtOH/ DCM and finally 5%
Et OH DCMwo o1/8fssord the title 10 conpound as an oil (55ngPCOSEAMTINI3) ; NS
395. EXAMPLE 20 This Exanple illustrsates the preparation
of N-[ | - (3- phenyl - 3-azeti di nyl propyl ) - 4-
pi peri di mdickn Bi'rlﬂiﬁﬁwméhrpéraiﬂrb'%r%hh?ML%PH@S’%@&UI@'M%&PAH&H koo Eoseund No.
13 of Table 111). 15 To a sol ution of
- ( 3- phen§luiBorcef Mt{b’&Naﬂlﬁhyl-%eﬂwbanncdr%yﬂp]mNnyﬂ{Mythym- fl uor ophenyl acet ani de

§ﬁ§°?§’sufl&eﬁﬁ”35’%#€%ﬁpm&c Bikias DRORE: P aBRoDeH rehypaelD. 3348k, 2 Freia)

reacti oni, 15t I t [ ent r.at

purifi edmbﬂy’mé%ﬁﬁ“ i THe R rmg[%gra %W%@rﬁ?’%@%ﬁ%@ B@&%&W%ﬁfe@g%ﬁib%
Me OH DCMind BCM {2500 L) herd iddeé aﬁ@tkﬁ@ﬂiﬁﬁﬁ!ﬁ@da@%aﬁ@n OThe ¥tie6Hs MASe WhERldeat ed
with ethereal HCl1 tq provide N-[IN{3 phenyl - 3-

azet i di n§ddie gganicphsse was epnepRat gié‘tnlgyhe #itl¢ Feropaypidevhitiawes charabterised by

di hydrocmgqvlsd @30 white solid (35 ng, 24%; NWVR (d6-DVBO, 373K):
1.5-1.65 ‘% %8521 (m 4H, 2.55-2.9 (m 8H, 3.1-3.2 (m 111),
3.25-3.35 (m | ,36375(m5|—@XA1@;PLE4252(m2I—|),70 7.1 (m 2H),
7.2-7.3 (m _Iﬁ—% 35-7.5 (m 5H); WET42425 EXAMPLE 21 This Exanpl e
illustrates t @K@m@iﬁaﬂhﬁrﬂt@ﬁ‘ﬂw pmpénatlmheﬁM[JQB{phemyhBea{mphpmwﬂ)ﬂn opyl ) -

-|4-aE: H]?l';)e All%lmz}-gt}éyh# el han ony Xylgcrétarr]ﬁllldg (c:h ty {gcgl%n(decc()ggn?goqul\ll\% 2%5 of
4- (N (4- gﬂm[@gnenyl acet am do) N- net hyl ) am nopi peri di ne (143ngy, 1.74nmmol)
in DM (5nL) was added 3-phenyl-3-(4-fluorophenyl)-1-bronopropane (Method
30 V) (420ng, Td aSomdtiby oﬁa@hWBéc&ﬁﬁﬂ@ropﬂaE(ﬂleﬁ@Bomrmﬂﬁartdm-lmst| rred
over ni ght, add S)S}J%tgd onto water (20m.). Extracted into Et OAc, washed with
wat er ( 20/REding t/lzme)thane%@nwph@azvlw@m&g €@pmer R dmypoely rmetherol e

t d by WO 01/ 9 PCT/-SE01/ 01053
54 Bond. G St AB0l 8. REA SO BRL BN P B R SBFET Sl o1 o
corrpkﬁmdteﬁ@ex&hﬁé forkiyh. godium(tH4S&ndky b&%%jandﬂ\@?%g% ofnaid J Whs adae@Qnd ﬁa’é' br oad

t), 3.2-2,6 (9H, m, 3.8-3.6 (6H, , m;
VB 463. MESHRMEAS stizred afmgom mﬁq@h@e far|1§dt then exapotatedy ﬂaparsadumsof N- [

1-(3, 3- dﬂart[ltloneh %%We%n%lu A8 vgéfex), and the organic phase was washed with brine, dried and

concentrated. The residue was suspended in 4M HCl in dioxane (20mL) and methanol (5mL)

was added. The resulting mixture was heated to reflux for 7 h, then cooled to room
20  temperature and concentrated giving an oily residue which was purified by silica gel
chromatography (eluent 5% MeOH /DCM then 10% MeOH/DCM) yielding the title
compound as a solid (675 mg); NMR (d6 DMSO at 373K): 1.1 (t, 3H), 1.5 (m, 2H), 1.9 (m,
2H), 2.0 (m, 1H), 2.3 (m, 2H), 3.0 (m, 1H), 3.2 (m, 4H), 3.3 (g, 2H), 3.9 (s, 2H), 4.0 (m, 1H),
. 4.4 (m, 1H), 7.4 (m, 3H), 7.5 (m, 4H), 7.9 (m, 2H); MS: 458.
25 EXAMPLE 26

This Example illustrates the preparation of N-[1-(3-phenyl-3-benzoylaminopropyl)-4-
piperidinyl] -N-ethy1-4-methanesulfonylphenylacetamidé (Compound No. 1 of Table IV).
A solution of benzoic acid (0.005mmol) in NMP (50uL) was added to a solution of
HATU (0.01mmol) and diisopropylethylamine (0.03mmol) in NMP (100pL). To the
30  resulting mixture was added N-[1-(3-phenyl-3-aminopropyl)-4-piperidinyl]-N-ethyl-4-
methanesulfonylphenylacetamide dihydrochloride (Example 25; 0.00Smmol) in NMP
(100pL). The mixture was left at room temperature for 18 h, then evaporated. The residue



pi peri di nyl]-N-ethyl -4-nmet hanesul f onyl phenyl acet am de (Conpound No. 16 of
Table I11). To a DM sol ution of

1- (3, 3- diw@ av/818aor ophenyl ) propyl ) - 4- (et hyl ami no) pi per i di ReT/SRETIR3
0.72mmol, in 5nm) was added 4-fl uoropbenyl acetic acid (115nmg, 0. 75mmol),
HATU (285ng, 0.75mmol ), and DI PEA (13041). The reaction was stirred

over ni ghbvaa?&ntlaﬁbmwe& ]Dal\zp(zaep%aﬂcﬂmla (2500E) HDRB phsse¥Séfraed rart ed
into Et OAc (20nL) and dried over . The desired product ‘was then
preci pi t atgapicfphase WisccoBcAmtash giviagithe ke eimivnii@thi¢cnwaEtiadgctarisediby bEd a
pal e yelw ggag(zmgng 469%9; NWVR 1.60 (2H m, 2.20 (2H m, 2.75 (3H,
s), 3.3- IYQ m, 6.80 (2H, m and 7.3-7.0 (10H, nm); MS: 481. EXAMPLE
23 15 This Exanple illustrates the X RRA n

of N-[1- (N, N-di phenyl - 2- et hyl ami no) -4~ 1 2

pi per3 dinyl ] - IﬂhmlExyinpleaktkﬁeﬂhabfepﬂgaklpﬂeﬁw[ac(eﬁ-lalﬁén@m(e@wmﬁmmMNo 18 of
Table I11) 0 a _mxtur

N- ( 4- pi pBerF’aJ yHyY-rihxl ﬂymathﬂwmlﬁaw@ewlmﬁé ﬁ@@lap@wge’zét(qf Tablg, I1D).

0. 74mol dr4 dd b
(0,315, pot JoATERH GE RS BRRRSIL N 4&%@%‘%@% HERORRIA 0 &
(0.21g) andninbb ah@sui2tdticrodBylyhnitibe BydbecnlSide (1 mnﬁﬂﬁ} @dMeQ. Cﬁérﬁ ux for
18 h. After cooling, water was added and the olatiles renoved

evapor at 199, 17hdn Aegﬁthw&mstamer(a&mld Wasraééect pmlum chrbendig (2. é&:ga,tlatée and
t he nmbi ned, extr cts Wer. d a ated o gi.ve an o
pur i edmﬁlil/oq) iR |%§|‘W8ﬁ§gi %‘?E’igr 6% rFﬁS‘WF‘Eg] f%W?e‘lefﬁ‘me‘i r\gﬁ

di chl h
di ?rp | or gmge%%ﬁ;éf &ctl\llﬁagfe({qdﬂ%ﬁ hs’m%lramﬂeflhéié&ﬂa' @%%%BQ?&‘SS%ER a?% M%ﬁ? t}f% gi_lffaﬂf&

3H), 3 80<(H¢Pnt7d’é§d TheQegidye @I&B pur‘ﬁﬁefﬂ t(yrBoriZil—Elpt EhrBmétograpHy (elGet 54n 6H), 7.2
|( Iml ust ra M@éﬂ/ P&%@%HZ gtﬁr Wrﬂf-l‘{’n Y%N—%‘Pﬁé W%MFEE% ﬁgmggllmsd aISE);%Vnhrl)tleeSOhd

hydr oxyp n 30
thanes{}le@/% %ﬂeny a?&eatq%ir\n/lsg’ %ﬁp ph: %ﬁ Aggge%ﬁ)TabI@ Izﬁ)% wm fH)

3- (4thydz. GmeIZHmBI ) (ancma)neso(qa@mj 3((s] ER5)0 cmafgdsleanB/H) (ﬁl-lddf oH) oved by

oxal yl chlorlde@ of a 0.1M solution in DCM nmol ) andtheresultlng

mi xt ure WadHp3-H @WSP@"}‘ SE01/ 01053 55 shaken at roomtenperature for

2h. 100L OFf this mixture was then added to 1 OOL of a solution of N

1- (N- phenyl - 2- et hyl am no) - 4- pi peri di nyl ] - N-et hyl -

net hanesul f 0n@d)ﬁb@ﬂﬁﬂ'N@@S&fﬂﬁ%leﬁmé@pre&red%b)dlﬁg‘% the bRkt @FBxALpH B34,

2. 4mmol )
using N-(4-piperidinyl)-N-ethyl-4-fluorophenylacetamide. NMR: 1.0 and 1.5 (t, 3H), 1.3 (m,

20 1H) 1.5 (m, 1H), 1.7 (m, 2H), 2.0 (m, 2H), 2.4 (m, 2H), 2.9 (m, 2H), 3.1 (m, 2H), 3.2 (m, 2H),
3.6 and 3.7 (s, 2H), 4.1 (m, 1H), 5.2 (br s, 1H), 6.5 (m, 3H), 7.0 (dd, 2H), 7.1 (dd, 2H), 7.2 (m,
2H); MS: 384.

EXAMPLE 28
25 This Example illustrates the preparation of Compound No. 26 of Table IIL.

To a solution of N-[1-(3-phenyl]-3-oxopropyl)-4-piperidinyl]-N-ethyl-4-
methanesulfonylphenylacetamide hydrochloride (5.00g, 10.1mmol) in methanol (150mL) was
added sodium borohydride (0.96g, 25.4mmol) portionwise. The resulting mixture was stirred
at room temperature for 20h. Water (10mL) was added and the mixture was evaporated. The

30  residue was purified by silica column chromatography (gradient elution from ethyl acetate to
50% ethyl acetate/MeOH) to give the title compound (3.92g, 84%); NMR: (CDCL,): 1.14 and
1.23 (t, 3H), 1.56 (m, 1H), 1.75 (m, 2H), 1.83 (m, 3H), 1.98 (m, 1H), 2.20 (m, 1H), 2.56 (m,



in DCM (12nmL). The resulting mxture left at roomtenperature for 20 h then

wat er (250L) 5 and DCM (250L) were added and the m xture was shaken. The

aqueous pAeE8™was renoved and the organi c phase was concPaT/SRU1EA0TH vi ng

the title conmpound which was charactéfi sed by LC M5 M. 591. EXAMPLE 25

This Exanple illustrates the preparation of N-[1-(3-phenyl-3-am nopropyl)-4

10 pi per il 64 @miy-18DhgI024s,BEDHhane sml {H) Bl mmtsgcsesm dends by gioshd phi de

(Conpound_No. 23 of Table Ill). To a solution of

3- pheny! 180:868%#ndnbp0 éﬁpaﬁéﬁ%@w@{) 2- 28t 1), &t (o (44), 7.44 (d, 2H) and 7.90

pi peri di @/ @%t Qé\% - met hanesul f onyl phenyl acet am de (645nmg, 2. 0Omol) in

nmet hanol (2 5niL) s added acetic acid (0.2nL) and the resulting m xture

was stirred at room 15 tenperature for 1 h. Sodiumtriacetoxyborohydride

(844mg, 4. 0Omol) was added and the mxture was stirred at roomtenperature

for 18 h then evaporated. The resi dESXAMPBLE partiti oned between DCM and

wat er, an d the. ani c._phase s washed with brine, dried and

concentr at ed. ?ﬁ’ﬁg"%@é’ Ed%léw%tes fggﬂfé’ﬁ@é‘ﬁn PRVAN (Fict- dlipherafhb}éh?rad)(‘*zo nL) and

rret hanol d to r for 7
thon Boay ey R euoriatetnd e R Ao P PR Chome i K £ of

ré5| due Whblefilwvas purified by silica gel chromat ography (eluent 5% MeOH
/ DCM t hen 10% MeCH DCM 3/| el di n%ﬂ;he title conmpound as a solid (675 ny);

NI\/R (d6 DVSO -é(t(4é’113¢<)dm3ﬂ -V-¢thyl-Smethanegilfonylphetyylacetagiden(3232ig) Jmmod) way 1H),

fdn i}l_%dlve% }%#(fﬂf{ (15%—% igﬂ;}m( r%d l;%.l")nanql&ft(cﬁghe@l_? a]b%ﬁa.gq?x(xe Qé%mgsgémg@(l)

EXAI\/PLE %8s ddies fEIARIA 1 $ddibt b ARER% Ecﬂ@he%ﬁé 5B6he.1
of N-[1-(3- pher?yl 3- bentgyoyl am nopr opgl/l BRHE. LmmoD. The reaction

_[I)_I BF” ?I A tprenvaststiped Atl;mghumtﬂtﬁrorﬁ@ﬂ Wﬂ%g%ma}(aﬂmmﬁp&ddpb( 50mnbthL) myeﬁdo; :

abl e ol.ution of benzoic ac o was added to

?18 8:_;]'[ %ﬁ??}fﬁ{%ﬂ%@f@%‘ﬂs ‘5??3‘ éﬂ é@ﬂ%@ﬂ@t@géﬁ%@ EEPOBIRAP) in NWP
e j 0

N[ 1o (3 plﬁl}lgnyl Be gﬁ%ﬁﬁ% a?dosggm'ﬂe&tb 15";06r %nygf‘gﬁ?%ﬁaﬁlﬂ (e}luent 5% MeOH/DCM).

met hifesThd eayliapheily teattamsdissdivhy itr oahildamdent(ET0M| EM2SC] 8. @Ay TEMer | N

NVP (10062 The xture was |left at roomtenperature for 18 h, then
evapor at @ adfgd ap g?ed%’é%cm‘?%‘?%@ tpcividdie tille corRoumigs arhitsasetid {120

bet ween X3 (AR (e BMsHRE MK 13PED AN8H), NS PIPEESeRERY 2 68, d3 1 (s,
3H), 3.3 (q, 2H), 3.8 (s, 2Hs), 4.1 (t, 1H) 7.1 (m, 2H), 7 2-7.4 (m, 8H), 7.5 (d, 2H), 7.9 (d,
2H); MS: 533.
20 EXAMPLE 30
This Example illustrates the preparation of N-[1-(4-phenyl-but-2-yl)-4-piperidiny1]-N-

ethyl-4-methanesulfonylphenylacetamide (Compound No. 28 of Table III).
To a mixture of N—(4-piperidinyl)-N-ethyl-4—methanesulfonylphenylacetamide

(324mg, 1mmol), 4-phenyl-2-butanone (0.22ml, 1.5mmol), sodium triacetoxyborohydride
25 (318mg, 1.5mmol) and acetic acid (0.11ml, 2mmol) in DCM (8ml) was added a little MgSO,

'c}nd the resulting mixture heated to reflux for 48h. The reaction mixture was eluted through a

column of silica gel (isohexane then 89%DCM/10%MeOH/1%NH,OH) yielding the title

compound (60mg); NMR (CDCL,): 1.1 and 1.2 (t, 3H), 1.3 (t, 3H), 1.6 (br m, 2H), 1.8 (m,

1H), 2.0 (s, 2H), 2.1 (m, 2H), 2.6 (br m, 3H), 3.0 (s, 3H), 3.2 (br m, 2H), 3.3 (g, 2H), 3.8 (s,

30 2H), 4.5 (m, 1H), 7.2 (m, 3H), 7.3 (m, 2H), 7.4 (m, 2H) and 7.9 (m, 2H); MS: 457.



organi ¢ phase was concentrated giving the title conmpound whi ch was
characterised by LG Ms; M. 562. EXAMPLE 27 5 This Exanple illustrates the

pr epar at ivoo0u8788¢ [ 1- (N- Phenyl - 2- et hyl am no) - 4- PCT/SE01/01053
pi peri di nyl]-N-ethyl -4-nmet hanesul f onyBphenyl acet am de (Conpound No. 24 of
Table I'll). To a m xture of

N-(4- pi peridinyl)-Nethyl -4-met hanggsgAiPny phenyl acetam de (2.0 g, 6.2
nmol ) and N-(2 chl oroet hyl ) ani | i ne "hydrochlori de (

, 6. . Me
Chem 1965, gﬁXﬁprlﬂewm&the p@mrah@h@f J(’ 15 (M?-tmﬁ@rgmdmlpbmsdkémfﬁr

and che FRgrERy iR e i U RS Rt R AP o

room t enper atps § sélagos efwdwwaa%mym&&x 4ifnle %ﬁ‘éshﬁﬂn)ﬁﬁﬁ]eng/ﬁ%e&'n Jate

concentrated. The residue was purified by Bon lut c t ogr aphy (el uent
5% NeOH6BGNE, 2.omafdlpindyle@QHYRCM (Lot lal ) was addet 3eBet hyl et her, the title

e bRl ot b G D L2, 4 2
(d 2H) (O(I\%nﬂ%ﬁh © %o%%gghd%e W%SSQ r{eﬁl_ilaﬁ'o')n ﬁpje\r/\a/%%gg?% ed gcc‘%drildnngb to

t he met hividcabxyborohylied@{735usg, B@mmol) was added. The resulting mixture was stirred at
N- (4- pi peridinyl)- N-eth | -4-fluorophenyl acetam de. NVR 1.0 and 1.5 (t,

3H), 1. 3P tempg'am or. tb@ﬁ queEphedwith wajer £3apl) apd gor(cmltragpg to pthird fthe2 H) |,

9 ]g(g' ‘?ol_ﬂr&ﬁ) Tﬁ%x(eg)dtxgﬁ)ngﬂ?re V\%I(S n&t(%cggd ﬁ& %@q fng a}be &gﬁy% le_:%ﬂ'afts WS%H%WEP

384 EXAMRkEed 2% ToRitBXARR bfiné hid\/apatate tb B&cRRERAE BmhARmaieGaapound No.

26 of Table II11. Toasolutlon

of N-[ 1- (SMBEGHTL): 3. 8b,BpY5) (6 AHDi bé (indl iy [1]7 (sb,efEHy 2.04m, 2H), 2.2 (m, 2H),

(150m1) wb R dah T 2o B cBDobd (rasinra 4 2R MBiadse. Tho

resulting mxture was stirred at roomtenperature for 20h. Water (IOnl)
was added and the m xture was evaporated. The 30 residue was purified by
si |l ilda cGdmpoundiv¥e Patoddrableii: NMR@CBEL) €l 18(tp3H)‘ rlcﬂmteim)yll Sa(mellEID e1 ’l gn 50%

it o e ihgs Sttt a1 o B B, 219, 3 G GESHIS ity 2 368 310048 (4 158 C

500 SRR g P AR T 11530 (a0, Tam, % 57 and 4 49

Compound No. 31 of Table ITI: NMR (CDCL,): 1.18 (t, 3H), 1.3 (t, 3H), 1.5 (m, 1H), 1.7 (m,
20  8H), 2.2 (m, 2H), 2.7 (m, 1H), 2.9 (m, 2H), 3.05 (s, 3H), 3.3 (q, 2H), 3.8 (d, 2H), 7.2 (d, 3H),
7.3 (m, 2H), 7.45 (m,2H), 7.9 (d, 2H); MS: 457.

d.

Compound No. 32 of Table III: NMR (CDCl,): 1.18 (t, 3H), 1.3 (t, 3H), 1.5 (m, 1H), 1.7 (m,
8H), 2.2 (m, 2H), 2.7 (m, 1H), 2.9(m, 2H), 3.05 (s, 3H), 3.3 (q, 2H), 3.8 (d, 2H), 7.0 (d, 1H)
25 7.35(d, 1H), 7.45 (d, 2H), 7.9 (d, 2H); MS: 525.

EXAMPLE 32
This Example illustrates the preparation of N-[1-(3,3-diphenylpropyl)-3-pyrrolidinyl]-
N-ethyl-4-methanesulfonylphenylacetamide (Compound No. 33 of Table ).
30 To a solution of 4-methanesulfonylphenylacetic acid (1.01g, 4.72mmol) in DCM
(20ml) was added carbonyldiimidazole (765mg, 4.72mmol) and the resulting mixture stirred
at room temperature for 2h. A solution of 3-amino-1-(3,3-diphenylpropyl)pyrrolidine di-



1H), 3.79 and 3.80 (s, 2H), 4.94 (m 1H), 7.23 (m 1H), 7.34 (m 4H), 7.44
(d, 2H) and 7.90 (d, 2H); MsS: 459. 5 EXAMPLE 29 This Exanple illustrates
t he prepavavi/ens3of N-[ 1-(4, 4-di phenyl -but-2-yl)-4- PCT/SE01/01053

pi peri di nyl]-N-ethyl -4-nmet hanesul f onyPphenyl acet am de hydrochl ori de
(Conpound No. 27 of Table Il11).

N- (4- Pi p@siietiradedic hbla%)éowvld (‘MetH@d Bayesuk, fzp‘f%lnﬂbl? Al ﬁﬁ%ﬁ)gmlﬂl% ({33379, 4nh0H! )

was 10 dissolved in Acetic acid
4, 4- di phalyCMA1 bmﬂ)ammd@@mdrgxe rdsuﬁnrgmmura/asrresﬂaiadotfndbmpmnhéa&r ahdiThm
reaction. m xture was stirred

t t hyd 516 1
ail ?ggm% ro 2 glcfdo évat%ﬁ(%%n d\iyaposptedd Thgeesidie weapwrged

t d
o BB ko AR
chr orfat qgr@mwMRelusem 15% mmnwﬁ),zﬁmwﬂ) rmw QHD\B@.S ,vm)eau@ﬂe was
di ssol ved _in DCM dieth was added and

the ni xtdbe/- E‘Sﬁ’c@hﬂ?ﬁi e7615(€1021§) 31364, t%ﬁ Sﬁt(qi,elféb%%lﬂﬂa as a Whl te solid

120 2299 ; NMVR (d6- DVSO, 373K 6H), 1.5- 2.1 6H, 2.5
E3nrg(m 6I-/3 31Es 3H) 33%@@}1@%&”}5 H)sz) 41(t(m1H)H)71(m

2H) , L 7.2-7.4 TR ERkdhple (idsthaths tHdPrepatafod &8 N-[ 4B {4~ hﬁoro‘i’)ﬁélyl]zg [EXANPLE 30
This Exanple illustrates the preparation

of N-[ 1- (mznﬁmﬁmpylba%plpexydmy@%etpglr -4-ahatlyenpsulfonylphenylacetamide (Compound No.
et hyl tfﬁ? IZE?SIE]: f onyl phenyl acet am de (Conpound No. 28 of Table Ill). To a
m xt]19re of° P )'perl di nyI ) N- et hyl - 4- net hanesul f onyl phenyl acet am de

E ?izgggt o;ylorglrj\()) rﬁé %{W? Q@ é&uﬁﬁﬂ%heé ace%}n}cdea(gﬂ%h%] ? fniu‘rnrf)l) 2mol )

in DCM (V&S@ssmhzsddeﬂM:ﬁMmk)I Mewﬁm(@nﬂdaﬁdtle-(neﬁmképhegylmxnure heated to
reflux for h. The reaction mxture was_eluted through a colum of silica

gel (i s@a@% opieaaldghydsiM oA B2 Zaume DryasyAddediansihe ﬁéxmrqatléred@bmmm

E 60 ”g) &‘P[ge g&ﬁo‘?‘é%ﬂﬁ ]2" Wed]‘o)z%tadggi'éﬁ E)Eg’od?m{flt l%;yBor()gyérgg‘)(ﬂ%n% ( br m

2H) 153 3 GroimoB Hhe Ra&idrSmixd@re 24 stided at(fBbmItEdh erEtu?e foron3tihe redetPnixngE) .
7.4 (m 2H) and 7.9 (m 2H); Ms: 457. WO 01/ 89839 PCT/ SE01/ 01053 58

EXAVPLE V&3 elitfieds thE%Eﬁhrﬂ eolymn of sifiga gel (ethl asetapaihan BHDCM/ 10%MeOH/
OF N-[ 1- (35l &) JiHRioHE tf‘l%'c‘%ﬁ‘a%gé{nd (O NMR (CDCL): 1.1 and 1.3 (¢, 3H), 1.5 (br
m, 1H), 1.8 (m, 4H), 2.2 (m, 4H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (g, 2H), 3.5 (br m, 1H), 3.8 (m,
2H), 4.0 (m, 1H), 4.4 (br m, 1H), 7.1 (m, 4H), 7.3 (m, 2H) 7.5 (m, 2H), 7.9 (m, 2H) and 8.5
20 (m, 2H); MS: 554,

Compound No 'H NMR (CDCl,)
in Table III
35 1.1 and 1.3 (t, 3H), 1.5 (m, 1HY, 1.7 (or m, 4H), 2.0 (m, 10), 2.2 (0,

3H), 2.4 (m, 1H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (q, 2H), 3.8 (m, 2H), 4.1
(m, 1H), 4.4 (m, 1H), 7.1 (m, 2H), 7.2 (m, 4H), 7.4 (m, 2H), 7.6 (t,
1H), 7.9 (d, 2H) and 8.5 (m, 1H)

36 1.1and 1.2 (t, 3H), 1.5 (brm, 1H), 1.7 (br m, 4H), 2.0 (m, 1H), 2.2 (m,
2H), 2.3 (m, 2H), 2.4 (m, 1H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (g, 2H), 3.5
(m, 1H), 3.8 (m, 2H), 3.9 (t, 1H), 4.4 (m, 1H), 5.9 (s, 2H), 6.7 (s, 2H),
7.2 (m, 4H), 7.4 (m, 2H) and 7.9 (d, 2H)




4- pi peridinyl]-Nethyl

Table 111

N (4- pi pavo di/smgBy - N- et hyl
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42

1.1 and 1.3 (t, 3H), 1.5 (m, 1H), 1.7 (m, 4H), 2.0 (br t, 1H), 2.2 (m,
3H), 2.4 (m, 1H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (m, 2H), 3.6 (br m, 2H),
3.8 (m, 2H), 4.0 (m, 1H), 4.4 (m, 1H), 7.3 (m, 11H) and 7.9 (d, 2H)

43

1.1 and 1.3 (t, 3H), 1.5 (m, 2H), 1.7 (m, 4H), 1.9 (m, 2H), 2.2 (m, 2H),
2.9 (m, 1H), 3.0 (s, 3H), 3.1 (m, 1H), 3.4 (m, 2H), 3.8 (m, 2H), 4.0 (t,
1H), 4.4 (m, 1H), 7.0 (m, 4H), 7.2 (m, 4H), 7.4 (d, 2H) and 7.9 (d, 21D).

44

1 3.8 (s, 2H), 3.9 (m, 3H), 4.5 (m, 1H), 5.1 and 5.3 (m, 2H), 5.8 (m, 1H),

1.6 (m, 4H), 2.0 (m, 2H), 2.2 (m, 4H), 2.9 (d, 2H), 3.0 (5, 3H), 3.7 and

6.9 (m, 4H), 7.1 (m, 4H), 7.4 (d, 2H) and 7.9 (d, 2H).

Starting materials are commercially available, have been described in the literature or

can be prepared by adaptation of literature methods. Examples of literature methods include:

P. Richter, Ch. Garbe and G. Wagner, E. Ger. Pharmazie, 1974, 29(4), 256-262; C. Oniscu,

5

D. Nicoara and G. Funieru, "4-(Ureidosulfonyl)phenylacetic acid and its ureide", RO79-

9 of

etic
or
he

dual



5(1.6g); NV\R 1.5 (m | H), 2-2.2 (m 6H, 2.6 (m 2H), 3.5 (s, 2H), 3.95
(t, ' H, 41(m 2H),7.2-7.3 (m10H), 7.5(d, 2H), 7.8(d, 2H), 8.3 (d, 1H);
VB: 477. VEXAVPISEY 33 This Exanple illustrates the preparat POVSBI1/MBY3

1- (3-[4-chl orophenyl ] -3-[ 4- 61 _
pyridyl ] propyl)-4-piperidinyl]-N-ethyl-4-nmethanesul f onyl phenyl acet am de
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1. 47mol §hehatasrdi b Shlexmed 993, 4XOM6(.40m ). Acetic acid (6m) and

3-(4-chl orophenyl)-3-(4- pyridyl)propi onal dehyde (Method BR) (2.2mml) was
added and the m xture stirred at room tenperature for 30mn. foll owed by
t he addlM ﬂﬂ)doi sodi umtri acet oxyborohydride (340ng, 15 1.6nmmol). The
reactlon—fﬁ—xt—we was stirred at roomtenperature for 2h. The reaction

; éncﬁhéﬂfhdﬂ)%hloﬁﬁé hyl acetate then
g conpound (60ng); NWVR (CDC13):

1 1 and 1. 3 (To asﬂ)ltloxlos41t__ butmycaﬂ@opytananagme dlﬂleﬁy](pmpylbbbpenﬂlng (m

A zme%%%iﬁ%ﬁf%ﬁ@ y i gl]}lz;m#mél‘/éftiﬁge &Qymaggd’s :
20,71 2Htgobon SptorCamaN i oA, | SRy Aot ghpde o1
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1
4 4 m él_%ed( %‘f ali%rge\ét@tepagﬁ@nga betmeen gqaﬁer ana Et({%@ ]Ehe q_qumc laypr wies drgd 4H) |

2 o (m M (50 3 fognitia ek ndSheamdr bl HhmPpilily i difd(S,

( s 2H) ad@ed’to give Rd)title c?)nibo(lﬁﬂ addvhitd sdtid (13. 8%"*371@1?@1)71\/@ Gdp. 2H) WO 01/87839

PCT/ SEOL/ 01053 60 37 1.1 and 1.2 (t, 3H, 4 (m IH, 1.7 (m 2H, 1.8

(mzH)_ﬁ_hLd(Ert, 1H),22(m2|—|) 24(d 1H), 29(m2H) 30(s,2

?lr_ni) 921)3 Lﬁ noxL-v- ( = lu pmndmlg)dlhydroch(londe 44 (m 18, 7.
15 To a solution of 4- tert-butoxycarbonylarmno 1-N-(3-R/S-phenylbutyl)piperidine

(Method J) (22 g, 66 mmol) in THF (500ml) was added lithium aluminium hydride (100ml,
1M solution in THF, 0.1 mol) and the mixture was refluxed. After 5h the reaction mixture
was cooled and 3M sodium hydroxide and water were added carefully. The resultant granular
precipitate was filtered off and the filtrate partitioned between water and EtOAc. The organic
20 layer was dried (MgSO,) and concentrated to a half of the original volume. 1M HCl in diethy]
ether was then added to give the title compound as a white solid (21 g, 66 mmol); NMR: 1.2
(d, 3H), 2.0 (m, 6H), 2.8 (m, 4H), 3.4 (m, 7H), 7.1 (m, 5H), 9.3 (br s, 1H); MS: 247.
Method C
4-Propargylamino-1-N-(3-R/S-phenylbutyl)piperidine
25 To a solution of 1-(3-R/S-phenylbutyl)-4-piperidone (Method K) (500mg, 2.2 mmol)
in MeOH (8ml) and acetic acid (2ml) was added propargylamine (0.18ml, 2.6 mmol). After

45mins, sodium cyanoborohydride (170mg, 2.7mmol) was added and the reaction mixture left
to stir at ambient temperature. After 16h EtOAc was added and the reaction mixture was
partitioned with dilute brine. The organic layér was separated, dried (MgSQ4) and

30  concentrated to give the title compound as an oil (330mg, 1.2mmol); MS: 271.
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1974 29(4), 256-262; C. Oniscu, 5 D. Nicoara and G Funieru,
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Met h@d ﬁsartltloned with dilute brine. The organic layer was separated, dried (MgSO,) and

concentrated to give the title compound as an oil (180mg, 0.66mmol); MS: 273.
Method F

4-Piperidinyl-N-2-phenylethyl-2,4-difluorophenylurea.trifluoroacetic acid salt

To a solution of 1-tert-butyoxycarbonylpiperidin-4-yl-N-2-phenylethyl-2,4-
20  difluorophenylurea (Method O) (300mg, 0.65 mmol) in DCM (4ml) was added trifluoroacetic
acid (1ml). After 2h the reaction mixture was concentrated to give the title compound as an
oil (0.31g, 0.65mmol); MS: 360.
Method G
4-Amino-1-(3,3-diphenylpropyl)piperidine .

25 To a solution of 4-tert-butoxycarbonylamino-1-N~(3,3-diphenylpropyl)piperidine
(Method I) (10g, 25 mmol) in DCM (100 ml) was added trifluoroacetic acid (20 ml) dropwise.
After 3h, toluene was added and the reaction mixture was concentrated to give the di-
trifluoroacetic acid salt of the title compound as an oil (9.7 g, 19 mmol); MS: 295.
Method H

30  4-Amino-1-(3-R/S-phenylbutyl)piperidine.ditrifluoroacetic acid salt

To a solution of 4-tert-butoxycarbonylamino-1-(3-R/S-phenylbutyl)piperidine
(Method J) (13.1g, 39.5 mmol) in DCM (150 ml) was added trifluoroacetic acid (30 ml)



5 4-Met hyl am no- | -N- (3, 3-di phenyl propyl ) pi peri di ne di hydrochl oride To a
sol ution of 4-tert-butoxycarbonyl am no-I-N (3, 3-di phenyl propyl) pi peri di ne
(Met hod WO (1878%y, 40mmol) in THF (300nl) was added |ithi p@T/8Eanfitedsum
hydride (60nml, 1M solution in THF, &8mmol) and the m xture was refl uxed.
After 5h the reaction mxture was cool ed and sodi um hydr oxi de was added
car ef ul | grophhg. 1B 15ANbILGHARHS AdeB 288 tR I%@étf%n‘fﬁﬁml'@wfaé !:&R'reﬁtgatéﬁ fo g{)gthtehe
filtrate partltloned bet ween water and Et OAc. The organic |ayer wes dried
(MySO4)  dintdifliormeetic avidshlitaf the tidd ¢ornpountias an bii(Hhas gy2l.8irENOlNMIBCE33. n

di et hyl &g&er s then added to give the title conpound as a white solid
(13. 8q, ; MS: 310. Method B

4 Vet Y| 3t ool o SR BN RS Ty O ochl ori de 15 To a

sol ut i omof —A=tert=butoxycarbonytamno=t=—N{3=R-S—phenyl but yl ) pi peri di ne

( Vet Hod J) (220g,soﬁﬁomux3waﬁiﬂ5)@ﬁ%aﬂn)e > S8AEes) inl dcBlowMir! (100RA1) Whs
hydride (100m, 1M solution in THF, 1 nol) and the m xture was refl uxed.

After 5haddsed 3pdiphpeAprapythiemide s lgoiﬂfmlO]é,rtdtrMmumsvmlmymdmda @e, smhobat er

wer e add fuII The res ant ul ar t filtered off
and the § lémb%érﬁ) w&%%l%g{}ﬁﬂ‘gfm ‘%J ‘&?ﬁ%r ﬂf@ﬁﬁ‘?a& 199 | ayer
was dri e@lu(tmsca&)coma aﬁ@ B&&@H b §itdrO The B@ihﬁoﬁ)&zaé ﬁlﬁ—tﬁ&ﬁeﬂ' \913111 EXOAY i %hléaM HC

in diethyl ether was then added to give the title conpound as a

soI i d (2darggnicéyendoed (MaB®R), dongentatkd B)purified by nmluﬁh-i)th&n&ogmphﬁfﬁmueﬁe 4 (m
247. Method C 4-Prop ar

‘N (]é’ w]%‘%%ﬁw Y{H{?;}% %{eﬂerf%mgyéogver%e i sprmppH agren ot (15.9g, SDmmob; Nis

1- (3- Rl Sgxhenyl butyl ) - 4- pi peri done (Method K) (500ng, 2.2 mmol) in I\/EC]-I

(8m ) and acetic acid (2m) was added propargylamne (0.18nl, 2.6 mmol).

After A¥ethml Jsodi um cyanoborohydride (170ng, 2. 7mol ) was added and the

reaction mxture left to stir at anbl ent terrperature After 16h Et OAc was

added arftrlerhBuosxearpenyl Emll%l@rlr@- R phas fIPREWInG t h di lute brine. The

organi c | ayer d I\/ a nd rat ed ta give the
title corrpounrlcql(wggtll::{g\}&)&rhﬁﬁ ?‘3 HS ang‘ 5)31) gmﬁ)ée (4551692%‘61;}%% ol

PCT/1SE0 11 Gﬂﬁ%as@ademg%h&lﬂblﬁ&fﬂd&%@% 3ml, 0.25mol) followed by acetic acid

-N- (3, 3- dlé%&e]y{grropyl )p| peridine To a sol uti on of

1- (3, 3-dil dpYauy-sedivipliaceioxboralistdnide (11) 5S¢, §38np]) Waadied pprtionwidde OH
(8nl) ano%e%1 56 trﬂiﬁ:s ftcauglorg. I%Pé}vevsvge%cg ggc? gxo?heerh .a ftgre ls(howéLt%rnz]GO ml) wamdgd an fter

the total mixture was concentrated to remove the methanol. Water (250 ml) was added and -

the mixture was extracted with EtOAc (3 x 500 ml). The combined organics were washed
20  with water, brine and dried (MgSO,) to give the title compound as a white solid that was
further recrystallised from DCM/ EtOAc (54.1 g, 0.163 mol); m pt 220-221°C; NMR: 1.2 (m,
3H), 1.4 (s, 9H), 1.7 (m, 2H), 2.0 (m, 6H), 2.8 (m, 4H), 3.3 (m, 2H), 7.0 (br s, 1H), 7.3 (m, |
5H); MS: 333.
Method K
25  1-(3-R/S-phenylbutyl)-4-piperidone
A solution of 1-(3-R/S-phenylbutyl)-4-piperidone ethylene ketal (Method M) (6.45 g,

23 mmol) in 6M hydrochloric acid (80ml) was heated to reflux. After 3h the reaction mixture
was cooled and the pH was adjusted to pH 10 by the addition of 1M NaOH. The mixture was
extracted with DCM (3x30ml) and the combined organics were dried (MgSO,), concentrated

30  and purified by flash column chromatography (DCM to 5% MeOH/DCM) to give the title
compound as an oil (2.3 g, 10 mmol); NMR (CDCL,): 1.2 (d, 3H), 1.6 (s, 1H), 1.8 (q, 2H), 2.2-
2.5 (m, 5H), 2.7 (m, 3H), 2.8 (q, 1H) and 7.1-7.4 (m, 5H); MS: 232.



5 45m ns, sodi um cyanoborohydride (135ng, 2.2mmol) was added and the
reaction mxture left to stir at anbient tenperature. After 16h Et OAc was
added anav@hesiseacti on m xture was partitioned with dil uP€r/BEE053The
organi c | ayer was separated, dried (M§SO4) and concentrated to give the
title conpound as an oil (170ng, O0.50mmmol); Ms: 335. Method E 10

4-Al'l yl amMetliod L - N- (3- R/ S- phenyl but yl ) pi peridine To a sol ution of

1- (3- R/ S-phenyl'but yl ) - 4- pi peri done (Method K) (500ng, 2.2 mmol) in MeOH
(8m) awé@mmmdded allylanine (0.19m, 2.6 mol). After
45m ns, sodi cyanopor ohydri.de 0 2.7 | ) was ed .and the reaction
mxture |eft %grgf?‘ﬁ‘rea?e%%ﬁdéﬁlﬁ%%ﬁg&‘Q‘E‘Stﬁegggg‘#‘fsé‘?g llg:ﬁg@t‘@@y YRdted and
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conpéundpipsridome gillylgne &otatjto givé tirertile) gonydun® @8an oiMet.fgdl Fmmol); NMR

4- Pi peri gj [ - N-2- thyl -2, 4-di fl.uorophenylurea.trifl uoroacetic acid
P G S LR EhYS § Y 65, 207 (A SR .1 (e YORS,

l-tert- M@r bonyl pi peri di n-4-yl - N- 2- phenyl et hyl - 2,4 20

di fl uor ea (Method 0) (300mg, 0.65 mmol) in DCM (4m ) was added

trifl uor bEBY$-Pherdbdyl)-U-piporidopbletiylie ket reaction m xture was
concentrated to give the titlTe conpound as an oil (0.31g, 0.65mml); Ms:

360. Met hod GFo asqipfiemof 4-pipegdenenibyigngkaipyl 5 i7femal) imeMe@B (t80ml)ssut i on

o " SR SRR e ol BRI PO D RLRST s 1
dr opw Semixtdie 1€ toXir of AhbieNQeMBeratfeed fanth diurh %%Eio%?béﬁoﬁ%dﬁa%_ (RS

concentrated to give the di- trifluoroacetic acid salt of the title
conpoundamel) was dded. pprigonwiie. ndvier) 3 fuiBer J9FateManh adtled aBA the methanol was

4- Am no-| - (3- RS- phenyl eutyl,) piperidine.dityifluoroacetic acid salt To a
sol uti orP ﬁlzl/-?@f’??‘ﬁ?ﬁ’%‘%peé 1%3&1‘5?%?{83 ey %f{dﬁ‘; andiheryixBue gxiastsderiii ne

Met hod b adi WRS edq. .tk § etic
<(atci d (SOE]%%C]‘%%%%@I% P f asdé%bl‘?%%%%ﬁg%@%r opwi @gg’ %‘F %QM%%“,) gﬁ&ol uene
was 1&ddemneentratddeo geache titte compaime asan odlqhz.8pt65airadl)iMSgRye t he

di-trifluoroacetic acid salt of the title conmpound as an oil (12.8 g, 27.8
mol ) ; Ndet :

1-(3,3-Diphenylpropyl)-4-piperidone ethylene ketal

To a solution of 4-piperidone ethylene ketal (5g, 35mmol) in acetonitrile (50ml) was
added potassium carbonate (9.6g, 70mmol) followed by 3,3-diphenylpropylbromide (9.6g,
20 35mmol) and tetrabutylammonium hydrogensulphate (1g). After 16h water was added and
the acetonitrile was partially removed by evaporation; the mixture was then extracted with
EtOAc (x3). The combined organics were washed with water, brine, dried (MgSO,),
concentrated and purified by flash column chromatography (DCM to 8% MeOH/DCM) to
give the title compound as an oil (5.3g, 16mmol); MS: 338.
25 Method O
1-tert-Butyoxycarbonylpiperidin-4-yl-V- -2-phenylethyl-2,4—diﬂuoi‘0phenylurea

To a solution of 4-(2-phenylethylamino)-1-tert-butoxycarbonylpiperidine (Method P)
(0.61g, 2mmol) in DCM (30ml) was added 2,4-difluorophenylisocyanate (0.21ml, 2mmol).
After 3h water was added and the reaction mixture stirred for 20mins. The organic layer was
30  then separated and the aqueous layer partitioned with DCM. The combined organic layers
were washed with water, dried (MgSOy), concentrated and columned (20% EtOAc/iso-hexane

to 40% EtOAc/iso-hexane) to give the title compound as an oil (0.73g, 1.6mmol); MS:460.
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1- (3- R SyplegswRbut yl ) - 4- pi peri done et hyl ene ketal (Method M (6.45 g, 23
mrol ) in 6M hydrochloric acid (80nl) was heated to reflux. After 3h the
react i on‘-fCx¢eloprepylmethydsolinet 1 F éRShshepibwiyd) padiidsieed to pH 10 by the

Conbi ned_or ga £8oWEPRCGH et et e anedb ol (Dlinet a1 [ asn
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2H) ,132. 2Afi2r £5nbins, sbum @yafioborohPdfide (27@ng P, 7riktdbl)ardad adddd enddthé Machdh) ; MS:

232. WD 01/87839 PCT/ SE01/ 01053 64
mixture left to stir at ambient temperature. After 16h EtOAc was added and the reaction

mixture was partitioned with dilute brine. The organic layer was separated, dried (MgSQO4)
and concentrated to give the title compound as an oil (230mg, 1.2mmol); MS: 287.
Method S

20  4-Fluorocinnamanic acid tert-butyl ester

To a suspension of 4-fluorocinnamanic acid (1.66g, 10mmol) in toluene (15mL)

heated to 80°C, was added dimethylformamide di-tert-butylacetal (8.2g, 40 mmol) dropwise,
and the reaction heated for a further 30 minutes. Upon cooling, the reaction was partitioned
between toluene and water (15mL), and washed with NaHCO, solution (2x10mL), and brine
25 (10mL). The organic layer was dried, and concentrated. Purified on a Bond Elut column
(eluent DCM) to afford the desired product as a colourless oil (1.25 g, 5.6mmol); NMR
(CDCly): 1.57 (94, s), 6.28 (1h, d), 7.07 (2H, t) and 7.50 (3H, m).
Method T

3-Phenyl-3-(4-fluorophenyl)propionic acid tert-butyl ester

30 To a -78°C solution of 4-fluorocinnamanic acid tert-butyl ester (Method S) (0.9g,
4mmol) in THF was added dropwise a solution of phenyllithium in hexanes (4 mL of 1.5M

solution, 6 mmol). The reaction was stirred for 1h and then quenched with water and extracted



Met hod L 1-(3, 3-Di phenyl propyl ) -4-pi peri done The procedure described in

Met hod K was repeated using 1-(3, 3-di phenyl propyl)-4- piperidone ethyl ene

ketal (Mavoous?p9 (5.3 g, 16 mmol) in place of 1-(3-R S-pheraypsSbuiodis-4 5
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After a further 3h water was added and t nmet hanol was partially renoved
by evapow more water was added and the mxture extracted with EtOAc
(x3) .- The £omhi hed with water, brine, dried (MgSH)
and I =-" i & e conpound as an oil (17.8g, 65mmuol);
MB: 276. l\/btip@gTIﬁFl 1@ tp(;]{s(;}yj To a
sol ution of 4-piperi doﬁgﬁe%dt%/l ene k%l% an? ﬁu@f%?;ﬁ??ﬁop&%@%’%n?gﬁ?ﬁ@k 50ml)
was ad d@ﬂerp(MedB)ﬁl Tjr(‘ﬂ@&ng),ohéimm(og voas, ald('i:{i&ﬂ’n1l2$‘11)-14 iroTHBWR S thl of a 1.0M solution)

3, 3-di phgrmy E I brom de ('12 % 0 35mmol ) and tetrabutyl anmoni um

hydr ogen % ((I} styyed aAR; Bh The FeartiopaIdprs pscavgnehed cawteuskyiwith 218[ was
partially, b ;

B onc (AT e BB el Tk ol 3 M T B Bt

( MyS) , washed Whtwaéxe(doaﬂo) qrivd, MgSO, pandfdvasdiaied ke iffoiNheTRE 6EhFIHAY af BPCM t 0
8% MeOH DCM 't ive the title conpound as an oil (5.3g, 16nmpl); Ms: 338.
25 Met hoﬂalgsohd (379 mg, 1.65mmol); NMR (CDCL): 2.23 (2H, m), 3.65 (2H, 1), 4.06 (1H, t), 6.90

l-tert- B{%yglﬁyaﬁgg%(méhpﬁ@erl di n-4-yl - N-2- phenyl et hyl - 2, 4-di f | uor ophenyl ur ea

To a sol nyl et hyl am no) - 1-tert - but oxycar bonyl pi peri di ne
(Met hod Metldd 819, mel) in DCM (30nml) was added

2, 4-di fl uorophenyli socyanate (0.21nml, 2mml). After 3h water was added and
t he reac§:|1_’5 %3&&11@1“@2}13!1]2]@11491@!!102_0_1@“@ The organic |ayer was 30 then
sep ted and.t he .ague tition W th The, conbi ned organic
I aye wer e \c/j\g%ﬁé%l ﬁﬁ’ ﬁ/ﬁbﬁ‘{ﬁ 3d($4"afti‘fi’r?3\l7§ ro%ﬂcmmqg%ﬁéw 988 unmed
(20% Et %Géﬁlﬁfé%hﬁw}ﬁ (5 h&)“%@ E&@&Cc/afb%ﬁtél%?&ﬁhet(%@fn‘gel bhembihthg compound

as an oil (0.7
triphenyl phosphme (445 mg, 1 7 mrnol) The reaction was stirred overnight, and filtered

th;ough a pad of silica, then evaporated. The title product was obtained as a pale white solid

by Bond Elut chromatography, eluent iso-hexane, (415 mg, 86%); NMR (CDCL,): 2.43 (2H,
20  m), 3.20 (2H, t), 4.16 (1H, t), 6.90 (2H, m) and 7.20 (7H, m).

Method W

4,4-Di-(4-fluorophenyl)-1-iodobutane

To a suspension of sodium iodide (1.5 g, 10 mmol) in acetone (100 mL) was added
4,4-di(4-fluorophenyl)-1-chlorobutane (2 g, 7 mmol), and refluxed for Sh. The acetone was
25  evaporated and the product was partitioned between water and EtOAc. The organic phase was
dried (MgSO,) and evaporated to give the title compound as a pale yellow oil, (3 g, 2:1
mixture of product to starting material); NMR (CDCL,): 1.80 (2H, m), 2.20 (2H, m), 3.20 (1
1/3H, t, CH,I), 3.55 (2/3H, t, CH,Cl), 3.90 (1H, t), 6.96 (4H, m) and 7.16 (4H, m).
Method X
30 '4,4-Di-(4-ﬂuoropheny1)—but—1-ene
The crude 4,4-di-(4-fluorophenyl)iodobutane (Method W) (3 g) was added to

potassium fert-butoxide (1.3 g, 12 mmol) in THF (30 mL), and stirred overnight. The product.



WO 01/ 87839 PCT/ SE01/01053 65 Method P

4- ( 2- Phenyl et hyl am no) - 1-tert - but oxycar bonyl pi peridine To a solution of
1-tert-bwoxysmsbonyl pi perid-4-one (1 Oy, 50mmvl) and 2- PCT/SE01/01053
phenet hyl am ne. hydrochl oride (7.9g9, %0mvl) in MeOH (250m) was added
sodi um 5 cyanobor ohydri de (6.3g, 100nmmol). After 1.5h, water was added

full i gl t t
was. ext réva@%Strm?%ﬁ%?x’%?nf?V“ﬁéﬂeﬁov%%la‘%%csﬁﬁ@P@%E’ﬁé‘g‘” BBt
ter, d Q) ot h
\(NaDCI?/Ir to g%%a%hp?%wgﬁsg theﬁﬁl??gmgg?rﬁpﬁ;ﬁ ngﬁegn oi | %ﬂw@gﬁir@r’rpm?/

NI\/R ( coczeyhexzn@) to arfoghe drsmed(mdms a golouriass oflH)L,4 2, 8t NM&H)Z 8(2(291 tm 10

- (ool opr 4y P IR 2 .595 s a8 STEHD o009 Fird st igtamalol it on

of 1-63- MiSheasny! butyl) 4- pi peridone (Method K) (500ng, 2.2 mmol) in MeOH
(8nml) and acetit acid (2ml) was added cycl opropyl net hyl am ne (0.2nml, 2.6
mmol ). B3-Bi- (tbﬂudﬁphmyl)pmpimulm cyanobor ohydride (170ng, 2. 7mmol) was added

and the reaction m xture g t %o stir at anbient tenperature. After 16h
Et OAc was addédPSh S?IHBOW é:f*r W4-typsapheny Linket- yang (Metsedd) W 4 B, 17 mumel, in

bri ne. anl e ar at d drie nd concent rated to
give t heaﬁ |n?q1‘) L%rf ?)%‘melu g&%ggl)e%%%co oy persisfadi (Rt 3920
4- Fl uor O(Erllﬂ)"mi’éa%txéﬁ' ixds %%h%lﬂ?@ﬁ}%)@n untTloch coldaP 'aéd %?d (ﬁhall t%ué:nched

4-f| uoroci nnamani ¢ aci d in to uene to 80C
was &ddeadvidh tnphdnylflospleine (e4¥g; 3.2 mtmdiytUdoacedraling ®. RD ihe46acmm fwas ehrasiad se,

and the reaction _heated far further 30 m nutes. Upon, cooling, the
react i on &SV HS 9??&@\48@00)@@3\%%‘1‘@%@%?@ rﬁﬁé“‘?/\?é(@%?“@i@hﬁ)ughém@g/\%fm with

NaHCGC3 oD d d,
hnd conoaniuind cfs ofshe AR Lol S0 (L HET o0 SRR RS e, £ 5
t he desi A0 (pHpﬂunooaza{,an);GI.mu(mwﬁg, @b (1H,.s25 g, 5.6mmml); NVR (CDC13):

1.57 (9H, s), 6.28 (1h, d), 7.07 (2H, t) and 7.50 (3H, n). Method T
3- Phenyl Me_m d# yor ophenyl ) propionic acid tert-butyl ester 30 To a -78C

sol ut15 on 1C(§ 34D ﬂ gr% eny%pdp%/l)aéf: t[gerg Sl Bxy%lejutb%lnyﬁgrhﬁlro)pglpen Od S) (0.9g,

LT T

To a solution of 3,3-di-(4-fluorophenyl)propanal (Method Y) (1.18 g, 5.7 mmol), in

dichloroethane (14 mL) and 4-Bocaminopiperidine (1.2 g, 6 mmol) was added acetic acid (0.3
mL), 3A molecular sieves (2 g), and sodium triacetoxyborohydride (1.27 g, 6 mmol), and the

20  reaction mixture stirred for 5h. The mixture was poured onto water and extracted into EtOAc
(30 mL), dried and evaporated. The title product was obtained by purification by
chromatography (silica, 5% MeOH/DCM) to give the product as a solid (1.7 g, 69%); MS:
431.



4mmol ) in THE was added dropwi se a solution of phenyllithiumin hexanes (4
m. of 1.5M solution, 6 nml). The reaction was stirred for | h and then
guenched wdvhsiat er and extracted WO 01/ 87839 PCT/ SEO1/ 01PEBSE@® 1033t 0

Et OAc, dried and purified by Bond El 48 chromat ography (50: 50

DCM i so- hexane) to afford the title conmpound, as a colourless oil (500 nyg,
1. 8mmol ) M AGDC13): 1.21 (9H, s), 2.87 (2H, d), 4.40 (1H, t), 6.90 (2H,
t) and 715 (7H n). Method U 5 3-Phenyl - 3-(4-fl uorophenyl)-propan-I-ol To
a THE (10 nlL) solufion of 3 -phenyl-3 -(4-fluorophenyl)-propionic acid,
tert-butyl ester [Method T) (495ng, 1.65mmol) was added Li A1H4 in THE (2.5
m. of a 1. OM sol 0f) and the reaction stirred at RT for 2h. The reaction
m xture was que cautiously with 2M aqueous NaOH, and the precipitate
renoved. The sol on was then extracted with Et OAc, 10 washed with water
(20 nL) dried, MgSO4, and evaporated to afford the title conpound as a

pal e solid, , ; NVR (CDC13): 2.23 (2H, m, 3.65 (2H, t),

4.06 (1H, t 7.20 (7H, m. Method V
3- Phenyl - 3- romopropane 15 To a sol ution of
3- phenyl ¢ uor ophenyl Am-1-ol (Method U) (379ny, 1.65mmol) in DCM

(5 nL), was added carbon tetrabrom de (564 ng, 1.7 mol), and triphenyl
phosphi ne (445 ng, 1.7 mol). Thd reactl on was stl rred overnight, and

LT LR R e T
'( i a' h?;<a’ﬁ(g a Es;(élﬂ%g?n BB (§ §0’%1 [;}'\% %@%&iﬁropﬁ%ﬁz@m&&c@oonﬁ a%r?mé)%%end e 4- 16
4 4-[5 - (@Méthme))ﬁh‘Bgy B)9- thmiotydn MEFN36 mIT) was sd@aﬂemisumpscﬁﬁtuﬁp(dlmf mllowl@ (1.5

g, 10 ngmcl) i.n_acetone (100 nL) was added 4, 4-di (4-fluoropheny st)
~chl or obiptuios ip THY) dropwrse (CARR®ap @\rqlm@a aﬂ@ﬁh@ﬁhe Taetigrweoduygs 01256h

t d.b t t
o gani o Ee A% gl 33 ARRALY K'r B SR e F R R 2 oA BiBtuna
as a pal t@r@’rﬁb‘l'@yife&gitate(aﬁdgartﬂloﬁed I*SEt‘XvééH @at@f' al BLS. The o?%a?ﬁé CI—?VQ vﬁ@td?i'éﬂ al);

NVR (CDC13): 1.80 (2H, m), 2.20 (2H, m, 3.20 (1 1/3H
(2/3H, toverMaS0, angd egapcrateil. The,crglegBodubHyasputifield by dofndtdgraphy (s111ca

10 eluent 1:1, toluene:EtOAc with 0.5% isopropylamine) to afford the title compound as a
yellow oil (500 mg, 37%); NMR: 2.2-1.0 (9H, m), 2.67 (1H, m), 3.4-3.2 (4H, m), 3.90-4.10
(2H, m), 4.35 (2H, m), 7.05 (4H, m) and 7.30 (4H, m); MS: 345.
Method AB
4-Ethylamino-1-N-(3,3-diphenylpropyl)piperidine

To a solution of 1-(3,3-diphenylpropyl)-4-piperidone (Method L) (2.2g, 7.5mmol) in
DCM (30ml) was added ethylamine (8.5ml, 2M in THF, 17mmol), sodium

triacetoxyborohydride (1.6g, 7.5mmol) and 4A Molecular Sieves (10 rods). The reaction

mixture left to stir at ambient temperature. After 16h the mixture was filtered, washed with



Met hod X 30 4,4-Di-(4-fluorophenyl)-but-1-ene The crude
4,4-di-(4-fluorophenyl)i odobutane (Method W (3 g) was added to potassium
tert-but 0de818393 g, 12 mmmol) in THE (30 nL), and stirreBCDSEIWIIQE . The
product. WO 01/87839 PCT/ SE01/ 01053 687 was extracted into Et OAc and washed
with water (100 m_) The organi ¢ phase was dried (NgSO4) and evaporated to

afford a I s f AN ;
i SO- hexavr‘%t)%} tdg@% é) jﬁé«fﬁ %ﬁm re dtb%ﬁle(t}%{e ggé 95%% ess |ﬁl4g’ Z?iSrﬂmal),
829% ; NNMKS: 22330(2H, t), 4.00 (1 H t), 4.98 (1 H, dd) 5.05 (1 H, dd),
5.70 (1H ddt 7.00 (4H m and 7.20 (4H, m. 5 Method Y

3,3-D - ( phenyl ) propanal A DCM sol uti on of

Mg S'Oofﬁ' VP%%%Q% Dlpebit -JL-yﬁ%n%ﬁyﬂﬂdm%?mp(@nﬁla%gtamlgsa col Ouir ”pﬁ‘r’s,”*;% od

nuaTANMYU OZUTTC

(about 20 mn). The reacti on was then purged W|th oxygen until the col our
faded, and finally quench d 10 with triphenyl phosphine (1.49 g, 5.7 mmol).

Upon war 2 ashed with water, dried (MgSO4) and
concentr at ed.|| The |resi dque wa @ hrough a pl ug of silica to afford
the titlé col oQr | es: (1.18 g, 100%; NMR (CDC13): 3.15
(2H, ), t), 7.00 (4H >, ¥ .18 (4H nm, 9.75 (1 H, s). Method
Z 15

1-(3,3-Di-[4-19 %%185%1‘»\94 Tsihyigminol-V @henybue by )einendingt 12a9ﬁgnb§ émp@/l) ia ne

FNO T Met hod
v (L 1P Qrmihafied A RTORD, SeadRonb o a0 A B DRt i me
(1.2 g, I@AWWB)Ogy\/B&nﬁ@dl)edX@eﬁﬂ'ﬂSh&t RUTivhté:0na addbd andBifle Mk RSHyaY Opaﬂn%fea (2 9),
and sodiumtriacet oxgqborohydn de (1. 27@(? 6 mmol ), and the 20 reaction

i xt ur e %ith EF%IC 3. Bhe omgapicainerepamiined, yegheskiwish wotenand brinm driek (Vg30ad

t 1 1 The.,t d bt d
by A0 (30 sphelerplel o B ie B e HBRRAR Bbiowd §it ik M sl S s flpe X "
product J@&-Metﬁﬁéxhﬂm(ﬂ—]\ﬂﬁﬂenﬁﬁl@hyl)ﬁendme is described in J. Med. Chem. 1999, 42,

4981-5001.

Method AD
4-(N-(4-Fluorophenylacetamido)-N-methyl)aminopiperidine

l
N
F

To a solution of N-[1-phenylmethyl-piperidin-4-yl]-N-methyl-(4-
fluorophenyl)acetamide (Method AC) (4.90g, 14.4mmol) in EtOH (50ml) was added 20%

15

palladium hydroxide on carbon (1g) followed by ammonium formate (5.18g, 82mmol). The
reaction mixture was then refluxed until the evolution of gas ceased at which point it was

20  filtered through Celite® and concentrated to give the title compound as an oil (2.86g,
11.4mmol); MS: 251.
Method AE
3-Phenylpent-4-enoic acid

Cinnamyl alcohol (5g, 37mmol), triethylorthoacetate (47ml) and propionic acid
25  (0.17ml) were heated at 140°C under a distillation head and condenser. After 1h the reaction

mixture was cooled and concentrated to give a pale yellow oil. This oil was dissolved in



431. WD 01/87839 PCT/ SEO1/ 01053 68 Method AAF N F H

1-(3,3-Di -[4-fluorophenyl ] propyl)-4-(nmethyl am no) pi peridine To a solution
of WO 01/87839 PCT/SE01/01053
1-(3,3-Di -[4-fl uorophenyl ] propyl)-4-(Ptert-but oxycar bonyl ] am no) pi peri di ne
5 (Method 2) (1.7 g, 3.9 mol) in THF (50 nm), was added Li A1H4 solution (5
n of a Etm(mﬁl)mhammrru%ﬁ)an@m@w ©e73eCARBRRSY AL ARithe Afictutd\8Rrddhe

reacti on was refl uxed for The reaction mXture was then cooled to RT
and- caut RS Cy Aftrsriéhdle rmthreMS aaetl tof 100c° @rfed2h then laklmetbtopmeb i et reb@icand

VBSO1 B YR A BT il G AER el poaeted g B o pe“’iﬁaaﬂsbhﬁﬁgaﬁéﬁ;y d
Lhe 11 o T e R PR e SR A Pt .

2.67 § lHIhml;gaﬂLcﬂm&rchc(MHmd’@nd BicB QVESDY) ar(c?ddncéﬁtnateﬁ t3 @n(e?ché dé8lred gr&ﬁw( 4H,

d 7.30 (4H, Met hod AB 4- Et hyl - -
S hony i BT 155 1 RERD NV A R, 8, 54 U096 oD, 5.05 (1, 1HD),

1-(3, 3-d y (Mt L) (2.2g, 7.5mol) in DCM
(30m) wgg?z%d(ialg;%p%r?l gE'?éBIggoﬁ&ﬁ)’Z% HF, 17mmol ), sodium

triacet oMetlasdAYr i de (1 6g, 7.5mmol) and 4A Mol ecul ar Si eves (10 rods).
The reaction mxture left to stir at anbient tenperature. After 16h the
mi xture Mheﬂylmnéﬁe@l-lmshed wi th WO 01/87839 PCT/ SE01/ 01053 69 water,

2r '3ng ( NaZSOZL%O %rslglu %303 eny pentt 9 ‘glloyceacgcp 8\/[ (IngS ?5‘8 o,u qd4n?r§101 ?n ’?"IHlF ( L 49,

(20m1) at 0°C was added lithium aluminium hydride (12.5ml, 1M solution in THF) dropwise

over 15 mins and the reaction mixture was allowed to warm to RT. After 64h water (2.4ml)

was added followed by 2N NaOH (2.4ml) then water (7.2ml). The resulting gelatinous

precipitate was filtered, washed with THF and concentrated. The residue was dissolved in
15  DCM and washed with saturated sodium hydrogen carbonate (2x150ml), dried (MgS 0O,) and

concentrated to give the title compound as a pale yellow oil (1.8g, 11.1mmol); NMR: 1.8 (m,

2H), 3.4 (m, 2H), 4.4 (t, 1H), 5.0 (m, 2H), 5.9 (m, 1H) and 7.2 (m, SH).

Method AG

5-Bromo-3-phenylpent-1-ene

20 The procedure described in Method V was repeated except using 3-phenylpent-4-en-1-
ol (1.75g, 10.8mmol), triphenylphosphine (3.12g, 11.9mmol), carbon tetrabromide (3.94g,
11.9mmol) and DCM (35ml) to give the title compound as a colourless oil (2.02g, 9mmol);
NMR: 2.2 (m, 2H), 3.4 (m, 3H), 5.1 (m, 2H), 5.95 (m, 1H) and 7.2 (m, 5H).



MS: 323. Method AC N[

1- Phenyl net hyl - pi peri din-4-yl]-Nnethyl-(4-fluorophenyl)acetamde N OF

To a sol woonsmBs9 4- net hyl am no-1-N- ( phenyl et hyl ) pi peri di PET/SE01(@0B5g,
14.5mmol ) in DWF (25ml) was added DI7PEA (10nil), 4-fluorophenyl acetic acid
(2.67g9, 17.3mmol) and HATU (6.0g, 16mmmol). After 16h at RT water was added
and t he mietlidd AHVas partitioned wth EtOAc (x3). The organics were

conbi ned, washed with water and brine, dried (MgSO) 10 and concentrated to
gi ve the@ﬁ[h(ﬂmmms? exdprapyh)- %mpendmygei&etIWLMmml) MS: 341. t

4- Met hyl amhno | - ; é)%il dd ne is described in J. Med. Chem
1999, 42ncthyegsylionyl; ACRERNoeRly droc
4- (N (4-F uorophenyl acet am do) - N-net hyl ) am nopi peridine ~NO1 / 15 HF To
a solution of N-[I|-phenyl hyl - pi peri di n-4-yl]-Nnethyl - (4-

fl uor ophenyl ) acet am de" ( thod AC) (4.90g, 14.4mol) in EtOH (50ml) was
added 20% pal |l adi cagbon (1g) foll owed by ammoni um f or mat e
(5.18g, 82mml). T e reaction m b was then refluxed until the
evol ut i 0@.Qf ¢ \ at @hi ch'\q it was 20 filtered through Celite(r)
and concentfrated to gl ve the title ConpSéhers an oil (2.86g, 11.4mmol);
hod AE 3-Phenyl pent-4-enoic acid G nnanyl al cohol (5g,

et hyl ort hoacetate (47ml) and propionic acid 25 (0.17m ) were
under a distillation head and condenser. After 1 h the
reaction Xt ure was cool ed and concentrated to give a pale yellow oil.
This oil was dissolved in WO 01/87839 PCT/ SEOL/ 01053 70 Et OH (15nl) and
wat er (15mB) and NaCH (3.73g, 93mmvl) was added and the mi xture stirred at
80C. After 16h the m xture was heated to 100C for 2h then allowed to cool.
The Peacti on T selutien op-4dpiperidiny Iy -ehyldtmethinesuifu)ylghedylexetamisted 8.3, t h

di ethyl g4 HSIEOIS ﬁﬂ)ﬁ/ﬁﬁ&% 'mI:r)h\?/as added DIPEA (2 mL, 11.5 mmol) and 3-chloro-4’-

fluoropropiophenone (770 mg, 4.0 mmol). The resulting mixture was stirred at room

temperature overnight then evaporated. The residue was heated to reflux with 5% methanol in
ethyl acetate giving a white solid which was isolated (1.6 g, 80%). NMR: 1.00 and 1.16 (,

10 3H), 1.75 (t, 2H), 2.23 (g, 2H), 3.10 (, 2H), 3.18 (s, 3H), 3.30 (m, 2H), 3.35 and 3.64 (q, 2H),
3.56 (m, 2H), 3.82 and 3.93 (s, 2H), 4.15 and 4.28 (m, 1H), 7.40 (m, 2H), 7.50 (m, 2H), 7.83
(m, 2H), 8.07 (m, 2H); MS: 475. '
Method Al
N-(4-Piperidinyl)-N-ethyl-4-methanesulfonylphenylacetamide

4

N
SO,Me

To a solution of N-(1-phenylmethyl-4-piperidinyl)-N-ethyl-4-methanesulfonylphenyl-

15

acetamide (34g, 82mmol) in ethanol (600mL) was added ammonium formate (40g). The
mixture was purged with argon and 30% Pd on carbon (4.2g) was added. The resulting
mixture was stirred at reflux for 4 b, then allowed to cool and filtered through diatomaceous
20  earth. The filtrate was evaporated to give a thick oil which solidified on standing to yield the
title compound (24.9 g, 94%); NMR: 1.02 and 1.15 (t, 3H), 1.4 -1.6 (br m, 4H), 2.45 (m, 2H),



aqueous | ayer was acidified with AcOH and then re-extracted with diethyl

et her (3x150nl). 5 The organics were conbi ned and dried (MSO4) and
concentr We@d1/87839i ve the desired product as a brown oil PET/SRy/016BMOI ) ;
NVR 2.65 (m 2H), 3.75 (1, 1H), 4.9952(s, 1H), 5.05 (d, 1H, 5.95 (m 1H),
7.2 (m 5H), 12.1 (br s, 1H); Ms: 177. Method AF 3-Phenyl pent -4-en-1-01

R S B e o Aok e ST E v

sol uti onzpl)ﬂﬂjdlf(}n Q}%EFWS ?xne%ﬂé'lvﬁfﬁﬁ(m(?‘d the reaction mxture was

allowed to warmto 4h wat er 4nml) was added foll owed by 2N
NaOH ( 2. Miethod Adn water (7.2ml). The resulting gel atinous precipitate was

filtered h THE and concentrat ed. The reS| due was di ssolved in 15
DCM and Washe 2 By LA mihageslionyiphen idsont) , dried
(MS™) and concentrat ed give the title conpound as a pale yellow oil

(1.8g, 11.1mml); NWR 1.8 (m 2H, 3.4 (m 2H), 4.4 (t, 1H, 50 (m 2H),
5.9 (m 1H) and 7.2 (m 5H). I\/Et hod AG 5-Bronp-3-phenyl pent-1-ene 20 The
procedur edescri be ] 2 epeat ed except using

3- phenyl p - en- . pl ), triphenyl phosphine (3.12g,

11. 9ol bon.Netr { g~_ 11.9mol ) and DCM (35nm) to give
the title corrpounda a col ourl ess>i | SOk, 9nmol); NVR 2.2 (m 2H),
3.4 (m 3H, 51 (m 2H), 595 (m 1H) and 7.2 (m 5H). WO 01/87839

PCT/ SEO 1/ 0105Eo a sq_lutlmof]b@hm-ylmethyl -4-ethylaminopiperidine dihydrochloride (32.0g,

ot hanosUOTERGY BBRIR OB S A1 BaedorePlcthy e ) et  To a
sol UZ' Orbngﬁrew‘oﬂigwt@@fsécq{lﬁﬁﬂ Rk éﬁ{pg%%ﬁ%%hf: Lo {gﬁggylllaﬁﬁwége (1.3

g, m.) was ad

3 chl or d)lsﬂﬁethsflhmmoppndme ()@WAH)&(?( ag) &nd@cyéloﬁexmmrl)odlﬂﬁi&e (BSAhtRRnggmAt ur e
tirred, at ro erature qverni ght then evaporated. The residue was
he atl d tBmPRFYER a&g gﬁ WHRAG Mmixtyre was stirred at room temperature for 20 h. The

precipitate was removed by filtration and the resulting solution was washed successively with

2N aqueous HCI, water and 1N aqueous NaOH, dried (MgSO,) and evaporated. The residue

was purified by silica gel chromatography (eluent 10% MeOH/ethyl acetate) to afford the title

compound (35 g, 76%); NMR: 1.00 and 1.14 (t, 3H), 1.45 and 1.70 (m, 2H), 1.95 (br m, 2H),
15 2.80 (brm, 2H), 3.18 (s, 3H), 3.20 and 3.33 (g, 2H), 3.45 (s, 2H), 3.80 and 3.87 (s, 2H), 3.70

and 4.10 (m, 1H), 7.2 - 7.3 (m, 5H), 7.48 (m, 2H), 7.82 (m, 2H); MS: 415 (MH+).

Method AK

1-Phenylmethyl-4-ethylaminopiperidine dihydrochloride

a

20 To a solution of 1-phenylmethyl-4-piperidone (25.0 g, 132 mmol) in THF (250 mL)
was added ethylamine hydrochloride (12.0 g, 147 mmol) and methanol (50 mL) and the

resulting mixture stirred at room temperature for 10 min. Sodium triacetoxyborohydride (40
g, 189 mmol) was added portionwise and the resulting mixture stirred at room temperature for
1 b. 2M Sodium hydroxide solution (250 mL) was addéd and the resulting mixture extracted
25  with diethyl ether. The organic extracts were dried (K,CO;) and evaporated to give 1-
phenylmethyl-4-ethylaminopiperidine as an oil. This was dissolved in ethanol (500 mL) and -



ethyl acetate giving a white solid which was isolated (1.6 g, 80%. NWVR
1.00 and 1.16 (t, 10 3H), 1.75 (t, 2H), 2.23 (g, 2H), 3.10 (t, 2H), 3.18
(s, 3H), wo80s8pm 2H), 3.35 and 3.64 (q, 2H), 3.56 (m 2prYT/SB01IBA0ZNd 3. 93
(s, 2H), 4.15 and 4.28 (m 1H), 7.407m 2H), 7.50 (m 2H), 7.83 (m 2H),
8.07 (m 2H); Ms: 475. Method Al

N (3 P Pesdcdhidattd edrBlifivdc AdTBRoRART b Lotty! RS DL ARS A IS wele Buetbl,© 15

S02Me To

N- ( 1- phewybtiedtvis diéthpi aﬁérlaaurdmlad eivigs helitt-coripbanesu {paybeks 'N’N/IR acet am de
(349, 82mml) in ethan ol (600nl) was added ammoni um formate (40g). The

m xt ure (E2Churlgddt\dthhl 40 Q@nﬁé}ad 8008, Pd)o7 02 émb2id), C4152q) 2Hip 2.85dde @H);The
| t 4 th |1 dt | d
T ter e oRRbegh 57500005 b tmastth Vst bt o e, evaporated ro of ve

a thick QidthddAgh solidified on standing to yield the title conpound (24.9
g,.94% ;"NWR—1.02 and 1.15 (t, 3H), 1.4 -1.6 (br in, 4H), 2.45 (m 2H), W
01/ 8783WﬁﬂBSﬁBﬂYl@ﬂﬂﬂ&op@yD-@ﬁlpéhdmm -]Q—H)eth)&4lﬁudr6pheﬁl][)acet3m?& and 3. 32
(q, 2H), 3.72 and 4.18 (m 1H), 3.80 and 3.87 (s, 2H), 7750 (m 2H), 7.85
(m 2H); Ms: 325 (MH). Nelthod Al

N- (1- Phenyl met hyl - 4- piper inli ny et hyl - 4- met hanesul f onyl phenyl acet am de
rN NOI / 5 SOz a splutiy

1- phenyl ﬁft hyI 4- ethyl am nOpperi di hydrochloride (32.0g, 11 Omol) in
DCM ( 5001~ e K N- di oyFEthyl ami ne (60m) with stirring to
ensure conpljete di ssol ution. 4-Methanesul fonyl phenyl acetic acid (25.0g,

117mrol ), 4-~0i net hyl am nopyri di ne (4-DVAP) (2.0g) and
di cycl ohe bodiimde (DCCl) (25.0g, 121 10 mmol) were added and the
resul ting re was stirred at roomtenperature for 20 h. The

preci pi t at e™has rem)ved by filtration and the resulting solution was washed
successi vel y ’Wo a cooled (5°C) solution of N-[1-(3-phenyl-3-hydroxypropyl)-4-piperidinyl]-N-
methyl-4-fluorophenylacetamide (112 mg, 0.29 mmol) in DCM (5 mL) was added N,N-
10 diisopropylethylamine (0.10 mL, 0.58 mmol) then methanesulfonyl chloride (0.03 mL, 0.35
mmol). The resulting mixture was stirred at ambient temperature for 18 h, then was
concentrated. The residue was purified by Bond Elut chromatography (eluent DCM, followed
by 5% MeOH/DCM) to afford the title compound as an oil (120mg) which was characterised
by LC-MS; MS: 403, 405.
15 Method AM
N-[1-(3-Phenyl-3-hydroxypropyl)-4-piperidinyl]-N-methyl-4-fluorophenylacetamide

N
F

To a solution of N-[1-(3-phenyl-3-oxopropyl)-4-piperidinyl]-N-methyl-4-
fluorophenylacetamide (300 mg, 0.78 mmol) in methanol (30 mL) was added sodium
20 borohydride (120 mg) and the resulting mixture was stirred at room temperature for 2 h.

Water (5 mL) was added and the mixture was concentrated. The residue was extracted with



2N aqueous HCl, water and I N aqueous NaCH, dried (MJSO4) and evapor at ed.
The residue was purified by silica gel chronmatography (eluent 10%

MeOH et hwwoavgmsat e) to afford the title conmpound (35 g, FEVPEINWE3 1. 00
and 1.14 (t, 3H), 1.45 and 1.70 (m 2ZH), 1.95 (br m 2H), 15 2.80 (br m
2H), 3.18 (s, 3H), 3.20 and 3.33 (q, 2H), 3.45 (s, 2H), 3.80 and 3.87 (s,
2H), 3. 7DCMasH the dganit extidyt was Washed v@th(\ﬁ&teﬁelfm brifie AdiddAnd4oheenta®d td Bive2H) ;
MS: 415 (MH). Method AK 1-Phenyl met hyl - 4- et hyl am nopi peri di ne

di hydr octie ditle¢emppund\ia30 mg, 7R0QONVER 4. %fmu’mbfh Tdfn, 4H), 1.9 (m, 2H), 2.7 and 2.8

1- phenyl 4- pi n T 5 was added
et hyl ami %Eglﬁijlar%@ﬁ zgﬁr %gg gé§és 2%@7%%%%‘% ﬁ%’tﬁ%ﬁgi &’56 1@5 TARE: t he
resul ti ngH g}gtyg ﬁd4ﬁ§ Nigos4 enperature for 10 min. Sodi um

triacet oxy ydrl de (( g, 189 mmol) was added portionwi se and the
resulst i nMenh Ne sti rred at roomtenperature for 1 h. 2M Sodi um hydroxi de
sol ution_ (250 rrL) was added and the resultlnlg Hlxture extracted 25 with

di et hyl Nl b7 -Phedd-SnexpprenyDstpipseidinyhlnanethy neppletylagamadeapor at ed t o
give 1- phenyl net hyl - 4- et ylanlnoplperldlne as an oil. This was dissol ved
in ethanol (500 nL) and 01/87839 PCT/ SE01/ 01053 73 concentrat ed

hydr ochl oric acid The resulting crystals were coll ected,
washed with diethy gjving the title conpound as a solid
(38 0); dWR , 1.83 (m 2H), 2.02 (m

2H), 2.65 %, . 3.75 (m 1H), 7.2 - 7.4 (m
5H); ME: 29(M—|+) 5 Method AL N[
1- ( 3- Pheny¥-3: chl oropropyl ) - 4- pi peri di nyl ] - N-net hyl - 4-f | uor ophenyl acet am de

N\ C N F To a cooled (50 solution
of N-[ | - (3xhenyl - 3- hydr oxypropyl ) - 4-pi peridinyl]-N
nmet hyl - 4-f | uor ophenyl acetam de (112 ng, 0.29 nmol) in DCM (5 rrL) was added

E h :\IO;L ?dgl I( 80pg&yg(%lgﬁMb@m(m%lﬂegdﬁ%éWes&ﬁll&jﬁgﬁynoéhé%&was stirr edgf 1
anbi ent mhewphen ANF €10 mil) $8s hddedBenhleampropiophenone (168 mg, 1.0 mmol) and DIPEA
10 (0.35mL, 2.0 mmol). The resulting mixture was stirred at room temperature for 3 h. Water
and DCM were added and the phases separated. The organic phase was washed with brine,
dried and concentrated. The residue was purified by silica column chromatography (eluent
10% MeOH in DCM) yielding the title compound (305 mg); NMR: 1.3 (m, 2H), 1.6 (m, 2H),
2.0 (m, 2H), 2.6 (s, 3H), 2.7 (m, 2H), 2.9 (m, 2H), 3.1 (t, 2H), 3.7 (m, 2H), 4.2 (m, 1H), 7.1
15 (m, 2H), 7.2 (m, 2H), 7.4 (dd, 2H), 7.6 (t, 1H), 7.9 (d, 2H); MS: 383.
Method AO
N-(2-Bromoethyl)diphenylamine

To a cooled (5°C) solution of N,N-diphenylbromoacetamide (1.4 g, 5.0 mmol) in THF
(20 mL) was added borane methylAsulﬁde complex (26 mL, 1.0M) gradually. The reaction
20  mixture was stirred at room temperature for 4 h. 10% Acetic acid in methanol (30 mL) was
added and the resulting mixture was stirred for 20 h. The solvent was removed by
evaporation and the residue was partitioned between ethyl acetate and water. The organic
phase was dried and concentrated to give the title compound (1.0 g); NMR (CDCI3): 3.52 (,
2H), 4.10 (t, 2H), 7.00 (m, 4H), 7.23 (m, 6H).



concentrated. The residue was purified by Bond El ut chromat ography (el uent
DCM followed by 5% MOH/ DCM to afford the title conpound as an oil
(120ng) WO ehsmas characterised by LC M5, MS: 403, 405. RET/MeAS3AM N- [
1- ( 3- Phenyl - 3- hydr oxypr opyl )-=4- pi peri78i nyl ] - N- net hyl - 4-f | uor ophenyl acet am d
e HO N O To a solution

of N-[ 1- ( 34etheaWp 3- oxopropyl ) - 4- pi peri di nyl ] - N-net hyl - 4-

fl uorophénylacetam de (300 ng, 0.78 mmol) in nethanol (30 nL) was added
sodi um 20VHiphénythrogeadel@fidey) and the resulting mixture was stirred at
roomtenperatyre fo ter (5 nL) was added and the m xture was
concent r at ed. %ﬁeCOP[fé‘i%a{@ S&E’%“’%?% Aiphewdamnen2-Ae. 64 rerd3 o o GSoulores3 74
DCM and ' it I 0 -\ bri dri n
concentr g?[gecﬁl O{Ogﬁg} 1\:%%% Ig?éﬁ% ?1?’15‘%0 Cco rr%5 g%hogb ?‘g%@‘r@& b?é@é)?c romidg ???f gg H,
1.7 (n 4 thekeli{mg mZithre wis dtiged fo2 28, Water adt?ed%}'&dﬁall?,"‘r}len Bebmixpd 3. 75
(s, 2H), 4.2 (m 1H, 4.6 (m 1H, 54 (br s, 1H), 7.1 (m 2H), 7.2 (m
3H), 7. 3vERfxiagfed tyse tiggs with eWhylasetamN The combined organic extracts were washed

N L - (3 et RN RBRO R SR PP LA ol el e ik U ORNE Y goet am de
N- (4- pi peodqd MVIR) (AHORY: BYB-($; JryarBraenyhgcet am de (250 ng, 1.0 mmol) in
DMF (10 nmL) was added 3-chl or opropi ophenone (168 ng, 1.0 nmol) and DI PEA 10
(0.35 m.Method bl ). The resulting mixture was stirred attroomtenperature
for goh. At.er d.angd th es separated. The organic
phase’ wa SRR R s 8——¢ C Foonteftli st ed. The resi due was
purified by silica golum chromatography (eluent 10% MeOH in DCM vyi el di ng
the title conpound [(305 ng); NVR 1.3 (m 2H), 1.6 (m 2H), 2.0 (m 2H),
2.6 (s, 3H, 2.7 2H), 2.9 (m 2H), 3.1 (t, 2H), 3.7 (m 2H, 4.2 (m
1H, 7.1 15 (m 2H), 7.2 (m 2H), 7.4 (dd, 2H), 7.6 (t, 1H), 7.9 (d, 2H);
V5. 383. od MO - Bronoet hyl ) di phenyl amine To a cool ed (5C)

sol ution N, Nydi phghyl B pacetamde (1.4 g, 5.0 nmol) in THE (20 nL) was
added boggpe thylosulf onplex (26 nL, 1.0OM gradually. The reaction

SOzMe

A-Pine
a

To a solution of N-(1-phenylmethyl-4-piperidinyl)-N-allyl-4-
methanesulfonylphenylacetamide (4.40 g, 10.3 mmol) in DCM (30 mL) under an argon
atmosphere and the mixture cooled in an ice-water bath. 1-Chloroethyl chloroformate (1.34

15 mL, 12.4 mmol) was added and the resulting mixture was stirred for 3 h while warming to
room temperature. The mixture was evaporated and the residue dissolved in methanol (30
mL). The resulting mixture was refluxed for 1 h, allowed to cool and concentrated. The
crude product was purified by silica column chromatography (eluent 5%EtOH/DCM then
15%EtOH/2% isopropylamine/DCM) to give the title compound (1.30 g); NMR: 1.50 (m,

20  4H), 2.50 (m, 2H), 2.95 (m, 2H), 3.20 (s, 3H), 3.74 and 3.91 (s, 1H), 3.80 and 3.95 (4, 1H),
4.29 (m, 1H), 5.00 and 5.05 (d, 1H), 5.20 (m, 1H), 5.73 and 5.89 (dddd, 1H), 7.44 and 7.49 (d,
2H), 7.85 (m, 2H).



20 m xture was stirred at roomtenperature for 4 h. 10% Acetic acid in

nmet hanol (30 nL) was added and the resulting m xture was stirred for 20 h.
The sol vevio owsr$3 enoved by evaporation and the resi due WeET/fRI1YG10330ned

bet ween et hyl acetate and water. The 76rganic phase was dried and
concentrated to give the title conmpound (1.0 g); NWR (CDC13): 3.52 (t,

2H), 4. 10tdthed AR, 7-00 (m 4H), 7.23 (m 6H). WD 01/87839 PCT/ SE01/ 01053
75 Met hod AP N N Di phenyl bronbacetam de To a cool ed (5C) sol ution of

di pheny| &Fil Ahet@n@tiyl-434@peridihyl)iN+alBNF-mthantshl foad phagitedtaggdd um hydri de
(520 ngy, 60% di spersion) foll owed by bronpacetyl bromde (3.58 g) 5 and the
resulting mxture was stirr@d for 2 h. Water was added gradually, then the
m xture was extracted thred tines with ethyl acetate. The conbi ned organic
extracts were washed three tines with brine, dried (MJSO) and evapor at ed
to yield the title conpouppd (3.4 g, 99%; NWR (CDC13): 3.83 (S, 2H), 7.35
(m 10H) . fthod 1 A< P e d

| acet ami g a HN O SO2Me
N- ( 1- phenyhnethy] iperidithyl) W a | - 4- met hanesul f onyl phenyl acet am de
(4.40 g, 10.3 mml) in DCM (30 ni) undeIS%M%rgon at nosphere and the

m xture cooled in an ice-water bath. 1 -Chloroethyl chloroformate (1.34 15
nL, 12.4 nmol Yhigses perpatedyaeesime, lephanyimeibylrdellilaminesvish frred for 3 h

whi | ! rature...The ji xt ure was appr.at.e th
Fosi due. s Qon IR LRENAL 455raid 6 & Bt by PR R L AR e
for 1 h, DMI@WIdK):0.69ah, By 1BNEENHN AL 89l(m T . 2 2PN 0] rdof, i ed
by silica colum %hrong{lozg}!rﬂg hyr((el ﬁ{gnt SSA%t%g;V%gaqgﬁggﬁog%% sf%ﬂj;%%s (‘n{’
i sopr opy#ARBHS/(BEH), ¢88 diny &Hp,Hel (m) 2H ) 6,8 ddditd, ( H),303Qfm, MIR7.45 (ERH)M 20
4H), 2.50 @m , 2.95 (m 2H), 3.20 (s, 3H), 3.74 and 3.91 (s, ‘1H), 3.80
and 3. 95 Q! fﬁw 4.29 (m | H), 5,00 and 5.05 (d, | H), 5.20 (m 1H),
5.73 andyRud Agddd, | H), 7.44 and 7.49 (d, 2H), 7.85 (m 2H). WO
01/ 87839 PCT/SE01/ 01053

10 1-Phenylmethyl-4-allylamine

This was prepared by reacting 1-phenylmethyl-4-piperidone with allylamine according to the
procedure used for Method AK; NMR (CDCl,): 1.4 (m, 2H), 1.5 (m, 2H), 1.9 (m, 2H), 2.0
(dd, 2H), 2.5 (m, 1H), 2.8 (m, 2H), 3.3 (4, 2H), 3.5 (s, 3H), 5.1 (d, 1H), 5.2 (d, 1H), 5.9 (dddd,
1H), 7.3 (m, 5H); MS: 231 (MH+).

15 Method AT
N—4-Piperidinyl-N—ethyl-4-ﬂuorophény1acetamide

K

This was prepared by reacting N-(1-phenylmethyl-4-piperidinyl)-N-ethyl-4-

fluorophenylacetamide according to the procedure used for Method AI; NMR: (formic acid

20 salt): 0.97 and 1.10 (t, 3H), 1.46 and 1.62 (m, 2H), 1.8 - 2.0 (m, 2H), 2.78 (m, 2H), 3.1 - 3.3
(m, 4H), 3.65 and 3.74 (s, 2H), 3.97 and 4.22 (m, 1H), 7.08 (m, 2H), 7.25 (m, 2H), 8.42 (s,
1H); MS: 265.



76 Method AR

N- ( 1- Phenyl net hyl - 4- pi peri di nyl)-N-al | yl - 4- met hanesul f onyl phenyl acet am de
N~ N:,wovtg78® |1 / SOZMe This was prepared by reacti ngPCT/SE01/01053

1- phenyl met hyl -4-al |yl am ne with 4 57&et hanesul f onyl phenyl acet am de
according to the pr ocedure used for Method AJ; NWR (d6- DVMSO, 373K): 1.65
(M 2H), MethSa 2.39 (m 2H, 3.05 (m 2H), 3.09 (s, 3H, 3.75 (m
4H), 3.9 3—(-3% 4.08 (m 1H), 5.15 (m 2H), 5.82 (dddd, 1H), 7.30 (m
5H), 7. 43-Ridnyl2Z=Boc-amhifébréshnalH) . Met hod AS 10 1- Phenyl net hyl -4-al | yl anmi ne
This was prepared by reacting 1-phenyl nmet hyl - 4-pi peridone with allylam ne
according to the rocedure used for Method AK; NVR (CDC13): 1.4 (m 2H),
1.5 (m 2H), 1.9 2H), 2.0 (dd, 2H), 2.5 (m 1H, 2.8 (m 2H), 3.3 (d,
2H), 3.5 (s, 3HN 5" (d~1H), 5.2 (d, 1H), 5.9 (dddd, 1H), 7.3 (m 5H);
MS: 231 (MH). NEt hod AT

N- 4- Pi per ¢ N s4-fl uorophenyl acetamide r N~ HN O/ F This was
prepar ed |p eacting Ql phenyl et hyl - 4- pi peri di nyl) - N-et hyl -

fl uor ophe gcet am de according to the procedure used for Method Al; NVR
(formc aci 20 salt): 0.97 and 1.10 (t, 3H), 1.46 and 1.62 (m 2H), 1.8 -

2.0 (m 2H), 2. , o w33 4 . 65 4 3.97
and 422 (S utyag Setenseg-Bostnqieei) 0f mp 2B it fiin ﬁ%ﬁ%@
01/ 878339wREdddRER 4 OO&Bsolftion MEDEQAIAL PeritIBME! (1 %0%)9 BHABHLPPRNR|5

-mlL) at room temperature followed by pyridine (0.3 mL). After stirring for 6 h at room

\/

temperature the mixture was partitioned between diethyl ether and saturated aqueous sodium

bicarbonate solution containing sodium thiosulfate. The organic phase was washed with

water and brine, dried and concentrated giving the title compound as a solid (790 mg); NMR:
10 1.4(s,9H), 2.8 (m, 2H),.5.1 (m, 1H), 7.3 (m, 5H), 8.6 (m, 1H), 9.6 (t, 1H).

Method AV

3-Phenyl-2-Boc-aminopropanol

HN/[?\O%

To a solution of 3-phenyl-3-Bocaminopropanoic acid (1.0 g, 3.78 mmol) in THF (10

15 mlL) was added borane-THF complex (7.5 mL, 1.5M, 11.3 mmol) at 0°C. The resulting
mixture was stirred with warming to room temperature for 5 h. 10% Acetic acid in methanol
(20 mL) was added dropwise, the resulting mixture was concentrated and the residue
partitioned between DCM and 1M aqueous HCl. The organic phase was washed with water
and brine, dried (MgSO,) and concentrated. The residue was purified by Bond Elut

20 chromatography (eluent 5% MeOH/DCM) to afford the title compound (900 mg).



O HNO / A solution of 3-phenyl-2-Boc-am nopropanol (700 ng, 2.78 mmol) in
DCM (8 m.) 5 was added to a stirred solution of Dess-Martin periodi nane
(1.30 g, OoO0G8m88DI ) in DCM (5 nlL) at room tenperature foPCORR@/BYS3pyri di ne
(0.3 m). After stirring for 6 h at 178om tenperature the m xture was
partitioned between diethyl ether and saturated aqueous sodi um bicarbonate
sol uti onp&Rb@iAWNg sodi um t hi osul fate. The organi c phase was washed w th
wat er and brine, dried and concentrated giving the title conpound as a
sol i d (79€henyl:3-RbvRamifodroghnbi;,aciH), 2.8 (m 2H),.5.1 (m 1H), 7.3 (m 5H),
8.6 (m 1H), 9.6 (t, 1H). Method AV 3-Phenyl - 2- Boc- ani nopropanol O HN O
OH To a soluti of 3-phenyl - 3- Bocam nopropanoic acid (1.0 g, 3.78 mmol)
in THE (10 _L15 ) was added borane-THF conmplex (7.5 nL, 1.5M 11.3 mmol)
at 0OC. T eQul tTNP MQ@ture was stirred with warmng to roomtenperature
for 5 h. 10% Aceti id in nmethanol (20 nm) was added dropw se, the

resul ting trated and the residue partitioned between DCM
and 1M aque Cl . The organi c phase was washed with water and bri ne,
dried (MgS d concentrated. The residue was purified by Bond El ut 20

chr omat ography (eluent 5% MOH/ DCM to afford the title conpound (900 np).

acio 00 11O RED ek Py 3 B P RER i SN s B ST A TR .

(5 g,5 30saiimmbldroxided M atyervasadded s sxlinivn SBdinevibde/idié@bahate BSe @dded a
solution of dji-tert- buié/l di carbonate (8.56 g, 39.2 mmol) in THE (60 nlL) and
the resuMBHALnEEY (60méy ppq e resultingopixtusepiétred ahreomdemperatire fagddh. Water

(50 mL) was added and the mixture washed twice with ethyl acetate (50 mL). The aqueous
phase was acidified to pH 3 with concentrated aqueous HCI, and the resulting mixture was
extracted twice with ethyl acetate (60 mL). The combined organic extracts were dried

10 (MgS0,) and concentrated to give the title compound as a white solid (4.8 g); NMR: 1.4 (s,
9H), 2.7 (m, 2H), 4.8 (m, 1H), 7.3 (m, 5H), 7.5 (br d, 1H), 12.1 (br s, 1H); MS: 266.
Method AX
4-Cyclopropylamino-1-(3,3-diphenylpropyl)piperidine

This was prepared using a method similar to that used for 4-ethylamino-1-(3,3-
15 diphenylpropyl)piperidine (Method AB). NMR: 0.0 (m, 2H), 0.2 (m, 2H), 1.1 (m, 2H), 1.55
(m, 2H), 1.7 (m, 2H), 1.9 (m, 5H), 2.5 (m, 2H), 3.7 (m, 1H), 6.9 (m, 2H), 7.1 (m, 8H); MS:
335.
Method AY
4-(2-Hydroxyethylamino)-1-(3,3-diphenylpropyl)piperidine

20 This was prepared using a method similar to that used for 4-ethylamino-1-(3,3-
diphenylpropyl)piperidine. NMR: 1.2 (m, 2H), 1.7 (m, 2H), 1.9 (t, 2H), 2.1 (m, 4H), 2.3 (m,
1H), 2.7 (m, 2H), 3.1 (s, 3H), 3.4 (m, 1H), 3.95 (m, 1H), 7.1 (m, 2H), 7.3 (m, 8H); MS: 339.
Method AZ
4-(2-Fluoroethylamino)-1-(3,3-diphenylpropyl)piperidine

25 This was prepared using a method similar to that used for 4-ethylamino-1-(3,3-

diphenylpropyl)piperidine; MS: 341.



(50 nL) was added and the m xture washed twice with ethyl acetate (50 ni).
The aqueous phase was acidified to pH 3 with concentrated aqueous HC , and
the resuwonysm®Bxture was extracted twice with ethyl aceP@l/8E(1I0033L). The
conbi ned organic extracts were dried720 (MgSO4) and concentrated to give
the title compound as a white solid (4.8 g); NWVR 1.4 (s, 9H), 2.7 (m

2H) , 4'8N$m‘gd%§)’ 7.3 (m 511), 7.5 (br d, 1 H, 12.1 (br s, 1 H; WM
266. 4- Cycl opropyl am no- | - (3, 3-di phenyl propyl ) pi peri di ne This
was prepsChibrosnifogylphemiliwdcatidl | ar to that used for 4-ethylamno- 1 -(3,3
15 di phenyl propyl ) pi peridine (Method AB). NMVR 0.0 (m 2H), 0.2 (m 2H),
1.1 (m 2H), Ghlgmsulfegic agid)(10ml, 14§ mmaglHyvas heaged im 405¢ 2id pherFl gaetic 26kl (58. 7

(m 111) ) 2 7,1 . 8H) ; . 335, Method AY .

47 2+ vy st ot S e R v en SPpISR e Haretills paed opce
repare i 154, se6h 7 ] 1-(3, 3

i phonyl oy oyl oims: Haf cSMIE pRIAch 1Al aPedRYatult URR BEHE S 2.1

(7 m1 ?H) , compuidrps a pae cre@mysoflich %99& 92%%;31;11% (ACngﬁla),S-% (@, s)L A8 (BLAD, §.00 1H),
: m : ; : o]

4- (2-Fl Léﬁi)@}waéépr?ﬁ’%ﬁsfg%% di phenyl propyl ) pi peridine 25 This was

prepar edyiioa® nethod simlar to that used for 4-ethylam no-1-(3, 3-

di phenyl i peridine; Ms: 341. WO 01/87839 PCT/ SE01/01053 79 Method

BA 4- Chl SFlostdstikionsiipianidcaieidig€. aci d. Chl orosul fonic acid (1 On, 148 mol)

was heated to 40C and ghenyl acetic acid (59, 36.7 mmol) was added slowy.
stirlOed for thoCroBmre (p3ms leunde ivag addeddp afsalutipniod drabépresifonylpkenykiceBog) .

The filtrat Lhtrati i der .. t fford th
(tre odllnronblt SRl Gl Bmdl RN Sopl MRl BaRRs “r 60’ (o1
S), 7.68rédidt welj theB - d@Swndddtt b¥hthe i\ﬁiﬁioﬁ%‘f Watdh (1 EéiﬁL% %%lg cd\l'fl%%tgl@% BBration to

4- Fl uorosul fonyl phenyl acetic acid. 10 18-Crown-6 ( was added to
a sol ut iddierddesred prqsius(ﬂ.?mW%héWRa(@@cm@): 3.80 (2H, s), 7.68 (2H, d), 8.00 (2H, d);
MS: 187.

15 Method BC

N-[1-(3,3-Diphenylpropyl)-4-piperidinyl]-N-methyl-4-fluorosulfonylphenylacetamide

To a solution of HATU (836mg, 2.2mmol), 4-fluorosulfonylphenylacetic acid (409mg,

2.2 mmol), 1-(3,3-diphenylpropyl)-4-methylaminopiperidine (618mg, 2 mmol) in DMF (10
20  mL) was added DIPEA (0.4mL) and stirred over night. Poured onto water and extracted into
ethyl acetate (50 mL). Washed (brine 100mL) and dried over MgSO,, and evaporated to
afford a pale yellow solid. Trituration with ethy! acetate/hexane (50:50) afforded the title
product as a pale yellow solid (577 mg, 57%); NMR: 1.80 (2H, m), 2.00 (2H, m), 2.40 (2H,
m), 2.80-3.20 (6H, m), 3.27 (3H, s), 3.45 (2H, m), 3.92 (1H, m), 4.46 (1H, m), 7.20 (2H, m),
25 727 (8H,m), 7.60 (2H, t), 8.04 (2H, d); MS: 509. |



acid (59, 24 mol) and KF (2.78g, 48 mmvol) in MeCN (5nL) and stirred for 4
h. The product was then drowned out by the addition of water (100nL) and
col | ecteavddy1/8i8Berati on to afford desired product (4.78gPCPHEEH1/01M48R
(CDC13): 3.80 (2H, s), 7.68 (2H, d), 88.00 (2H, d); Ms: 187. 15 Method BC
N-

1- (3, 3- Dvtesw By opyl ) - 4- pi peri di nyl ] - N-net hyl - 4-fl uor osul f onyl phenyl acet am
ide NI\ S0ZF To a solution of HATU (836ng, 2.2mol),

4-f 1 uor ol f(&ﬁv@ph@rmrapﬁﬁﬂmlmdm}d]&NMhyl QImethtmnybarbonylghenylacetamlde

1- (3, 3-di phenyl propyl ) - 4- et hyl am nopi peri dine (618ng, 2 nmmol) in DWF (10
20 nL) was added DI PEA (0. 4rrL) and stirred over night. Poured onto water
and extracted. ' . Washed (brine 100n) and dried

g itle product as a pale yell ow
solid (57

, ‘ ; 06 , 2.40 (2H,
2.80-3.20 (6H, ,/()3 27(3H s),( 345(2H C@gleQZ(l ( 446nle n,
7.20 (2H, m,

01/ 87839 PCT/ D1053 80 Method BD
N-(1- (3, 3-di phs br opyl ) - 4- pi peri di nyl ] - N- et hyl - 4- met hoxycar bonyl phenyl ac
etamide 0 CO2M” Solid HATU (2 55 g; 6.7 mol) followed by DI PEA (1.22 m;

6.7 | d t t i
4- rremxilc\g?;o% ?gﬁlﬁ’{/fi&c e rgg)e ’Eoilofu?'reg by@)l? E%% L%ZI Iﬁﬁu 60;[3731?091"6*1%‘1)1?‘1 Af t er
5 m 1t e rodm BB aRE R0r solutiohdf 3-methBRRAM oRE RMhy RE aan@i'(m@tg(é %]%%@%7

mmol ) was_added and stirring continued ‘overnight "at anbi ent

m xt ur e IAAE (1Renl). pefter Hmaiontes) %eﬂwlammﬂ e(B 3(d1©heﬂy)prapgd)pepé1r§dﬁnea((zdt atee? (10
m ). The_or anlcaé{gg was, sep rat hed with water m ) and dried
over NaZ8BVaHY ﬁ&?‘%\ gﬁmg(ﬁ F\‘f‘& gﬁerg} tathﬁ?l?l?‘?té%Edeﬁlefleﬂﬁg w35 thsaind

§1 ot g AR S ABREH 1 484 851 GEQID (R R Rl Ve
4-t er t - Busshey sathbwatgt @i and dfidd dﬁ»‘@ NSO dndosviaparaied tagive @hpilp @utidtateon
10 was by Bond Elut, eluting with a stepped gradient from DCM to 5% methanol in DCM
yielding the title compound (2.47 g, 77%); MS: 485 (MH").

Method BE

a 27 (8H, m, 7.60 (2H t), 8.04 (2H, d) MB: 509. WO

4-tert-Butoxycarbonylamino-1-(3-R-phenyl-1-butanoic amide)piperidine

15 To a solution of 4-Boc-amino piperidine (2.46g, 12.3 mmol) in DMF (30 mL) was
added HATU (4.67g, 12.3 mmol) and 3-R-phenyl-1-butanoic acid(2g, 12.2 mmol) and
DIPEA (2.12 mL). Stirred over night then poured into water and extracted into ethyl acetate.
The organic extracts were dried over MgSO, and evaporated to afford the title compound as a
white solid, (4.03 g, 94%); NMR: 1.20 (6H, m), 1.38 (9H, s), 1.65 (2H, m), 2.60 (2H, m), 3.00

20 (1H,m), 3.15 (1H, q), 3.40 (1H, m), 3.80 (1H, d, broad), 4.20 (1H, m), 6.80 (1H, m), 7.18
(1H, m), 7.24 (4H, m) MS: 347, 291 (— BOC).



Nr O- [a NO 61. 15 To a solution of 4-Boc-am no piperidine (2.46g, 12.3
mmol) in DM (30 nL) was added HATU (4.67g, 12.3 mmol) and

3- R- phenweo bvgssanoi ¢ aci d(2g, 12.2 mml) and DI PEA (2. 1PCTRE01/0$033r r ed
over night then poured into water andlextracted into ethyl acetate. The
organic extracts were dried over MgSO4 and evaporated to afford the title
conpoundyRehdl githi t € SO|Id (4.03 g, 94%9; NVWVR 1.20 (6H, m, 1.38 (9H, s),
1.65 (2H —60 (2H, , 3.00 20 (1H, m, 3.15 (1H, q), 3.40 (1H, m,

3. 80 ( 1Hi-Adninb163dR,phén mbﬂihhoiﬁhmi&) erfiditie h{drochlodde (IH, m, 7.24 (4H,
m Ms: 347, 291 (- B P 1 Method BF

4-Am no-1 -(3-R ph@}fﬁﬂganm c am de) pi peridine hydrochloride NH2 N O

To a solution of afetyl| chloride (5n.) in nmethanol (20nL) was

3- .5 phenyl - |-butanoic am de)piperidine (1 g, 3mmol) and

ourY” The solvents were then evaporated to afford the

a white solid. (929ng, 100% for HOA salt); NWR 1.20
(zZH, m, 1. 41 (1H m, 1.89 (2H m, 2.80-3.20 (5H m, 3.90

(1H, d) D (1H, d), 7.10 (1H, m, 7.20 (4H, m; Ms:. 247. Method BG 10

4- Am no- - R-phenyl butyl ) pi peridine NH2 To a solution of

4-am no- 1- ( 3- R-phenyl - | - but anoi ¢ am de) pi peridine(lg, 3 nml) in THE (20n.)

was added a Swwgélﬁﬁoﬁéfédeﬁlbﬂiohﬂeq: Xk Onétharf M@&'@Bb@% g 3 he

m xture was refluxed for 5 hours he ‘'mi xture was cool ed, quenched wlth

aquedus @Gwluhbumﬁommwpmendmc (ks Beancdhand sierellitbt asraat}mupélmelsblv@ﬂis dvdeet ween

evapor atBe PEPARRGT o Aa LPEE CBRPEUHE DR WMk 295 400% CaiadC %,87%3
R (143%/1([{4!1*20@1{ giéﬁ%s(rgﬁ IR 4%1 z(ﬁfﬁ x(%z)’ﬂ 89021, 4t 960250 B, oy, 430 (112

d), 4.30 (1H, d), 7.10 (1H, m), 7.20 (4H, m); MS: 247.

Method BG

10 4-Amino-1-(3-R-phenylbutyl)piperidine

NH,
(r

4- Boc- ani.jo- |
stirred foffone
title conpgqund 32
(3H, d),

To a solution of 4-amino-1-(3-R-phenyl-1-butanoic amide)piperidine(1g, 3 mmol) in
THF (20mL) was added a solution of LiAlH, in THF (10 mL of 1.0M solution) and the
mixture was refluxed for 5 hours. The mixture was cooled, quenched with aqueous sodium
15  hydroxide, filtered and the filtrate partitioned between water and ethyl acetate. The combined
organic phase was dried, MgSO,, and evaporated to afford the title compound as a white solid.
(610 mg, 87 %); NMR: 1.20 (4H, m), 1.60 (4H, m), 1.89 (2H, m), 2.10 (2H, m), 2.43 (1H, m),
2.70 (4H, m), 7.10 (3H, m), 7.20 (2H, m); MS: 233.



WO 01/ 87839 PCT/ SE01/01053 82 Method BH 4-tert-Butoxycarbonyl am no- |
-(3-S-phenyl- | -butanoic am de)piperidine NONO O To a solution of

4- Boc- amwo 0psesi di ne (2.46g, 12.3 nmol) in DMF (30 L) REBSE@/E0ed HATU
(4.67 g, 12.3 mmol) and 3-S-phenyl -1 8dutanoic acid (2g, 12.2 mmol) and

DI PEA (2.12 nL). Stirred over night then poured into water and extracted
into et et e Dried over MgSO4 and evaporated to afford the title
conpounthaeé—a—wgltte solid, (4.17g, 99%; NWR 1.20 (6H, m, 1.38 (9H, s),
1. 65 ( 2Hi-ta”)-Butbx§Parbeiylartiino- B(P8-phdidl- Mutasoid Bmidehpipéidine 3- 40 (1H, m, 3.80
(1H, d, broad), 4.20 (IH m, 6.80 (IH, m, 7-18 (IHA M, 7.24 (4H m; 10

MS: 347, 291 (- BOCO). I\/e%hodﬁl 4-Am no- | -(3 -S-phenyl- 1 -butanoic
am de) pi peri di ne hydr osh rxﬂd \\EHZN O 6Y To a solution of acetyl
2

chloride (5nmL) in OnL) was added 4-Boc-am no-I- 15

(3- S-phe : am d®) pi peridine(lg, 3mol) and stirred for one
hour. The dol vefits were then evaporated to afford the title conpound as a
white solid_ (9¢Pny, 100% for HCL salt); NVR 1.20 (3H, d), 1.35 (2H, m,

1. 41 (1M 1.89 (2H, m, 2.80-3.20 (5H m, 3.90 (1 H d), 4.30 (1 H,
d, 7.10 m, 7.20 (4H, m; MS: 247. WO 01/87839 PCT/ SE01/01053 83
Met hod 4-Am no- | -(3-S-phenyl butyl)piperidine NH2 N To a sol ution of

4-am no-1-(3-S-phenyl -1 -butanoi c am de) pi peridine(ig, 3nmol) in
To a solution of 4-Boc-amino piperidine (2.46g, 12.3 mmol) in DMF (30 mL) was

5 added HATU (4.67 g, 12.3 mmol) and 3-S-phenyl-1-butanoic acid (2g, 12.2 mmol) and
DIPEA (2.12 mL). Stirred over night then poured into water and extracted into ethyl acetate.
Dried over MgSO, and evaporated to afford the title compound as a white solid, (4.17g, 99%);
NMR: 1.20 (6H, m), 1.38 (9H, s), 1.65 (2H, m), 2.60 (2H, m), 3.00 (1H, m), 3.15 (1H, q),
3.40 (1H, m), 3.80 (1H, d, broad), 4.20 (1H, m), 6.80 (1H, m), 7.18 (1H, m), 7.24 (4H, m);

10 MS: 347,291 (- BOC).
Method BI
4-Amino-1-(3 -S-f)henyl- 1-butanoic amide)piperidine hydrochloride

NH,
J

To a solution of acetyl chloride (5mL) in methanol (20mL) was added 4-Boc-amino-1-
15  (3-S-phenyl-1-butanoic amide)piperidine(1g, 3mmol) and stirred for one hour. The solvents
were then evaporated to afford the title compound as a white solid. (930mg, 100% for HCl
salt); NMR: 1.20 (3H, d), 1.35 (2H, m), 1. 41 (1H, m), 1.89 (2H, m), 2.80-3.20 (5H, m), 3.90
(1H, d), 4.30 (1H, d), 7.10 (1H, m), 7.20 (4H, m); MS: 247.



5 THE (20m.) was added a solution of LiAlH4 in THE (10 nL of 1.0OM soln) and
the mxture was refluxed for 5 hours. The m xture was cool ed, quenched

wi th aquevae1/88a¢ um hydroxide, filtered and the filtrateP@ESEIG1053ed

bet ween water and ethyl acetate. The8onbi ned organic phase was dried,
MySO4, and evaporated to afford the title conpound as a white solid. (680
ng, 97 %: J1 20 (4H, m, 1.60 (4H m, 1.89 (2H m, 2.10 (2H, m,
2.43 (1;@EﬁE¥§§—7O 10 (4H, m, 7.10 (3H m, 7.20 (2H m; MS: 233. Method
BK N - Phenyhisth iodigyl) - N-al lylurea hydrochloride N HN O
Acetyl c : to methanol (20 nL) at OC and the

m xture 15 stirred g1nutes before addition of a solution of

N - phenyl net hyl - N-(1-teft- Dbutyl oxycarbonyl - 4-pi peridinyl)-Nallylurea
(1.54 g, 4.17 mmoly, in jrethanol (1 nm). The resulting m xture was sti.rred
at 0C for and” at>~~room tenperature for 1 h. Evaporation afforded the
title conpound as a 'Solid (0.96 g); NVR 1.60 (br d, 2H), 1.93 (m 2H),
2.80 (m P 3.10 (m 2H), 3.79 (d, 2H), 4.21 (m 3H), 5.10 (d, 1H), 5.18
(dd, 1H), (ddt, 1H), 20 7.20 (m 5H), 9.21 (br s, 2H); Ms: 274. WO

01/ 87839 & SE01/ 01053 84 Method BL

N - Phenyl nethyl - N-(1-tert-butoxycarbonyl -4-piperidinyl)-Nallylurea NY N

Bt oxycar bong? JEOHFREPE R FeFsapeT 1 hytagoicpmidoringrigineien 3 izo n)
was gddetHbenanl.) fasy@RateolioRr df mmHl iR mnt@ A0 Sf § OR1 §AD)Unki tAGmifHiret ur e
was stirred at roomtenperature for er was added ‘and the m xture
evapor at ¥as refluy¢defod Sthiewrst The mlmmwmo(eﬁ Gaenghed®) aqudvEs dodBem (hsdro&kbe

(i 1hy Rt e sy pabinqt et et ptel pndhihy skl Tho Coxgbipgd o orgepe’ ?
ﬁL‘l (NM phaBO%hs A&, Megdod alﬁivévafaofa?erdtto %‘E’foﬂf'bﬁ%%ﬂl@%@%boéﬂﬂsl YI AT QR &)%b' di ne
mg, 97 %); NMR: 1.20 (4H, m), 1.60 (4H, m), 1.89 (2H, m), 2.10 (2H, m), 2.43 (1H, m), 2.70
10 (4H, m), 7.10 (3H, m), 7.20 (2H, m); MS: 233.
Method BK
N'-Phenylmethyl-N-(4-piperidinyl)-N-allylurea hydrochloride

Jo
C(T

Acetyl chloride (5.5 mL) was added to methanol (20 mL) at 0°C and the mixture
15 stirred for 10 minutes before addition of a solution of N'-phenylmethyl-N-(1-tert-

butyloxycarbonyl-4-piperidinyl)-N-allylurea (1.54 g, 4.17 mmol) in methanol (1 mL). The
resulting mixture was stirred at 0°C for 1 h and at room temperature for 1 h. Evaporation
afforded the title compound as a solid (0.96 g); NMR: 1.60 (br d, 2H), 1.93 (m, 2H), 2.80 (m,
2H), 3.10 (m, 2H), 3.79 (4, 2H), 4.21 (m, 3H), 5.10 (d, 1H), 5.18 (dd, 1H), 5.80 (ddt, 1H),

20 7.20 (m, 5H), 9.21 (br s, 2H); MS: 274.



Boc N ce To a solution of 1-tert-butoxycarbonyl-4-piperidone (10.0 g, 50
mml) in 1,2- dichloroethane (140 nl) was added allylamne (3.4 g, 60
mol ), aceopbusmsdd (3.0 nL) and 3A 15 nol ecul ar si eves (PROT/§k01/0Tbss
resulting mxture was stirred at roo®dtenperature for 45 mn. Sodi um
triacet oxyborohydride (16.2 g, 76 mmol) was added and stirring was

conti nu todagr, further 4 h. The reaction was quenched with water and

ext ract et twee—wi th et hyl acetate. The organic extracts were washed with

sodi um hveplidnghadthyISHl( UidrButof PRitb A4 fihdrRfhy1{-MEPOhreAnd concentrated to
afford the tﬁlb?l e ]g}é)rrpcgund as an 0|c?@((li lﬁlﬁ 5 0, ysa{w/q NVR 20 (CDC13): 1.21 (m
2H), 1.40 (s, 9H), 1H), 1.81 (d, 2H), 2.63 (m 1H), 2.80 (t,
2H), 3.29 (t, 2H), 5.10 (d, I H, 5.18 (dd, I H), 5.90 (ddt,
| H. WO 01/87839 P 85 Method BN

N- (1- Phenyl net hyl - thyI 4-f| uorophenyl acetamde r N C',~T

1- phenyl et hy| - 4- eft hyI m noplperl dine 5 di hydrochloride with

4-fluoro he/yN cetic a@ d according to the procedure used for Method AJ;
NIVR(CDC& 13and119(t 3H), 135and185(m 2H), 1.74 and 2.08
(m 2H), 3.46 3..66 , 3.55
and 4. 42 (m St“?é%%’%% %ﬂv’feﬂ%’uio cycgrbgnyled-a 1q9131pegé51e (i@tghéd BO 10
N-[15(3-Rhe ) t hyl ne ul f henyl
L1313 BB DOoAORIRUE st cleludle (Y 0L o R DanFa Lany

N- (4- pi peixinde gk ftitledbttrpbm4empérampe S 20 G0 YW pleewyd adiiand iitemixtlyet hod Al)

(14.8g, 45.8mml) and_ DI PEA (24nL 137mm92 in DM (250n) was added 15
3- chl orc?ff?‘%?i?@ﬂﬁ%ﬁ@%th(ﬁﬁﬂsgom@sum")ga9? ®; NeBRIL 39r(g H)x 5P émud), 2470 r ed

at rooMm 3H),3.79 (d, 2H), 4.0 (m, 3H), 4.21 (d, 2H), 5.10 (d, 1H), 5.18 (dd, 1H), 5.90 (ddt, 1H),
6.62 (t, 1H), 7.20 (m, SH); MS: 274 (MH" - BOC).
10 Method BM

1 -tert-Butoxycarbonyl-4-allylaminopiperidine
(:'/ NH
_N

To a solution of 1-tert-butoxycarbonyl-4-piperidone (10.0 g, 50 mmol) in 1,2-
dichloroethane (140 mL) was added allylamine (3.4 g, 60 mmol), acetic acid (3.0 mL) and 3A

Boc

15 molecular sieves (20 g). The resulting mixture was stirred at room temperature for 45 min.
Sodium triacetoxyborohydride (16.2 g, 76 mmol) was added and stirring was continued for a
further 4 h. The reaction was quenched with water and extracted twice with ethyl acetate.
The organic extracts were washed with sodium bicarbonate solution, combined, dried
(MgS0,) and concentrated to afford the title compound as an oil (11.5 g, 96%); NMR

20 (CDCl): 1.21 (m, 2H), 1.40 (s, 9H), 1.60 (br s, 1H), 1.81 (d, 2H), 2.63 (m, 1H), 2.80 (t, 2H),
3.29 (t, 2H), 4.05 (d, 2H), 5.10 (d, 1H), 5.18 (dd, 1H), 5.90 (ddt, 1H).



tenperature for 20h. The m xture was evaporated and the residue triturated

with 5%eOH EtOAc to give a solid which was collected by filtration and

washed wiwdoEs@®ec affording the title compound (16.9g, 7BCY/SENMRIFIDVEO at

373K): 1.14 (t, 3H), 1.77 (m 2H), 3534 (m 2H), 3.11 (m 2H), 3.15 (s,

3H), 3.45-3.60 (m 6H), 3.65 (t, 2H), 3.93 (s, 2H), 20 4.25 (br m 1H),

7.53 (m MéhodBNS5 (m 1H), 7.84 (d, 2H and 7.98 (d, 2H); MsS: 457. Met hod

BP 3 - (3-Tritruoronet hyl phenyl)butyral dehyde Step 1: (E)-Ethyl

3- ( 3-t ri N-(UioPlemyirhsthyle pipklididybit etimd st-Budfoplenybicethingde of tri et hyl

phophonoacetate (1.98m , 10mmol) in THE at OC was added 25 |ithium

bi s(trinmethylsilyl)am de m 1IMin THF, 12mmol) and the resulting m xture

stirred. WO 01/87839 PCT/ $E01/ 01053 86 for 10m n.

3'-Trifluag t hyl acetophbinon 1. i L, 10nmmol) was added and the resulting
(

m xture D warm to roomtenperature over |h.
The m xt eNaporat ed ¢si due partitioned between water and
et hyl acet ate, ani ¢ phase Fshed with brine, dried (MgS®4) and
evaporated. The residue was purified by Bond Elut 5 chronmatography (el uent
i sohexane t hedhis:viasgirénaredshyeteattig sphenyimehylad-Eihy timigogiperidind- t i t | ed

(5, 1y S Eplont By G bphens T biacd hicording fo e appepdire used tor Method

Et hyl 3- ( 34t K t ) I f -
5 (317 | FPLSMA KPP g 18 BBt il i 2o
acet at e (WOmDH)NAS04nid2H), B0t R, GI60EH)ABS 5 ahe 41 e, 11)97.00 #h, 1), nas.

stirred _under_an atnosphere of hydrogen for 18h. The m xture was filtered
through &8l dfH)Mgnd the filtrate evaporated to give the sub-titled

d . NWR (CDC13): 1.2 (t, 3H), 1.35 (d, 3H), 2.6 2H), 3.4
(m kg, Methof B0 5 S5 m ek Siep B (o = edm =

3- ( 3t0Tr i M-uqBeheLyyBRe hut-gipetidibdl]-M ey Mmbih R8sifon§tdhéhylacetamide
3-(3-trifluoromet hyl pheny ut anoate ep 350, b. HE
(15n ) abydrechiprdendded |t hi um al umi ni um hydride (5.2ml, 1Min THF,

5. 2mmol ) andt resulting mxture was stirred for 5mn. Ethyl acetate

(10mM ) was addedi foll owed by water (0.2m ) then 6M NaCH sol ution (0.2m)

t hen wat er m Hand~ he kesul ting m xtwu SO.Mecd at room tenperature for
5m n. bethrtiorN@igh Ol it The’filtrate was dried 20
(MgSt4) 4 d} aporated [gi ving the d conpound (1.1g); NWR (CDCL13):
1.3 (d, 3H)¥ N ‘

_

To a solution of N-(4-piperidinyl)-N-ethyl-4-methanesulfonylphenylacetamide
(Method Al) (14.8g, 45.8mmol) and DIPEA (24mL, 137mmol) in DMF (250mL) was added

15 3-chloropropiophenone (7.3g, 43.5mmol). The resulting mixture was stirred at room
temperature for 20h. The mixture was evaporated and the residue triturated with
5%MeOH/EtOAc to give a solid which was collected by filtration and washed with EtOAc
affording the title compound (16.9g, 75%); NMR (DMSO at 373K): 1.14 (t, 3H), 1.77 (m,
2H), 2.34 (m, 2H), 3.11 (m, 2H), 3.15 (s, 3H), 3.45-3.60 (m, 6H), 3.65 (t, 2H), 3.93 (s, 2H),

20 4.25 (br m, 1H), 7.53 (m, 4H), 7.65 (m, 1H), 7.84 (d, 2H) and 7.98 (d, 2H); MS: 457.
Method BP
3-(3-Trifluoromethylphenyl)butyraldehyde

Step 1. (E)-Ethyl 3-(3-trifluoromethylphenyl)-2-butenoate
To a solution of triethyl phophonoacetate (1.98ml, 10mmol) in THF at 0°C was added
25 lithium bis(trimethylsilyl)amide (12ml 1M in THF, 12mmol) and the resulting mixture stirred.



1.9 (m 2H, 3.0(m I H, 3.6 (m 2H, 7.4 (m 4H). Step 4:
3-(3-Trifluoronet hyl phenyl)butyral dehyde To a stirred sol ution of

3-(3-tri Waorgmset hyl phenyl ) butanol (Step 3) (1.1g, 5.05mMmBPCY/SEMIEEM (|
OmM ) was added Dess-Martin periodinage (2.36g, 5.56mmol) and the resulting
25 mxture stirred at roomtenperature for | Omin. The m xture was washed

three ti ik N3 24k i j i i ed
(VGSO%) g O Rl loBeronp (-4 nl, 18R] Poehd bl she Rt ).
1. 34 (d, mdtire wasarredwhalk) alloSvidg t warnh t) rooih é@pératurd biyer 1h9.Th nfigturdwhs 30
The sane sequence of reactions was used to prepare

3- ( 3- chl BYappFEsshAYhe wesidpe paidienehbriwseen waisr andogihylraspiatenihie)dsgania ghasegsie

tt | aki . i talyst in.th dugt i f
(B ot ny NEspeB s D doic) U 5 o B RPeE e entE s bl 687 030
PCT/ SE0 lé}ﬁéﬁﬁﬁgra%)ﬁ{) k16 doReheRYther £1 légf-y? én&ﬁétgisbﬁeﬁht@yéffordin the sub-titled

3-(3-chl oropheny ut anoate and ethyl 3-(3,4- dichlorophenyl)butano ate
respect i sanpounfét.Agd NBARXCRCANT A3 (¢, 3HB 23-(si Fhe Al (ar i) 16) ISyisy 1¢)] disrim,
di-(trif r.oacet id),.salt Step 1: 3-Boc-am no-|
-(3,3-di L‘ﬁ’gﬁﬁ@?’ 1?2)@’#@%1 dine To a m xture of 3-boc-am nopyrrolidine (I
g, 5.4mMuk) canghd 333-SHRbSEHRAOR [?ﬁ e (1.1 g, 5.4mol) in DCM (20nl)
and Me ) vése(added acetIlﬁ%l(::Bﬂ?égll?l[)gJl 0@1(%1) and the resulting m xture
stirred at robomtelnfier of () etlfyd3-(BhriflSomimethylfheny ) Rcbitexydpo Sy (il d¢) in

m xture stirred for 18h. The reaction m xture

5. 4nmol dd dth d

\(Nas \rﬁ;gh BYVY?%?%F@@ ﬁﬁmﬁ%@éiaéged( 1 Nd/C §140mee) and theapdiing mixtyramasgtinge
b-titl Y= 2 3- Aino- 1 .

o4 L1 e PRBAMIIL ok ey 685 S g e e

3- Boc- antilrate evapdaidd tolivh elie/dubreid doppound {193318; NStre mﬁb:gf:a-zl@)sﬂmss
dissolved in 15 trifluoroacetic acid (10mM) and the- resulting mxture was

stirred @ 3Hbad oAby 2t e 1Hdr4. 26, 2Hieh4émapid).at ed giving the title
oo bl e oo )2
{450 Ut £ Aty TR BB O )
in THF (15ml) at 0°C was added lithium aluminium hydride (5.2ml, 1M in THF, 5.2mmol)
and the resulting mixture was stirred for Smin. Ethyl acetate (10ml) was added followed by
water (0.2ml) then 6M NaOH solution (0.2ml) then water (2ml) and the resulting mixture
stirred at room temperature for Smin. before filtration through Celite®. The filtrate was dried
20 (MgSO,) and evaporated giving the sub-titled compound (1.1g); NMR (CDCL): 1.3 (d, 3H),
1.9 (m, 2H), 3.0 (m, 1H), 3.6 (m, 2H), 7.4 (m, 4H).
Step 4: 3-(3-Trifluoromethylphenyl)butyraldehyde
To a stirred solution of 3-(3-trifluoromethylphenyl)butanol (Step 3) (1.1g, 5.05mmol)
in DCM (10ml) was added Dess-Martin periodinane (2.36g, 5.56mmol) and the resulting
25  mixture stirred at room temperature for 10min. The mixture was washed three times with 2M
NaOH solution (20ml), then with brine (20ml), dried (MgSO,) and evaporated giving the title
- compound (1g, 92%); NMR (CDCL): 1.34 (d, 3H), 2.75 (m, 2H), 3.43 (m, 1H), 7.46 (m, 4H),
9.73 (s, 1H).

30 The same sequence of reactions was used to prepare 3-(3-chlorophenyl)butyraldehyde
and 3-(3,4-dichlorophenyl)butyraldehyde except that platinum (IV) oxide was used as catalyst
in the reduction of (£)-ethyl 3-(3-chlorophenyl)-2-butenoate and (£)-ethyl 3-(3,4-



lithium (3.4nml of 1.6M solution, 5. 4mmol) dropw se at room tenperature.
After stirring for 15mn. the mxture was cooled to -78C and allyl brom de
(0. 659, vanmmgispo was added dropwi se. The reacti on m xt ur BCWaB01gK1933r ed
while warm ng to roomtenperature oveé? 18h. 25 The m xture was purified by
Bond El ut chromat ography (eluent isohexane then diethyl ether) giving the

sub t | t glcé?fo%@_&yﬁsl gq@t?ﬁa{@ t& é}&lgﬁ)cgﬂ%%ﬁo(ﬁe m%%%ylégls_bé 54(% (tZH) ;

I\/S 244 dishRpophien@)Hdaridateqegpaaety) - 3- (4- pyri dyl ) propi onal dehyde
3-(4-Chl orophenyl ) -3- (4-pyridyl)prop-l-ene (Step 1) (0.54g, 2.2mmvl) was
dissolved 30 in MeOH (30nmL) and the solution cooled to -78C. Ozone was

bubbl ed éErﬁuggginti | a blue colour persisted (20mn.). The m xture was
pur ged n and di met hyI sul ph| de WO 01/87839 PCT/ SE01/01053 88
(0. 33s1) 3vasiRdders.-gi By i a4 L warning to room

t enperat ure gsed directly in the

next reaS@ n. 3-Bheammm1&a@pimyhﬁ-opyl\)pynebdmeons was used to prepare
3-(4-chl orophgnyl ).-3-(2- pyri dyl ) pr.opi gnal dehyde. Method BS 3-(1, 3-B

enzodi oxol P Prx R A - gP%BF’é‘FPJJYEF@HQ’éé (b, Srgmol) E?d 8&rt - But yl

3,4 ot g Ranoupe R CAET 9yl DR e R g ampiym et

heat ed wadidh (G 1int)rand thd sy Arigtuld Mrebdnetdond feﬁfp@ﬁ'ﬂﬂr@%ﬂlh teydhmput yl acet al
(3.83ml,  16mmol) was added dropw se. The resulting mxture was stirred at

80C ¥or tZWC@tﬁéYb%@b'ldéée {p4meedhvesadded ardithe: rmxglee ﬁ;}mdﬁoelglasThvaSanf t hOI
T
by Bong ERIPeCR oS PaERT T e or D, BREL A eaniSa s R e g FAT  he

sub- titlaﬁnﬁaﬁgqymg) asg:ag3olid (0.48g). Step 2: tert-Butyl
3-(1, 3- benzodi oxol - 5- yl ) - 3-phenyl propi onate To a -78C sol uti on of

(E) - t er t Stspy|3-4mfrio- B-(héfthphhnulmbpﬁ}wﬁ))bdmpdnﬁnﬁhaoé&ttmmcﬂi)) sal( 2. 4mm| ) in
THE (5m ) was dded 8M salutiaon, 3.

dr opwi se and %% 8‘??%{3 ‘%fP’E%‘?‘iY %toél%yﬂ YFTé’E‘d’é‘F (Steg {%ilg)z‘ﬁas Wf’bﬁed fB5nl) was
add a r The
T 1 R e R T sl e b e
concent r thee dvapocht¢dgvingsheltide pmmpcﬁunelctzt%g) Bond El ut chronmat ography (el uent
i so- hexane then DCM giving the sub-titled conpound as an oil

Method BR
3-(4-Chlorophenyl)-3-(4-pyridyl)propionaldehyde

20  Step 1: 3-(4-Chlorophenyl)-3-(4-pyridyl)prop-1-ene
- To a solution of 4-(4-chlorobenzyl)pyridine (1g, 4.9mmol) in THF was added n-butyl
lithium (3.4ml of 1.6M solution, 5.4mmol) dropwise at room temperature. After stirring for
15min. the mixture was cooled to —~78°C and allyl bromide (0.65g, 5.4mmol) was added
dropwise. The reaction mixture was stirred while warming to room temperature over 18h.
25  The mixture was purified by Bond Elut chromatography (eluent isohexane then diethyl ether)
giving the sub-titled compound as an oil (0.54g); NMR (CDCL): 2.8 (t, 2H), 4.0 (t, 1H), 5.0
(m, 2H), 5.7 (m, 1H), 7.1 (m, 4H), 7.3 (m, 2H) and 8.5 (m, 2H); MS: 244,
Step 2: 3-(4-Chlorophenyl)-3-(4-pyridyl)propionaldehyde
3-(4-Chloropheny1)-3-(4-pyridyl)prop-1-ene (Step 1) (0.54g, 2.2mmol) was dissolved
30 in MeOH (30ml) and the solution cooled to —78°C. Ozone was bubbled through until a blue
colour persisted (20min.). The mixture was purged with oxygen and dimethyl sulphide



(0.51 g). Step 3: 3-(1, 3-Benzodi oxol -5-yl)-3-phenyl propi onal dehyde 25 To a
-78C solution of tert-butyl 3-(1, 3-benzodi oxol -5-yl)-3-phenyl propi onate
(Step 2wQw/gBanol) in DCM (5m ) was added dii sobutyl al urR€SBOVI9Sr | de
(3m. 1M solution, 3nmmol) dropwi se a8 the resulting m xture stirred at
-78C for 90mn. MeOH (3m) was added slowy and the m xture warnmed to room

i 9 . 5n. dded, th
by ot ] Samiryel wfadi FheRitik S iRdd P IR wie MR AR R aaE theg
evapor ateda %ta@édOHddghé b@d&S}d@cgﬁyéaq&e@ll kAR seaefi6gl | mrediately in the

next reactlon WO 01/87839 PCT/ SE01/ 01053 89 The sane sequence of three
reactions was used to prepare 3-(4- chlorophenyl) 3- phenylpropionaldehyde,

3-(3,4-dichlo henyl ) - 3- ph | pro |onaldeh 3-(

met hoxyphenyl ;['8% w%%pﬁq%m%ﬁapwﬁwewas use to prepare 3 -(4-chloropheny!)-3-(2-
3-(3-¢hl 3 a§ dhanyl propi onal dehyde, 3-

(4- met hy? henyl ) - 1 - ?1 Ragpropi onal dehyde and 3-(4-trifluoronethyl phenyl)-3
5 phenyl pr opi onal dehyde EXAMPLE 34 The ability of compounds to inhibit the
bi ndi ng of RANTES was assessed by an in vitro radioligand binding assay.
Merbr aneMeBeEBR, epared from Chinese hanster ovary cells 10 which
expressegl iB | §1 ceptor. These nenbranes were
incubate ATV 3 tillation proximty beads and
vari ous Q emE} aﬂ-Bﬂ@] gf 1 3t$&z6&6ﬂ9 rOperofiftel Nvention in 96-wel |

pl at es. anount of |oé|nated RANquﬂggund to the receptor was

det efGri ned byA§élulﬁlpnIorfét‘ﬁ-mﬂrylmndlpngcm@unpe@dt(ﬁ) ang, c4mme]9 inolwene bt eds f or

oa! nat el I8 HARES AL O T S GRSy Gred i PR AGtHAd BY f or mul o

(1) have;@hmb§ofseliddess NPM&” The WduitrSMREe 335 Hige Al éobé ¥°‘Oj Jﬁ%% '

i nhibit the binding of | a was assessed by an in vitro
bi ndi ng m@saiympmtﬁu alfbs migtues wadeM&mtﬁmdMemm(Nagmam cells 20
whi ch ex ess%g e reconbi nant . human CCR5 receptor. These nmenbranes were

i ncubat e PW{ he g %Wﬁ%wbﬁ%hﬁ Bopd Elgfcﬂihﬁ?maqoa{qpbﬁ (ghpentiserheransathes and

varlgjs f e invention in 96-wel |

pl at es. ) 1E1gttﬁe0 d 50%@8%%?%@0@ 4§%? t he receptor was

det er m nS‘dE ytacBmleL(a;a benz@mmbwgl) Eptmpelprépiomute ur ves were obtai ned for
To a~78°C solution of (E)-tert-butyl 3-(1,3-benzodioxol-5-yl)propenonate (Step 1)

(2.4mmol) in THF (5ml) was added phenyl lithium (2ml of 1.8M solution, 3.6mmol)
dropwise and the resulting mixture stirred at —78°C for 2h. Water (5ml) was added and the
20  mixture allowed to warm to room temperature over 18h. The mixture was extracted with
ethyl acetate, the organic phase was concentrated and the residue purified by Bond Elut
chromatography (eluent iso-hexane then DCM) giving the sub-titled compound as an oil
(0.51g).
Step 3: 3-(1,3-Benzodioxol-5-yl)-3-phenylpropionaldehyde
25 To a —~78°C solution of tert-butyl 3-(1,3-benzodioxol-5-y1)-3-phenylpropionate (Step
2) (1.36mmol) in DCM (Sml) was added diisobutylaluminium hydride (3ml 1M solution,
3mmol) dropwise and the resulting mixture stirred at ~78°C for 90min. MeOH (3ml) was
added slowly and the mixture warmed to room temperature. Citric acid solution (10%
aqueous, Sml) was added, the mixture stirred for 10min. then filtered. The filtrate was dried

30  and evaporated yielding the title compound which was used immediately in the next reaction.



conpounds and the concentration of conpound whi ch displaced 50% of bound

Il odi nated 25 MP-la was cal culated (1 C50). Preferred conpounds of fornula
(1) have vam01/€88 of | ess than 50M WD 01/ 87839 PCT/ SEOL/ BADSB01/@053SCHEDULE
|l CNONMN--,"CH2 NCH2 N+ CH2 0O iNS8WN CH O YO 2 Nsl-~CH2 cr N, -~CH2 OH
CN/OI NO SN,--"C2CH2 CH2 FCNOIN CHR2 CH2CH2 5N CH2 NCH2 0

\ CGH2 WO 01/ %s%nﬁqu@?&yo?ﬁggg’reaa%on%as iu%d%o prepare 3-(4-chlorophenyl)-3-

phenylpropionaldehyde, 3-(3,4-dichlorophenyl)-3-phenylpropionaldehyde, 3-(4-
methoxyphenyl)-3-phenylpropionaldehyde, 3-(3-chlorophenyl)-3-phenylpropionaldehyde, 3-
(4-methylphenyl)-3-phenylpropionaldehyde and 3-(4-trifluoromethylphenyl)-3-

5  phenylpropionaldehyde. )

EXAMPLE 34
The ability of compounds to inhibit the binding of RANTES was assessed by an in
vitro radioligand binding assay. Membranes were prepared from Chinese hamster ovary cells
10 which expressed the recombinant human CCRS5 receptor. These membranes were incubated
with 0.1nM iodinated RANTES, scintillation proximity beads and various concentrations of
the compounds of the invention in 96-well plates. The amount of iodinated RANTES bound
to the receptor was determined by scintillation counting. Competition curves were obtained
for compounds and the concentration of compound which displaced 50% of bound iodinated
15 RANTES was calculated (ICs). Preferred compounds of formula (I) have an IC;, of less than
50uM.
EXAMPLE 35
The ability of compounds to inhibit the binding of MIP-1o. was assessed by an in vitro
radioligand binding assay. Membranes Were prepared from Chinese hamster ovary cells
20  which expressed the recombinant human CCRS5 receptor. These membranes were incubated
with 0.1nM iodinated MIP-1a. , scintillation proximity beads and various concentrations of
the compounds of the invention in 96-well plates. The amount of iodinated MIP-1a bound to
the receptor was determined by scintillation counting. Competition curves were obtained for
compounds and the concentration of compound which displaced 50% of bound iodinated

25  MIP-1a was calculated (IC,;). Preferred compounds of formula (I) have an IC,, of less than
S0uM.
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Rl -1 e NH2Z N~~NHd 12 de RRNORL N~R3 NORANH12R3 XR3 R2N

zZz R~ Conditions R\N O a) Boc20 3 b) Hydrogenation (H2/Pd/C) N R c¢)

Al kyl halwae1/818ase R2 d) Am de formation (carboxylic aci dP@EE@aUM3i ng

reagent) e) Reductive am nation (al déyde and Na(AcO3BH) g f) TFA or

HCl / MeOH g) LiAIH4, reflux R~ \N NR3, R2 WO 01/87839 PCT/ SE01/01053 96
abRL1 RNO\NORANO

|:NH\/CH2 /@v Ov
T o
O, O, A
o e e
@9



45 NWN'R45 N 111~ NRNL I | HRA6 H HHe ddR~RNOR-NO NO

N-NR45 N-N~RW5o | | | 14s NNor HHor HR R2 R46 N
N'R NN HW@61/8B390r R2 H-"Na ORA5 NNR2 46 N O _
R3 NRs NR3, Hi R2 Conditions a) amfsisocyanate R,
chloride Na aN c¢) phosgene or carbonyl diim dazole f

ORNO R~ 45 N
PCT/RERINNS3N "k H

f d
g R b) a carbanoyl

SCHEME 1
Ph/\l\o\ a Ph/\r\O\ b H\[\O\
E— —_—
NH, < NHBoc NHBoc
]! core
N
NHBoc

N
R R1\N
Conditions 0
a) Boc,0O N /“\R3

b) Hydrogenation (H,/Pd/C)

c) Alkyl halide, base

d) Amide formation (carboxylic acid and coupling reagent)
e) Reductive amination (aldehyde and Na(AcO),BH)

f) TFA or HCl/MeOH
g) LiAIH,, reflux 1



n Ra (L = leaving group, eg chloro or NR2 ~" imdazolyl) d) alkyl

hal i de, base OR3 e) a primary or secondary amne R f) LiA H4, heat Q)

Am de forwebi/gns3h) Reductive am nation WO 01/ 87839 PCT/ SERAT/SR@FR05397
SCHEME 3 0 11 (PhOz P\N3 O R45i CO2KH [ RA5N LR45N3] O R~ Curtius
reaction aNH 12. R R\INO NNH 12 R45 0O ARIG6R~C N~RN145NO
Rds NH N N'12 12 145 isocyanate Rl

Rt N SCHEME 2

R\
|
R~ 1 N O
R
N 0 N 0 CL M re
J\ R® 45 N~ N7
N~ N~ R I
k]l | 46 l?l r?l oo H H
or R R R° R\
R1\ N @)
N a A re
/U\ R N N~
L, R
o R H
R\,
o
R45
N
RZ R46
R1\ R1 ' 1
_— orh
N R3 /\ 3* /\ *
H N R N" R
R2
Conditions
a) an isocyanate R1\ J R
b) a carbamoyl chioride N N
c) phosgene or carbonyldiimidazole o f
(L = leaving group, eg chloro or N R T N R
imidazolyl) )\
d) alkyl halide, base o~ R k 2
e) a primary or secondary amine R
f) LiAlH,, heat
g) Amide formation

h) Reductive amination



\ NO,H R2 145 WD 01/87839 PCT/ SE01/ 01053 98 SCHEME 4 PhaN, a HN R2 ~
N~Rz XR3 XR3 bd OC RL ANR2 RI11 NN2 XR3 NCR XR e NR N R RIN
X 3 . NWOB/8EEB Conditions a) Hydrogenation (Pd/C) b) pai/deorfwsssati on

(R1OCO2H, coupling agent) «c¢) Alkyl HWalide, base d) Reductive am nation
(al dehyde and Na(AcO) 3BH)
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e) Li AlH4, heat WO 01/87839 PCT/ SEO1/01053 99 SCHEME 5 RAN a RAN R'" NHBoc
NH [as above] UN"R3 UNDR -"NN~ R2 NHJ[as above] aN 2 NH R 3* R3.
OCd HN\WDomMB39~1. RL. NO Oe 3 ,~R [as above] RN N 2PRI/SBO111053
Conditions R R2 a) LiAlH4, heat b) R8ductive am nation (RCHO, Na(AcO) 3BH)
c) alkylation or reductive am nation or am de formation followed by -
reduction d) 6MHC, reflux e) redugtigmai nati on (NH2R2, Na(AcO) 3BH WO
01/ 87839 PCT/ SEOL/ 01053 100 SCHEME b a RNOOHRI-NO®R 4c

/\
a HN
____ﬁ.. 2
_R
\
XR®

Conditions

a) Hydrogenation (Pd/C)

b) Amide formation (R'°CO,H, coupling agent)

c) Alkyl halide, base

d) Reductive amination (aldehyde and Na(AcO),BH)

e) LiIAIH,, heat



XR3 / RNN 2R HNdReR NHBoc NaNH2 NHBoc d Conditions a) L1AI H4
RAN b) Tosyl Chloride or nmethane sulfonyl chloride ¢c) RZNHXR3 ~XR3 d)
reduct i veavani/smse on (NH2R2) followed by N reaction with RBKEE(whese X is a
| eavi ng group). R2 eg amide formatiof9or reaction with R3SQ2CI e) TFA or
MeOH HCI WD 01/87839 PCT/ SEOCL/ 01053 101 SCHEME 7 RN a RAN2 R2 NN H

S(D2C1 RN c¢c R2 Conditions b 35 N Cl2 R"I, N-,SO2 b) R35R36NH 1
36 N~-R2 C) R25502C R | R25, - SO02 ﬁﬁm\/ﬁp@
R! a R ' R
-_ﬁ. 3
R
NHBoc TH [as above] T/
R! 1 R!
—_— ——— 9
[as above] R
NH, NH N

R” R
O c '8 d
OF = O8O
@) @)

3
1 AR [as above] H
R "2

Conditions R
a) LiAIH,, heat

b) Reductive amination (RCHO, Na(AcO)3BH)

c) alkylation

or reductive amination

or amide formation followed by reduction

d) 6M HCI, reflux

e) reductive amination (NH,R?, Na(AcO),BH



R . Na\RL N NCHCI-heterocycle in presence of acid Heterocycle XR3 or

base N XR3 Cl-Heterocycle caninclude: H CIN C \ 0C SI1 \ C \ DI N
N N C NWOWRBB3Y 87839 PCT/ SEOL/ 01053 102 SCHEME 8 O HNPET/SE01M1€53- ~ Ar N
NCRRe XR3 N~ XRd\ Are OH Ar' OHONa Re Ar' J-"~ NN~ R2 XR3 N X3 e f

8 9
SCHEME 6

b
. R1—N<:>:O 2. RLND‘QH —_— RLNO‘OSOZR

H .
N d R ¢ RrU
—_ N - N
NHBoc
NHBoc NH2

Conditions 1

a) LiAIH, R\N
b) Tosyl Chloride or methane sulfonyl chloride O\ 5
_XR

c) R2BNHXR3
d) reductive amination (NH,R?) followed by

reaction with R3XL (where X is a leaving group) R
€g amide formation or reaction with R3SO,Cl

e) TFA or MeOH/HCI



Are RIl NIIR Ar', v NI
hal i de, base b) Ar'
Aryl 1ithWam/smedtion

NN~ Re Ar
C(=0 CH3, CH2O Acetic acid c) Aryl

Re N XR3 XR3 Conditions' a) Al kyl

magnesi um hal i de or

d) Reduction (NaBH4) e) Reduction PERSRA/ODYS3F) (i)
Activation of OH (MeSQ2Cl),

(ii) Dispacenent with RSRONH WO 01/ 87839

PCT/ SEOL/ 01053 103 SCHEME 9 0 NHBoc Rl~ N R2 RL*
RI3 NHNH2 RNa RL;' v 'NNR R X&3pget V 13

)
R! a R~
_R? N/R2

NNR2 XR3 N XR a.b

N
l so Cl
C
2
_R
s | Conditions \
,  b)RIR®NH %
N/R ¢) R%S0,Cl R
|
25,50

presence of acid
or base

Cl-Heterocycle can include:

R
S8 -
> N
N/H Cl-heterocycle in
_Heterocycle

|
XR®

42 0 Q0



R\N R14 R1** Na R2 N XR3 Conditions a) Reductive am nation (R13NH2,
Na(OAc)3BH) b) TFA or HCI/MeCH c) Amide formation (carboxylic acid,

coupl i ng ve@ensg78e¥ aci d chloride) WO 01/87839 PCT/ SEOL/ 010BGT/SE@H1G3HENVE 10
ROI R$~N,,,,,\NN-R2 13 HHNa l102Fe'- N""\N N' 3 N~NR2 3 b ¢ XR R20
R20 OR14 ONCH ON&RZ1 F~ 3~-N'""NNRL 'R2 NRZ NR2 N XIR XR3 XR3
Conditions: 5 a) Al kyl halide, baseSCHEME 8

HN aorb 1/“\/‘\
R2 ——- Ar N
-~
: N _R?
' N

|
XR® _

XR? ,
XR
e f
Ar2 RB\N/ Rg
1 /K/\ /k/\
Ar I\D\ . A N

N~ R > R

|3
|

XR XR3

Conditions’

a) Alkyl haiide, base

b) Ar'C(=0)CH,, CH,0, Acetic acid

¢) Aryt magnesium halide or Aryl fithium addition

d) Reduction (NaBH,)

e) Reduction (H,/Pd/C)

f) (i) Activation of OH (MeSQ,Cl), (ii) Displacement with R8R®NH



b) Am de formation (R14CO2H, coupling agent or R14COCl) c¢) an isocyanate
d) a carbanoyl chloride WO 01/87839 PCT/SEOL/ 01053 105 SCHEME 11 R\N a RN
O S2F Nao8®B29 N2 R Conditions b a) Amide formation (BEF/BBoyl1dss aci d
and coupling agent) b) Sul fonam de 1@ mati on (R35R36NH2) 00 R O S\NR35 N
R36 N R2 5 SCHEME 12 O Ar2 OAre~'~/~-Na Arl,~ b, ¢ N- NR2 R | N Boc
| Boc Ar2 Ar2 Are~~N 1~ Ar N NR2 grigms N

)J\/\ NHBoc
R’ N -
R2 R N
-~
) R
XR® N
XR®
b
R13 a
NH
R" N "
R
P 2
N _R
4 N
XR

Conditions

a) Reductive amination (R'3NH,, Na(OAc),BH)

b) TFA or HCI/MeOH

¢) Amide formation (carboxylic acid, coupling agent or acid chloride)



XR3 Conditions a) Ar2Li b) TFA or HCI/MeOH c) Am de reduction (e.g.
L1AIH4) d) Piperidine, Na(QAc)3BH WD 01/87839 PCT/ SEOL/ 01053 106 SCHEME
13 a b AWQ01/898802H Ar~~CQ2t Bu Arl)-,~CO2tBu c¢ Ar _ Ar2 PET/BEN1/4163 Ar" v
"OH gd A2e Ar2 Are NNRZ Are B¢ XR3 Conditions a) Ester fornmation
(Me2NCH(OxBu)2) b) Aryl lithiumaddition c) Ester reduction (Li AlH4) d)
Brom de formation (PPh3, CBr4) e) Ropenmgeiipe, base f) Ester reduction
(DIBAL-H) g) Piperidine, Na(OAc)3BH SCHEVE 14 Ar2 a Ar2 b Ar2 Ar' /| Ar
Ari -\ O c

RQ
|
RB/N\/\,\O\
/ ITJ,R2
| | H XR
|
HN a
CL e — RO
Y, K
XR "
b c j R \d
R2° R’

O R14 |

G DG

13/N\/\ O\ R \/\N R19/N\/\N
R R
N N
| 3
XR

I
R

Conditic;ns:

5 ‘ a) Alkyl halide, base
b) Amide formation (R"CO,H, coupling agent or R“COCI)
¢) an isocyanate

d) a carbamoyl chloride



Conditions a) nBuLi, ally) brom de Ar2 b) ozonolysis; Me2S Aril v "N c)
Piperidine, Na(OAc)3BH2 NR 3 5 XR WO 01/87839 PCT/ SEOL/ 01053 107
CLAI M5 WwoA/gsapound of formula (I): 4 R RMR2 N/ (IPCT/REONIOR 3 3 R
5 wherein: R is Cl1_6 alkyl , C3.7 cy&l oal kyl, C3_8 al kenyl or C3_8

al kynyl, each optionally substituted wth one or nore of. hal o, hydroxy,
cyano, nitro, C3_7 cycloal kyl, NRSR&c-HENg:R10, NR13C(O) R14, C(O NR17R18,
NR19C( O) NR20R21, S(O).R22, O 6 al koxy trtself optionally substituted by
het er ocyclyl or C(O NR23R24) “het erocycl yl', heterocyclyloxy, aryl, 10
aryl oxy, he1t eroaryl or heteroaryl oxy; R2 |s hydrogen, Cl_8 al kyl, C3_8

al kenyl , d3~8 nyl, C3_7 cycl oal kyg! het eroaryl,  het q_cycl yl,
aryI(Cl_4)aIk |, h teroaryI(Cl a) al kyI%N he $5 R3 is
Cl_8 al kyl, kenyl, NR4AER46> C2_8 al kynyl, kyI C3 7
cycl oal kenyl , yl "Nhet eroaryl, heterocy SR ] I,

het er oaryl (Cl4) al kyl ler heterocyclyl (C1_ 15 4)alkyl; R46 i's Cl 8 al kyl,
C3.8 al kenyl, C3.8 aRkynyI , C3_7 cycloal kyl, ar RF, het er oar yl ,

8

Conditions b
a) Amide formation (carboxylic acid and coupling agent)
b) Sulfonamide formation (R¥R3¥NH.)

1 C)\\ //O
3
: | 36
R
N
P
R
5 SCHEME 12
O Ar2 O
Ar N ] a A N b, c
N/R /RZ
|
]
Boc Boc
Ar® Ar?
1)\/\ c J\/\
Ar r\O\ 2 A \
N N/R2
" >I<R3
Conditions
a) AraLj
b) TFA or HClI/MeOH

¢) Amide reduction (e.g. LiAIH,)
d) Piperidine, Na(OAc);BH



het erocycl yl, aryl (Cl4)al kyl, heteroaryl (Cl1_4)al kyl or

het erocycl yl (C1l-4)al kyl; wherein the groups of R2, R3 and R46, and the

het erocyov@b1/8m8y|l and heteroaryl noieties of R, are inBepsnadanoisy
optionally substituted by one or nor&éof hal o, cyano, nitro, 20 hydroxy,
S(O g R25, OC(O NR26R27, NR28R29, NR30C(O) R31, NR32C(O) NR33R34,

S(O) 2NR35R36, NR37S( 0O 2R38, C(O NRI3SBHFMIE(D) RAL, CO2R42, NRA3CO2R44, Cl1_6
al kyl, 03.10 cycloal kyl, Cl_6 hal oalkyl,”CI 6 al koxy, Cl 6 hal oal koxy,
phenyl , phenyl (Cl.)al kyl, _ phenoxy, phenylthio, phenyl (Cl.)aljkoxy,

het eroaryl , heteroar I(Clﬁ) al kyl, hetero y or theteroaryl](CL.)al koxy;
wher ei-n %gny/oky@jl‘}(medi—ar?ry fmmé%@%heﬁy{—md het r yCO,tBu
nmoi eti es“are optionally substituted with hal o, hydroxy, mMiro, ~S(OkG.I
al kyl, S(O 2NH2, cyano, Cl.. alkyl, d-4 al koxy, C(ONH2, C(O|NH(C1-4
al kyl), CO2H, CO2(Cl-1 alkyl), NHC(O (Cl-4 al kyl), NHS(O 2(Cl-4 al kyl),
C(O(C1-4 alkyl), CF3 or OCF3; the C3_7 cycloal kyl, yaryl, hetjeroaryl and
het er ocycl yl noieties of WO 01/87839 PCT/ SEOL/ 01053 "~ 108 R, and R3
bei ng additionally optionally substituted w&h ClL_6 al kyl, Cpf al kenyl,
C2-6 alkynyl or Cl1_6 al koxy(Cl_6)alkyl; R4, R5, R6 and R ar¢,
i ndependently, hydrogen, Cl1_6 al kyl {opth | y~substit ut ed _
cyano, hydroxy, Cl14 al koxy, OCF3, NH2, /'NH( Cl4 al k), N ctf “a kyl )2,015I
NHC(O) (Cl-4 al kyl), N(Cl-4 alkyl)C(O(Cl-4 alkyl), NHS(O 2(Cl-4 al kyl),
N(Cl-4 alkyl)S(O 2(C14 al kyl), CQOz(Cl4 al Kyl), C(O NH(C14 al kyl),
C(ON(C1-4 alkyl)2, C(ONH1 CX2H, S(@2¢Cl14 al kyl), S(QZNde- al kyl),
S(O 2N(C14 al kyl)2, heterocyclyl or C(Of(heterocyclyl)}, S(ORNH2,
S(O) 2NH(C1-4 al kyl), C(O N(C14\' al kyl)2i C(O) (Cl-4 al kyl), C2K, COz(Cl4
al kyl) or (O (heterocyclyl); \qor t o~ R4, 10 R5, &6 and R ¥an join to
form together with the riAg to icN'they are atfached, a bjcyclic ring
system or two of R4, R5, R6 and R qan foprm endocycl i gr'bon t hggreby
resulting in an unsaturated ring syst T AN O, S(O21 ((OCO, a
direct bond or C(OC(ONR47; k, m n, p and q are, independently, 0, 1 or
2; 15 R25, R26, R27, R28, R29, R3D, R31, R3XR'R33, R34, R35, R36, R37, R38,
R39, R40, R41, R42, R43 and e are, independently, Cl1 8 alkyl, C3_8 al kenyl,
C3_8 al kynyl, C3_7 cycl oal ky, %%AS, het eroaryl or heterocyclyl each or
tar'fo

which is optionally substitu hal .0 an iLr hydr oxy, Cl-4
al kyl , 14 al koxy?/ SCHS, s@) , %F%Sj‘&%zwthlﬁgﬁe, K|( CH3§/21
) Aryl lithium addition
c) Ester reduction (LiAlH,)
d) Bromide formation (PPh,, CBr,)
e) Piperidine, base
f) Ester reduction (DIBAL-H)
g) Piperidine, Na(OAc),BH

SCHEME 14

Ar2

2 2
) ° /AFK/\ i ¥
Ar' A N Ar1/K/§ 0

C
Conditions AP J
a) nBuli, allyl bromide r

b) ozonolysis; Me,S 1 )\/\
¢) Piperidine, Na(OAc),BH Ar N
. N,R2



NHC( O) NH2, C( O NH21 NHC( O CH31 S( O 2N(CH3) 21 S( O 2NHCH3, CF31 CHF21 CH2F,
20 CH2CF3 or OCF3; and R26, R27, R28, R29, R30, R31, R32, R33, R34, R35,
R36, R37,wk8D878B0, R4', R42, R4A3 and R44 may additi onal | pCO8EMydBgen; RS,
R9, R10, R13, R14, R7, R8, R9, R2M7 R21, R23, R24, R45 and R47 are,

i ndependently, hydrogen, al kyl {optionally substituted by hal o, hydroxy,

Cl 6 al koxy, Cl1_6 hal oal koxy, heter@z%ﬁ Mé or phenyl (itself optionally
substituted by hal o, hydroxy, cyano, | kyl 25 or O -4 al koxy)},

phenyl (itself optionally substituted by halo, hydroxy, nitro, S(OKkC -4

al kyl , S(O)2NH2 cyan, Cl-4 al kyl, Cl-4 al koxy, C(O NH21 C(O NH(C1-4

al kyl), EoH, cwe@ldaf@myha)(l) NHC(O) (Cl-4 al kyl), NHS(O) 2(Cl-4 al kyl),
C('O)(Cl.4 al kyI) CF3 or OCF3) orgheteroaryl (itself optionally
substituted by hal o, hydroxy, Ju S(OkC1_4 alkyl, S(O2NH2, cyano,
Cl-4 al kyl, Ci1-4 al koxy, C(O @ NH(R24 al kyI) C2H, 30 CO (C14

al kyl), NHC(O (Cl-4 al kyl), O 2( al kyl), (&)}(C14 al kyl), CF3 or
OCF3); WD 01/87839 PCT/ SECL/ 01 % Oés al kyl {opti onal Iy substituted
by hal o, hydroxy, Cl1_6 al koxy, RT dnal odl’koxy, heterocyclyl or phenyl
(itself optionally substituted by~hal o, hydroxy, cyano, Cl-4 alkyl or Cl-4
al koxy)}, phepy. % reihl tself optionally substituted by halo, hydroxy, cyano, Cl
al kyl” or Cl-4 "al kokxy) or heteroaryl (itself optionally substituted by hal o,
hydroxy, 5 ®/dpC, , &kyH, tloal allck®\o) iC, | &a2h@bti tsubdipnles: RS
and R9, R13 and R‘lgl kg!' 7@a% R 8 kylg%é &%& R21, tsgélltl%ﬁ){':llnd Rzg, 6 and R27,
R28 and R29, VRHDOmMEr RSIE of ko, kiyefexei eyaee, 1RES, G5 cszsbalmBMaR& ®RR35 and

Form a ring A CLOBR- 2Ny N & BERR S sTBRe JehE S prdally °

nitrogen at 0@hbétﬁuﬁélﬁ%@mfe%cy@%yo%(d)ﬁlﬁisz@‘)eﬁé’cbf&yaﬂt ﬁét%)éfélyfax rdi’HFS havi ng

aring -N(H- noiety, that - 1oi ety ‘ay be opfionally substituted by
Cl - 40al kyl (iargeky, mpirowhmhet%w;lbxy,ut ed by hydroxy), C(O) (Cl-4 alkyl),

n 1 ogen andror ST e ) Dol Bt SomeBukh oadeetivie
15 C
o whor o posiBIEe Mﬁ‘ﬁﬁygﬁkﬂ%?&%%%ﬁ“@hé%‘ﬁ.{%“%9%%@ PPl

t hereof or aRdkCqf slkyhe€, eatkenyl, NR*R*, C, , alkynyl, C,, cycloalkyl, C,_, cycloalkenyl,

aryl, heteroaryl, heterocyclyl, aryl(C,_,)alkyl, heteroaryl(C, ,)alkyl or heterocyclyl(C,.
15 salkyl;
R* is C, alkyl, C,; alkenyl, C, 4 alkynyl, C,, cycloalkyl, aryl, heteroaryl,
heterocyclyl, aryl(C,_,)alkyl, heteroaryl(C,_,)alkyl or heterocyclyl(C,_,)alkyl;
wherein the groups of R?, R® and R*, and the heterocyclyl, aryl and heteroaryl moieties
of R!, are independently optionally substituted by one or more of halo, cyano, nitro,
20 hydroxy, S(0),R*, OC(O)NR*R”, NR*R”, NR*C(O)R*, NR”C(O)NR”R“,
S(0),NR*R*, NR¥S(0),R*, C(O)NR¥R¥, C(O)R*, CO,R*, NR®*CO,R¥, C,, alkyl,
Cy.0 cycloalkyl, C, 4 haloalkyl, C, ¢ alkoxy, C, ; haloalkoxy, phenyl, phenyl(C, ,)alkyl,
phenoxy, phenylthio, phenyl(C, ,)alkoxy, heteroaryl, heteroaryl(C,_)alkyl,
heteroaryloxy or heteroaryl(C, ,)alkoxy; wherein any of the immediately foregoing
25 phenyl and heteroaryl moieties are optionally substituted with halo, hydroxy, nitro,
S(0),C, alkyl, S(O),NH,, cyano, C,, alkyl, C,, alkoxy, C(O)NH,, C(O)NH(C,_,
alkyl), CO,H, CO,(C,, alkyl), NHC(O)(C,, alkyl), NHS(0),(C, alkyl), C(O)(C,,
alkyl), CF; or OCF;; the C,, cycloalkyl, aryl, heteroaryl and heterocyclyl moieties of



2. A conpound as clainmed in claiml wherein heteroaryl is pyrrolyl,

i m dazolyl, 20 pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxazolyl,

i soxazol WO ot/gisazol yl , isothiazolyl, pyridinyl, pyrimdi PgI/SE@ynessi nyl ,
pyridazinyl, thienyl, furyl, quinoli®l , isoquinolinyl,

di hydr oi soqui nol i nyl, indolyl, benzimdazolyl, benzo[ b] furyl,

benzo[ b] t hi engl, R eﬂatpﬁ %'eﬁhglaﬂ&ﬂtmnélﬁﬂ@ﬁdnall?%@d%hﬁﬁé& wither ﬁg’lﬁe ﬁyﬂ%ﬂ' €, 20

3. A conmpouind as clainmed in claim1 or wherein aryl
conpound as cﬂlkb’méld)rlqiselll@wfﬂls)am}’br 3 wher ein heter oCyC| yI i s piperidinyl,

hol i nyl h | A d
e olai med | ey ) e ool iheac, KE ke lontitmany pbsipiea By

hyd WO Q468343 red |

Ly o0en. VO BRARAS BN SEEY AT TOC N baTRRYRe SHRRSES 1 ¢l ol

3, 455  0r 6 Nhﬁ?(él)(rclnuﬁﬂyﬁ N(@ar all&?ﬂ)lG(OJ(C §a&y1)ANHS('®B(ﬁ\Q aﬂ@l)CMCHPd in
claim1, 2, 3, et hy

cycl opr opyl o?n@%@z@w alkgl) Wzﬁ@n@%ﬁ% é@)wﬂ%m@lkﬂh CHIQQN(\Q L, 61125’1)23 4,.5,

ﬁet nggrgl \(Mg:i @W&Wﬂ%%ﬁyﬁ% (OJW L)yﬁed)mé)&ﬁgﬂ{)y%@kar yIOr

heteroaryl, ahetbro6ydylalrky(D)@etehRy DRI () yl and
het er oar yl groupse}(l)f9R?fK§n)( 0 ngg?nddegen )eﬁtw)m?lg%@ﬁlt%l? dd(ng?é O)gR25,

OC( O) NR26R27, alkxiia @@EPNR@M@@H Q@ Radalkehdr G@Xhﬁhexbd:yjplsﬂl;rotrhwo of RY,
bstituted bys f . hal t CL 6 al kyl,
S el T b LR R 0 R st

O NR26R27, ) 4
NS 0 o s g . RO L Yl
Cl_6 hal oal Io;esultlﬁgﬁaralhﬂsamya,tectﬁn_@sthnm)al koxy, phenyl, phenyl (Cl-4)al kyl,

h . ph l.t hi h I het Aet IC14IkI,
beter oty oxyXet Cah S(Bhr HQE0). agispitsing o‘?ﬁ{bﬁéﬁmﬂeo?r Che i e atel )
f oregoi n h t t optionally substituted with
hal og hygrgx?gxﬁlr??%ag(a%’g@%%%ﬁt%dqﬁrgZN P cyano, yCl 4 20 alkyl, C1
al kabdy, C(O) NREZ, R NK, <Rf2} R, Ry, R?, EGZH“ §®2R€91R37ak4%yﬂt37 RNHE( X, @ﬂand

al kyl'), NHS( (Cl4a|k C(O(Cl al kyl), CF3 or OCF3;” wher €in g, Kk,
R25, R26, R27ﬁ£ arpgnd epmiy 3615 Ry, (RaalkergaC, R@kynm b lkRB 2ryIR3S, R39,

RA0, R41, R4 %etgggyﬁgrdhe"?e%gcﬁ:fy? e86h or v%n'cﬂ' ?sdoﬂtlonaclhy substxtuted by halo, cyano, nitro,
hydroxy, C, 4 alkyl, C,, alkoxy, SCH,, S(O)CH,, S(O)gCH3, NH,, NHCHj;, N(CH,),,
NHC(O)NH,, C(O)NH,, NHC(O)CH,, S(O),N(CH,),, S(0),NHCH,, CF,, CHF,, CH,F,
20 CH,CF, or OCF,; and R*, R¥, R R, R*, R* R*¥ R¥® R* R* R¥ R¥, R® R*
R*, R®, R® and R* may additionally be hydrogen;
R%, R, RY, R®, R¥, R", R, R®, R®, R*, R®, R*, R* and R" are, independently,

hydrogen, alkyl {optionally substituted by halo, hydroxy, C, 4 alkoxy, C, s haloalkoxy,
heterocyclyl or phenyl (itself optionally substituted by halo, hydroxy, cyano, C,_, alkyl

25 or C,, alkoxy)}, phenyl (itself optionally substituted by halo, hydroxy, nitro, S(0),C,.,
alkyl, S(O),NH,, cyano, C,, alkyl, C,, alkoxy, C(O)NH,, C(O)NH(C,, alkyl), CO,H,
CO,(C,, alkyl), NHC(O)(C,, alkyl), NHS(0),(C,, alkyl), C(O)(C,, alkyl), CF, or
OCF;) or heteroaryl (itself optionally substituted by halo, hydroxy, nitro, S(0),C,.,
alkyl, S(O),NH,, cyano, C,, alkyl, C,, alkoxy, C(O)NH,, C(O)NH(C,, alkyl), CO,H,

30 CO,(C,, alkyl), NHC(O)(C,, alkyl), NHS(O),(C,., alkyl), C(O)(C, alkyl), CF, or
OCF,);



25 10. A conmpound as clained in claiml1, 2, 3, 4, 5, 6, 7, 8 or 9 wherein
Rl is 2,6- dinmethoxybenzyl, 2,4,6-trinmethoxybenzyl,

2, 4- di mretWworys®B3hydr oxybenzyl , 3-(4- di et hyl am no- phenyl PET/Spo121e33Y| |

(1- phenyl -2, 5-di net hyl pyrrol -3-yl ) met®yl , 2- phenyl ethyl, 3-phenyl propyl,
3- R/ S-phenyl butyl, 3-cyano- 3, 3-di phenyl propyl, 3- cyano- 3-phenyl propyl,

4- (N- et hyl begez a1 o3t N shbsited 8 hdloShiti-BRERY | BiiBRY ! 1787839
PCT/ SE01/ 01053 111%;11{1.§ A pf?ar nmaceut i gal ’Ocofr(gosft i'dn mﬁ%c%'sgg%ﬁdg?}s{g’s a
conpound of theterbeyrcipiloaplidnyl éiselfopdbnaly substithted iy halophydroph asyams €, kgl | y
acceptabl e salt thﬁ(r eof or s%vate t her eof a_pharmaceuti cal |

and
accept abl e adifvadtkoxy)} pswy! Giseld gptiprally sybstibuted\by balgolrsios, cyane, £or nul a

(1), or a ph i I . reof..o ol,vat t hereof, for
st as o medr Lo o §8b%% ARERRHEN GsaPlucitl) Gitoulea ala Fualod i P4 1y
accept abl e sadytnd, iy alklyl o CsQllleadyy; thereof, in the manufacture of a

medi canent for use in therapy. 10 A conmpound of fornula (1), or a

14.
phar maceut i c&ht paiscefspbsitnants &’ end Re;ROANGR “sBI vad B, R¥emd ®*, R¥handR?,
manuf act ure g gament,f g5 use, ;i R,odul af i gcepiar s activity
in a warm bl dod ni I@Eifég’ %é’.animﬁﬁoﬁﬂﬁﬁﬁ?ﬁfggi ?r% %&pé‘f‘? : tRBCS@H‘éBi si ng
adri ni St ef | NQARPRBORM dn@R *RR I fnd Y 12y, xRSl ToifthdfoTnla rifl af
pharmaceutically acceptable salt thereof or solvate ‘thereof, or

conposi ti on auckh angwethyiatsocdoaipmsé in okggenAsyiplot es sitfogen toem; pr epar ati on of a
inclaiml 20 conprisi

o o (L B B e Lo e 20,0 U i
gn . gkggg%geo]w&y ?)la?/‘l?/)g :%f)ﬁoxgllyl sibSHheaB'd Y aliyf)@trsélrf 8&?&1@@1& K¥hstinki&RCL1 N9
by hydroxy), C(O)(C,, alkyl), C(O)NH(C, , alkyl), C(O)N(C,, alkyl), or S(0),(C,,
alkyl);
a ring nitrogen and/or sulphur atom is optionally oxidised to form an N-oxide and/or
15 an S-oxide;
foregoing heteroaryl or heterocyclyl rings are C- or, where possible, N-linked;

or a pharmaceutically acceptable salt thereof or a solvate thereof.

2. A compound as claimed in claim 1 wherein heteroaryl is pyrrolyl, imidazolyl,

20 pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, thienyl, furyl, quinolinyl, isoquinolinyl,
dihydroisoquinolinyl, indolyl, benzimidazolyl, benzo[b]furyl, benzo[b]thienyl,
phthalazinyl, indanyl, oxadiazolyl or benzthiazolyl.

25 3. A compouind as claimed in claim 1 or 2 wherein aryl is phenyl.

4, A compound as claimed in claim 1, 2 or 3 wherein heterocyclyl is piperidinyl,

morpholinyl, pyrrolidinyl, piperazinyl or tetrahydrofuryl.

30 5. A compound as claimed in claim 1, 2, 3 or 4 wherein R*, R, R® and R’ are all

hydrogen.



HN N'R2 (I'l1l) 25 XR3 with an alkyl halide, in the presence of a base.

WO 01/87839 PCT/SE01/01053
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6. A compound as claimed in claim 1, 2, 3, 4, or 5 wherein X is C(O).

7. A compound as claimed in claim 1, 2, 3,4, 5 or 6 wherein m and p are both 1.

5 8. A compound as claimed in claim 1, 2, 3, 4, 5, 6 or 7 wherein R? is methyl, ethyl, allyl,
cyclopropyl or propargyl.

9. A compound as claimed in claim 1, 2, 3,4, 5, 6, 7 or 8 wherein R> is NR¥R¥, aryl,
heteroaryl, aryl(C,,)alkyl or heteroaryl(C,)alkyl; R* is hydrogen or C, alkyl; R* is

10 aryl, heteroaryl, aryl(C,_,)alkyl or heteroaryl(C,_)alkyl; wherein the aryl and heteroaryl
groups of R® and R* are independently substituted by S(0),R?, OC(O)NR*R?,
NR*C(O)NR*R* or C(O)R*, and optionally further substituted by one or more of
halo, cyano, nitro, hydroxy, C,, alkyl, C, ¢ alkenyl, C, ¢ alkynyl, C, ; alkoxy(C,_)alkyl,
S(0);R¥, OC(O)NR*R”, NR*R?, NR*C(O)R*', NR*C(O)NR*R*, $(0),NR*R*,

15 NRYS(0),R*, C(O)NR*R™, C(O)R*, CO,R*2, NR®CO,R*, C, ,, cycloalkyl, C,.
haloalkyl, C, ¢ alkoxy, C,_ ¢ haloalkoxy, phenyl, phenyl(C,_)alkyl, phenoxy, phenylthio,
phenyl(C,)alkoxy, heteroaryl, heteroaryl(C, ,)alkyl, heteroaryloxy or heteroaryl(C,.
salkoxy; wherein any of the immediately foregoing phenyl and heteroaryl moieties are
optionally substituted with halo, hydroxy, nitro, S(0),C,, alkyl, S(0),NH,, cyano, Cia

20 alkyl, C,, alkoxy, C(O)NH,, C(O)NH(C,,, alkyl), CO,H, CO,(C,, alkyl), NHC(O)(C,_,
alkyl), NHS(0),(C,, alkyl), C(O)(C,, alkyl), CF, or OCF,; wherein q, k, R®, R*, R,
R®, R?, R, R¥, R?, R¥, R¥, R*, R¥, R¥, R® R®, R®, R*, R, R” and R* are as

defined in claim 1.

25 10. A compound as claimed in claim 1, 2, 3, 4, 5, 6, 7, 8 or 9 wherein R! is 2,6-
dimethoxybenzyl, 2,4,6-trimethoxybenzyl, 2,4-dimethoxy-6-hydroxybenzyl, 3-(4-
dimethylamino-phenyl)prop-2-enyl, (1-phenyl-2,5-dimethylpyrrol-3-yl)methyl, 2-
phenylethyl, 3-phenylpropyl, 3-R/S-phenylbutyl, 3-cyano-3,3-diphenylpropyl, 3-
cyano-3-phenylpropyl, 4-(N-methylbenzamido)-3-phenylbuty! or 3,3-diphenylpropyl.
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11.

12.

13.

14.

15.

16.

111

A pharmaceutical composition which comprises a compound of the formula (I) as
claimed in claim 1, or a pharmaceutically acceptable salt thereof or solvate thereof,

and a pharmaceutically acceptable adjuvant, diluent or carrier.

A compound of the formula (I), or a pharmaceutically acceptable salt thereof or solvate

thereof, for use as a medicament.

A compound of formula (I), or a pharmaceutically acceptable salt thereof or solvate

thereof, in the manufacture of a medicament for use in therapy.

A compound of formula (I), or a pharmaceutically acceptable salt thereof or solvate
thereof, in the manufacture of a medicament for use in modulating CCR5 receptor

activity in a warm blooded animal.

A method of treating a patient comprising administering a compound of formula (I) as
claimed in claim 1, or a pharmaceutically acceptable salt thereof or solvate thereof, or

a composition as claimed in claim 11.

A process for the preparation of a compound of formula (1) as claimed in claim 1
comprising:

a. reductively aminating a compound of formula (II):

R\
NH

|
R

with an aldehyde R?*CHO; or
b. where R' is optionally substituted alkyl, reacting a compound of formula (III):

HN
g2 ()
N/

| 3
XR
with an alkyl halide, in the presence of a base.



