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derivati vee tanoesshei r use as pharnaceuticals. Many nedi c®CyEPs2/grnd i cant
bi ol ogi cal processes are nediated by proteins participating in 5 signal
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40  pain; post-operative pain; neuralgia; nausea, vomiting; conditions associated with visceral pain
including irritable bowel syndrome, migraine and angina; urinary bladder incontinence e.g. urge
incontinence; tolerance to narcotics or withdrawal from narcotics; sleep disorders; sleep apnea;

narcolepsy; insomnia; parasomnia; jet-lag syndrome; and neurodegenerative disorders, which

-1-
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According to the invention there is provided a compound of formula (I):
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al so di scl osed therein.

(2R)-1- (3, 5-di chl orobenzoyl ) -2-[ (1H i ndol - 3-yl ) net hyl ] pi per azi ne and

(2R) - 1- [ 3WB-03/002561 PCT/EP02/07009

bi s(trifluoromethyl)benzoyl]-2-[1H i ndol -3-yl) et hyl ] pi perazine are used as
starting 40 material s/internmedi ates in W9857954.

(2R)-2-[1Hindol -3-yl)nethyl ]-1-[3-nmet hoxy-5-trifl uoronethyl)benzoyl ] pi pera
zine, is disclosed as a prepared by preparati on 42 in WO00/35915.

According to the invention there |s OVI ded a conpound of formula (1): -2
WO 03/ 002561 PCT/ EP0O2/ 07009 N Y--' ;~KAr2 wherein: 5 X represents a
bond, oxygen, NR3 or a group (CH) re represents 1, 2 or 3; Y

represents CH2, CO CH(OH), or y’FB%} is an optionally substituted

bi cyclic heteroaryl gr oup contalnlng up to 4 heteroatons selected fromN,
0 and S; Ar2represents an optional} Wpgstituted phenyl or a 5- or

6- menbered heterocyclyl group 10 containing up to 3 heteroatons sel ected
fromN, 0 and S, wherein the phenyl or heterocyclyl group is substitiuted
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pr ef er abl yndalybeRde ROXp@sMtsydickth orldel Palkide, nore preferably CH2, NH or NMe,

30 nost prefergpl agi?c TeL Rl Ay el preferably a bond, oxygen or
(CH2) vvhereln %/h eu ¥ éqts pre%}?éfa |y CH2. Preferably R3 is hydrogen

or a Q: al kwlth the prov1so at;
when X is NH, Y is CH, and Het is indolyl, Ar” is not 3 S-bls(tnﬂuoromethyl)phenyl

or the compound is not

(2R)-1-(3,5-dichlorobenzoyl)-2-[(1H-indol-3-yl)methyl]piperazine;

(2R)-2-] 1H-indol-3-yl)methyl]-1—[3-methoxy—5-niﬂuoromethyl)benzoyl]piperaziﬁe; or

25 1-benzoly!l-2-[1H-indol-3-yl)methyl]piperazine.

Preferably where Ar’ represents phenyl or a 5- or 6-membered heterocyclyl group
containing up to 3 heteroatoms selected from N, O and S, the R' group is situated adjacent to the
point of attachment to the amide carbonyl.

X is preferably a bond, oxygen or CH,, NH or NMe, more preferably CH, NH or NMe,

30  most preferably CH,.

Alternatively X is preferably a bond, oxygen or (CH,)n wherein n is 1 or 2.

Y is preferably CH,,

Preferably R? is hydrogen or a (C,alkyl.

Het may have up to 5, preferably 1, 2 or 3 optional substituents.

35 Examples of when Het is an optionally substituted bicyclic heteroaryl group are
quinoxalinyl, quinazolinyl, pyridopyrazinyl, benzoxazolyl, benzothienyl, benzofuranyl,
benzimidazolyl, naphthyridinyl or benzothiazolyl. Additionally Het may be indolyl,
triazolopyridinyl, furopyridinyl, pyridopyrimidinyl, isoquinolinyl or quinolinyl. Furthermore Het
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Het may have up to 5, preferably 1, 2 or 3 optional substituents. 35
Exanpl es of when Het is an optionally substituted bicyclic heteroaryl group
are qui megaBiomsbt qui nazol i nyl, pyridopyrazinyl, benzoxaZPoIryEPp2/07009

benzot hi enyl , benzofuranyl, benzi m dazolyl, naphthyridinyl or
benzot hi azolyl . Additionally Het may be indolyl, triazolopyridinyl,
furopyridinyl, pyridopyrimdinyl, isoquinolinyl or quinolinyl. Furthernore
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ter a
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Fur t her nortetardaraaatic iehde haphthy) gyikoliryd maphthyratinll, benzofiwanyl, bedrgmidatohyl,azol yl

or benzot hjudbkal 1&5} uu%éolﬁpptA@aﬁb;kamy%emimlmammyp&meﬁmbioyylsubst i tut ed

phenyl, p)ﬁlﬁ‘tqélmé el 'b@r?zg{r&cfl%llply{nm );l 'ind rﬂeﬂ?ﬁﬁﬂ {}Xiyﬂ/ﬁo} B&E&X diaZl hthyl,

triaz era Iy A?

| SO
repregénts opt i dﬁ‘%“g Aguﬁgfﬁe?ﬁt“\é%o“ﬁﬁ%ﬂﬂwl y PYTazG¥ir azol yl ,
t hi enyl , thyridsziny(thienyl,inppbktivh atiazoly}, isoxenglhiil, mgmp , 0T EQ‘BWIQhB}’le preferably

Ar 2represent s ayibie@reddribly Atikpioséntd @ptiopdlly Bybstitupyl Iph«dﬂyl;l yiridifyhj thizadlyl) , 30
Ey(rjfzm %l y}e{ib@pyr{lenypﬁna;:ol Tihdlin ?zgxl ¥b um%hﬁﬁr natively R r epr esents
Subst i ot ed G BraPREY W %faf Sy ar i PSSR Y 1
subst i*fut é’d’r@mybfihi@y’ﬁ’é% strédolkt er ocycl yl group containing up to 3
het er oat ons  sel Alcrmtivdly BhrepipseBtsdmdtos:n, sytehalyabbsiituRd(C ¢ pllespitb, oqtibnaiyal | y
substi t ut edbanfied @5y, optitahly subftthted fhenyl, or an optionally substituted 5- or 6-
membered heterocyclyl group containing up to 3 heteroatoms selected from N, O and S.
Preferably R' represents optionally substituted(C, , )alkoxy, halo, optionally
35  substituted(Ci.¢)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6-
membered heterocyclyl group containing up to 3 heteroatoms selected from N, O and S.
Even more preferably R' represents an optionally substituted phenyl, pyridinyl, pyrazolyl
pyrimidiny! or oxadiazolyl group.

Optional substituents for the groups Het, Ar, R'and R’ include halogen, hydroxy, oxo,
40  cyano, nitro, (Ciu)alkyl, (Ci4)alkoxy, hydroxy(Ci.s)alkyl, hydroxy(C,.4)alkoxy, halo(C,.4)alkyl,
halo(C, 4)alkoxy, aryl(Ci4)alkoxy, (Cy4)alkylthio, hydroxy(Ci.4)alkyl, (Ci4)alkoxy(Cy.4)alkyl,
(Csg)eycloalkyl(Cya)alkoxy, (Cy.4)alkanoyl, (Ci4)alkoxycarbonyl, (Cy4)alkylsulfonyl, (C;.
s)alkylsulfonyloxy, (C14)alkylsulfonyl(CM)alkyl arylsulfonyl, arylsulfonyloxy, arylsulfonyl(C;.
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35 substituted(d _6)al kyl, optionally substituted phenyl, or an optionally
substituted 5- or 6- nenbered heterocyclyl group containing up to 3

het er oat owe 03@bm6t ed from N, O and S. Even nore preferabl pCREPOBE@IESENt S an
optionally substituted phenyl, pyridinyl, pyrazolyl pyrimdinyl or

oxadi azol yl group. Optional substituents for the groups Het, Arz, Wand R3

i ncl ude hal ogen, hydroxy oxo, 40 cyan nitro, (d-4)al kyl, (C14)al koxy,

oo ?éﬁ%‘*ﬂ“‘&l& ?ﬁw HSLA oxyk %*2?’5‘1%@“(“ Cyﬁnﬁ‘ 4)61" Al kyl
Egg;ﬁi;rﬁﬁu@w{m jd?;)al ﬂ:@&gﬁlﬁa f Ryl :;mﬁyl?éag)ggﬁwwg d ﬁaﬁﬂﬁ) al kyl,
TR v COEE TN N W A

(g I’C1|4)S 3.{5 Fg le sl off & and RPO@@}Jer@sﬁﬂyl@i)rsse(lﬁlahyﬁkl))%ﬁdglﬁydmm 0@ Hauy g dtiylor where

argl car bogﬁgrﬁ) o ﬁi#ﬁég&@r@ )az%é% Q%szck)éﬁ%m%'aig% ?Bilgﬁ') al kanoyl
group; a gﬂpwgltmmbw-qninmnMﬂrAddﬂm@v@FMﬂmmq(ClmﬂbW) r

RaRHNSO2( lei%}lr (@ )alR3itaddre( Sdid) ‘N*N%Cﬁh )nBa \ﬁf@:geu‘ﬁl?r &%&%dent 'y
represent§ a c1l en atom or Cl 4 ro riate
RaRob for rré“t‘?fé‘?rtfméﬁ o4 éﬂd’G‘)"éPiléiWP’b@F ﬁl&ﬁ@tuw IS( F{@nwzés ‘kane

ring and kvithaERAse SN TSI, aﬁme(mz)@mldhtcﬂr@@rgréupqmﬂa t® Q&acﬁﬂﬁﬂc&ﬁ&mﬂll{"

? g?i; :alt E; P%’?ﬁs%fe@fdﬂgﬁf?@ﬁybﬂﬂgﬁ% a‘ﬁ&/h &M%@t is gfiaehediforms 2r epr esent s

an intergeond (G;mz:bcyodnakaneﬁﬂishdtto ﬂnﬁlrdtyC,\gVaanydldnﬂcaaelbstl tuent is R R N(CHZ) n-

RRON( CHL) nG, ; c
8; oup f E)r m ;n 4@5 cyC “geﬁg%zg A%Q %bgﬂg%e% e’é"g‘?ﬁ(ﬁ:gﬁg‘é’? 189:%%&(@” )iyt he
,)al kWu)gJS@&xiCoPaﬂthmRNm e Beh vahlyi Halogen, ayane aWHE, sl a

; reg ]9 29? (e gAg}l?iéﬂeQ){&HsﬂﬁlﬂKﬁé}e (%ﬁﬁ@fl R“R"N( )Bor@,t Qi]@qegﬂlﬁﬁﬁ%ﬁ|(@ chl)agljdl? |
i

hydr oxy( c:14l)o al RiAre Pfe tftk“c?ﬁfjf’%&? é‘revé(}w)ﬁ‘ﬁgeamg%@(%%‘iy% Crore |
pr ef er abl wamatpgm(c&%m(x:@wl (afi] @), ghlkylbmidd5 Addi tional substi tuents are
ClL. 4 |,
bref o rod subst o pioraf sk 1 Uy ibger Bl SRl AEAAIIE, oty
(C,_ )al k‘éx)?cleCR)ﬁikW@lﬁanqld"KWE)aﬁcWWﬂ% 3!’ R(V[%FMWIMR ferred
ﬁpé' 09@'( C%g)ﬁ&ﬁlbﬁaﬁklﬁmnﬁl subtinddRl ax%réc_4 ((C::yano k( Cl. Ll%g: KIW &)

r ox a a r,
RAR N( CH) . %&mﬁfe}fﬁ‘bzué g 1 S loE o o d@%eﬂya% PRIt s are
(C1-1)al k(rxy)amyl GASN(CH)E hpdhﬁiﬂ@f_@ﬂk}& L(trg,balcyluﬁm galkexy(Eglaligl.e hal ogen,

E&gy% (C'C_|:1) r1) F%%T%d () E?f%“ﬁ@“gst t\éf?rg %L ha g X#E éaﬁ\éﬂ?g&%% lﬁ,RbBr ef erred

opti onal BTRSM(IPLIIQWSR R”@KCH&;)H drdditional @gfefmal Setituengsl adkotGy akyl) ) Jafkoxy RIRDN,
RRR' NeSHZYQ,8)1 R RON(CH, ) n.  Addi tional opti onal sustituents are

(C,,4)al kyl'Y (C ,)al koxy and 25 (C .. 4)acyl referred substituents for
R are hal ogenM E%E‘P entsé‘ifgi)aﬁlll? en’gﬂ?d @%)no’ﬁ§xa)%k§‘?d(§r-efered

optional galksfyituents for R3 may be selected from hal ogen, hydroxy, cyano,

cl_ 4)alk i} . ; )
gubst i tLZB lg;gl) wgﬂfbgﬁtu% lél?&g r%Jol';[} g?gﬁ.gfr&ggaoééﬂ, hy Ry, o, (C1.

30 In the groups Hetand Ar%, substituents positioned ortho to one another may be
linked to form a ring.
Ilustrative compounds of formula (I) can be selected from:

(RS)-2~(2-Benzofuranylmethyl)-1-((5-(4-fluorophenyl)-2-methyl-thiazol-4-y1)-
carbonyl)-piperidine

(RS8)-1-(2-Benzooxazol-2-ylmethyl-piperidin-1-yl)-1-[5-(4-fluoro-phenyl)-2-
methyl-thiazol-4-y1]-methanone

3 (RS)-1~(2-Benzooxazol-2-ylmethyl-piperidin-1-y1)-1-[2-(3-methyl-
[1,2,4]oxadiazol-5-yl)-phenyl}-methanone

Nr»—-
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linked to forma ring. Illustrative conpounds of formula (lI) can be
selected from

(RS) - 2- ( 2wBanpafsar anyl met hyl ) - 1- ((5- (4-f | uorophenyl) - 2- mePoyiEPONIBED] - 4- Y| )
- carbon 1)- i eridine 2

(RS) - 1- (2-Benzooxazol - 2-yl met hyl - pi peri di n-1-yl)-1-[5-(4-fl uoro-phenyl)-2-
meth | -thiazol-4- | -methanone 3

(RS) - 1- ( 2aRepmanacadiht-adceptaBRIshYd thgegrer i di n-1-yl ) - 1-[2- (3-nethyl - [1,2,4
oxadi azol -5-yl) hen 1)-nethanone -5 WD 03/002561 PCT/ EP02/ 07009 and

har I I I th Al nal n f formula I
(F:)aﬁ gfelcggtlca cci tug O?fsnanuiaa)caggeseected d|t|o al conpounds o ormula 1)

(RS) - 1- ( 2t Benf ar?gzt"ﬂ?f’thﬁlpf?érr‘q“ﬂ X3 EIW)ﬂ“TOFT“(I)F 11 0- phenyl ) - 1- me

thyl - 1- H—az "W‘“"“‘
(RS)-1-[ 21 {5- thg,’ég) “°r°%e“f§ﬁ‘§j PRI EH AOPT ] - 1| 5- (4-F1 wor o-
henyl -2-meth ). f'[z@tg- Fluor pBlzbruflE! tz%ﬁea{,» -pR)endm— II- (S-pyrxdm—Z-y]I

913(
jl

(RS)-_l-[ZLQS- HRIQypeRaabay an- 2-yl nethyl) - pi peridin-1 -yl 5-pyridin-2-y
| - thiazof-4-T&synel¢ m&@fber%ﬁxﬁﬁdzy%ﬁdﬂ&rﬂptpeﬂdxmlptJ@ﬁﬁbmmyl-
ran- 2yl met hy! ) mquhapgei di n- 1-yl ] - 1- qui nol'i n- 4-yl - net hanone 8
(RS)-1-[ 2-%5- HRARI-2-(DERE0beizafirar P ity piperfiingeyi]-thguinclinBlyl-- 1- qii nol i n- 5-yl -
met hanone! methanone
(RS) - 1- [ 2}-{ 5- FRSpI-B~-(b€hgoibenzafra-2ylmetty iplpyridat pdl-1-(Frmethoxypyridi- ( 2- met hoxy- pyr
AP i e e e e T

RS) - 1-[ 2-{g n i) (1P E9-RIPI QM t(2-gu 1-[2-(5-fl uoro-
E)en)zof uE‘ a}r\ﬁ’) lbpﬁg ]rﬂl‘\g_ylmeg}yt)rl’ilﬂg_l@ l"qug %BZ ohe_11 qu,] [ (

(RS) - 1- [ 2L (15- II%I—-I%%@EWB#W&IIWW-?&W 911’3“%-1(9@?% ‘I’I°“1h°§I'I vl
-yl - hen [H—meig
yl met hyl )} p i he D ; Hen 1 methaI]one 13
(RS)-1-(ZFBen RN ARy Nt p eIy I Y Himb iy Bmineefbayiet NY| am no- et hox
y)- hen I Bnet a}{;g%gﬁth;,ﬂ,m(rRS)ml‘ (ygp enzof}fﬂaﬁx} Ineth | -i e}g?d n-1-yl
- 1- ui nol i |ne8-| RSPRPLIRABAS-25Imethyl-piperidin-1-y1)-1-quinolin-8-yl-methanone
(RS)-1-(2 ge NZ@E)1-@iBerzofun et i thypipaidineli-y1)- L2yplynimillin{224-phenyim di h- 2- yl - phenyl )
- met hangné 1iGmethanone
RS) - 1- e Nz@BHxir-@Rezofpramdtsipydthybpiperidingli-yb- S y#-flucko-pisnyD42H-| uor p- phenyl ) - 2H
(1 2)3 tﬁ%a@nuﬂ)?’hnam}ﬂf mﬂny&? _ s et Phenyl)
(RS) - 1- ( 2-Ben %W‘hyﬂﬂ”ﬁ%ﬂd@dli‘)ﬂl‘IIL4§£1“)°1‘-1°I‘-"{"1$‘-13(D41-H‘I uor p- phenyl ) - 1H

| - 3- i
(RS- e II?‘IL‘;’:I B 1O P02t uor b-phenyl ) -2+ b

2- nor pholin-4

(RS)-1-( 2-Benzhyd3.|

drox et hl{=gh B et n RS

19" [ARS)-1-(2-Bezofury- fy“r‘pgpendm-l -yl)-1-isoquinolin-8-yl-methanone
20 (RS)-1-(2-Benzofuran-2-ylmethyl-piperidin-1-yl)-1-isoquinolin-5-yl-methanone
(RS)-1-(2-Benzofuran-2-ylmethyl-piperidin-1-yl)-1-{5-[3-(3~-dimethylamino-

21 propoxy)-phenyl]-2-methyl-thiazol-4-yl}-methanone

2 (RS)-1-(2-Benzofuran-2-ylmethyl-piperidin-1-y1)-1-{5-[3-(4-dimethylamino-
butoxy)-phenyl]-2-methyl-thiazol-4-y1}-methanone

23 (RS)-1-{5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-1-(2-furo[2,3-b]pyridin-2-
yimethyl-piperidin-1-yl)-methanone

04 (RS)-1-{4-(4-Fluoro-phenyl)-1-methyl-1 H-pyrazole-3-yl}-(2-furo{2,3-b]pyridin-2-
yimethyl-piperidin-1-yl)methanone

a5 (RS)-1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-y1}-1-(2-quinolin-2-yImethyl-
piperidin-1-yl)-methanone

2% (RS)-1-Benzofuran-2-yl-1-(1-{1-[5-(4-flucro-phenyl)-2-methyl-thiazol-4-y1]-
methanoyl}-piperidin-2-yl)-methanone

97 (RS)-1-[2-(1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1]-1-[5-(4-fluoro-phenyl)-
2-methyl-thiazol-4-yl]-methanone

28 (RS)-1-[2~(5-Chloro-1H-benzoimidazol-2-ylmethyl)-piperidin- 1-yl]-1-[5-(4-fluoro-
phenyl)-2-methyl-thiazol-4-yl]-methanone

29 (RS)-1-[2-(5-Fluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl}-1-{5-(4-fluoro-
phenyl)-2-methyl-thiazol-4-yl]-methanone

30 (RS)-1-[2~(5-Chloro-6-fluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl]-1-[5-
(4-fluoro-phenyl)-2-methyl-thiazol-4-y1]-methanone

3 (RS)-1-{5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl}-1-[2-(4-methyl-1H-

benzoimidazol-2-ylmethyl)-piperidin-1-yl}-methanone
32 (RS)-1-{2-(4,6-Difluoro-1H-benzoimidazol-2~ylmethyl)-piperidin-1-y1}-1-[5-(4-

-6-




19 (RS -1- 2-Benzofiuan- 2-
20 RS)-1- 2-Benzofuran- 2-

| - net hano

ui nol i n- 5Swolosnexshanone
(RS) - 1- (2- Benzof ur an- 2- yl net hyl
ox hen 1 -2-neth |-thiazol -
(RS) - 1- (2- Benzof ur an- 2- yl net hyl

ne

| methl-ieridin-1-
21

| } - met hanone 22

lmeth | -ieridin-1- 1)-1-iso uinolin-8-
1) -1-
PCT/EP02/07009

-piperidin-1-yl)-1-{5-[3-(3-dimethylamno ro

i SO

-piperidin-1-yl)-1-{5-]3-(4-di nethyl am no-

but ox -heh 1 } Bua@ptenil)rthetnt-tliazdl-4-y1]-matabhdnanone 23
(RS) - 1- [ 5f {A- FlRs0a G2-(#Rimgthy)laniteomethlly IH-benzcirmiddzeld-yhindthyl-pigieridivul-o[ 2, 3- b] pyri di n-
2- Ineth L ef it hi5-(R=fludrp-phanylh2imothel-tRidzol-4-yl)-methanone
(RS) - 1- [ 4t 4~ F(RSor 2-Stfsmmy- i tenrra mz -ty huipsriding-yII-1-(>-G-fluoro-
yl ] - (2-f upo[ 2| Bheny izgol-Alirvaqthegene | erj din-1-yl) et hanone |25
(RS) - 1- [ 5} {sA- Flﬁgﬂ- E, C]T’- Lbrargigidazohd %lz‘&tPY‘hB‘QFllémib’{]é &t-nol]i n- 2- yI net hyl
- i eridip31- Y wan-2.v| 1. (1.
- - - e 1-2-yimethyl)-piperidi A5-(4-
|1; E I’ST;,‘E ﬂ--a.:; ?’I&;r i) oro Z:)l)- -mlfﬁlé)(()i uaz.u?—ﬁ-y]zﬁ“am%l:f} )I Wﬁéﬁg 1 Lefidin-2-
(RS)- 1- [ 2-;71H?§92q§§w AL B R BRI 5- (4- 11 uor o- phen
yl) - 2- me T 8 QD4 5%t lubro- TR HEN IR0 Ry Imethy])-piperidin-1-y1]-1-[5-(4-
(RS)-1-[ 2 {5 cfnowpm@mmwm&oﬂyﬁiﬁaﬂwﬁ CpUPAI T di N 1-y1]-1- [ S (4-f1
uoro- henf] 9) - PSR R {5;6 MR 200 H- Benzolmidd¥BL IAREARSD)-piftridin-1-y1}-1-[4-(4-
(RS) - 1- [ 2+ 1'5- Filuwed-ghehyit)- losdtwbi Hrpaaabl-ylRmythawienhy| ) - pi peridin-1-yl]-1-[5-(4-fl
uor o- henl 1) - PRSp1-R-(5-Mdtiogyz Oi-behzoithidazob2-yiawatbylpifdidin-1-yl}-1-[5-(4-
(RS)-1-[2-(5- Ginom@e@lﬁmnﬂwbﬂl@w-ﬂeﬂmﬂm@azol 2-yl et hyl ) -piperidin-1-yl]-1
-[5- (4-f| gor pBREEH{A- irg
(RS) - 1- [ 5-(4- EPeibis 1 hyl -1 H
benzoi m dagol | $-f -l “°¥ ‘ fid .
(RS) - 1- [ 24 Bry5rpha; 1-methy, -m 3« 1‘@' lasloneu et h T {m at1-yl -1-[5-
4- -6 VIO 0B/ 0pESH %ﬁ%@gﬁﬁg@ PTG i hrol -4 1
- met hanoneg—33
(RS) - 1- [ 2_1(44_ (RS) l}'*ﬁu Dlﬂu&;ﬁ} yl 2om1d ol 2 ylmeth)l'gligép@lﬁgx%e g;lﬂ %Py(ﬁ) pi peri di n-1 -
]-1- 5- (47T )-ngznmmmmwmhmua@mlyxﬂahyg-pmm&mmglm@s é4
(RS) - 1- [ 2-15- |Bnermphbdyhhenaoi e gilmetyoret hyl ) - pi peri din-1-y|]-1-[5-(4-flu
or o- henyll 26_ 2 @S- hjo-@ s ifioel 1Hdbeydoimita bl 2ayiodiey]) FipetdaB) -y1l-1-[5-(3-
-[ 2- (5, 6-|D_f | judow-fhbkyh ety hthidek-élyl2ethhovet hyl ) - pi peridin-1-yl]-1-[5-(4-
f 1 uor o- hejny;1 -@ShHZ{4ﬁ4¥ﬂ\P@ﬂ&be¢0hlﬁdu¢i§tﬁhmﬂUh@iI@6dm~l-y1]-1-(2-
(RS) - 1- [ 2-(4, suifipgrometiony-phenyhaethanont dazol - 2- vl met hyl ) - pi peridih-1-yl]-1-[5-(
4- f1 uor d-4zen| ¢ -Sél‘%é‘gﬁ ﬂ“t"l‘?r1512%1‘2%“‘“101'2@%‘?%‘&’??@%“@?1‘”] 1‘(2‘
(RS) - 1- [ 2456 F 4)4““ . : i 1-yl ] - 1- [ 5- (
4- f1uor g-4sen| & téff; ée }g}_%ﬁaoﬂe "
(RS)-l-[ -(Z‘F’ MT[z%F]%HU AL I"I-l-yl]-l-[5-(
4- fluor o-ﬂQenagma-ltyl_ -l
(RS) - 1- [ 2- 15, |6RE}-{-[240 6 DiflublolE irn-1
yl]-1-[4-{("4- | fluoro-phenyl)- 1H—pyrazol-3-yl]—methanone
5 (RS)-1-[2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1]-1-{2-(3-
methyl-[1,2,4]Joxadiazol-5-yl)-phenyl]-methanone
53 (RS)-1-[2-(Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1}-1-[ 1-(2-
dimethylamino-ethyl)-4-(4-fluoro-phenyl)-1H-pyrazol-3-yl]-methanone
54 (RS)-1-[2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1}-1-[5-(4-
fluoro-phenyl)-2-methyl-2H-[1,2,3]triazol-4-yl]-methanone
55 (RS)-1-[2+(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl}-1-{2-[3-(3-
dimethylamino-propoxy)-phenyl]-thiophen-3-yl}-methanone
56 (RS)-1-[2-(5,6-Difluoro-1-methyl-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1]-
1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone
57 1-[(S)-2~(1 H-Benzoimidazo!l-2-ylmethyl)-pyrrolidin-1-y1}-1-{ 5-(4-fluoro-phenyl)-
2-methyl-thiazol-4-yl}-methanone
53 1-[(S)-2-(5,6-Difluoro-1 H-Benzoimidazol-2-ylmethyl)-pyrrolidin-1-y1]-1-[5-(4-
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone
59 1-[(S)-2~(5,6-Difluoro-1 H-Benzoimidazol-2-ylmethyl)-pyrrolidin-1-y1]-1-[4-(4-
fluoro-phenyl)-1-methyl-1H-pyrazol-3-yljmethanone
60 (RS)-1-(2-Benzothiazol-2-ylmethylpiperidin-1-yl)-1-[5-(4-fluorophenyl)-2-
methylthiazol-4-yl]-methanone
61 (RS)-1-(2-Benzothiazol-2-ylmethylpiperidin-1-yl)-1-[4-(4-fluorophenyl)-1-methyl-
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fl uoro-

-1-meth | -1H azol -3-yl -nethanone 40
(RS)-1-[ 2-(5- Met hoxy-| H benzoi m dazol - 2-yl nmet hyl ) - pi peri di n- 1-
-4- 1 -met hanone 41 PCT/E

fl uor o- hewob3a@seet h | -t hi azol
(RS)-1-[2-(6,7-Difluoro-|H benzoi m dazol
meth | -5-hen | -thiazol -
(RS)-1-[2-(6,7-Di fl uoro-I H benzoi m dazol

henyl

| ) - met hanone 42

Y- 1-[5-(4-
P02/07009

-2-ylmethyl)-piperidin-1-yl]-1-(2-
-2-yl methyl)-piperidin-1-yl J-1-[4-(

4- fl uor ot hen| i-Hpyaasit3hylJmdldnoneazol - 3- 1 - net hanone 43
(RS)-1-[2 E 5, [ GO0l uBegethiskobeslooihmbhadol -2 Y@yl - pi peri di - 1-yI ] - 1- [ 4- (
4- fluoro [1.2,41¢4adiggobb-yphemy]l-metheroanone 44
(RS) - 1- [ 2{ ¢4, PRI {ITGTIudrehens D2 aricthiy thipze4-y- L1156, hwe)ralpmpém din-1-yl]-1-{5-]
3-(2- di ihu?é%%@ B.F]gxndmlf-ﬂ@ﬁhﬂﬁm#{gﬁ%@%ﬁ;ﬂenl J- - 1 _-nethanone 45
RS) - 1-[ 2¢ (e € 1 jaye ridin-1-yl]-1-
(2_ S]Z | UOL 0 éﬁé Z?JerldIm- -} qylplggﬁmg};nl)- thanone myphgnnﬁ}g az ﬁ;ﬂ [%e ‘ yH-1-15-
= /=i e Son n - - - - - .
((BI-?S]zl-[lJE)E(Z)grsgir ﬂuor -jérgrl- -fe q—%?a ?J_ 0 (é)ls ers hdin-1-yl]-1-[5-(
-T-[2-(4= - 1dazql-2-ylmet = 1
(R_S)-l-[2-€64l, 5?]1??[ 95 GH- %&%M;ﬁ;ﬁ%&ﬁ% yIYJ rSerl din-1-yl]-1-(2-
trifluorofrett mS)JiL‘fi? L0ya TR A yimetiy Ty piperidin Ty1I- .15
(RS) - 1-[ 2 ¢4, SﬂBerhéﬁS)ﬁ}Qjﬁekﬁym&ElQﬂ-ﬂ}rgﬁZr@he' ylmethy?) - pi peridin-1 yl]-1-(2-
et hoxy- hep g ) | o8- Dan@ngedP1 H-benzoimidazol-2-ylmethyl)-piperidin-1-yl}-1-[5-(4-
(RS) - 1- [ 2 £, paukdpheigh-o-nlettylignaloiyinddaohe 2- y| met hyl) - pi peri di f-1-yl]-1-(2, 6
- _di net hok .5 hpRS}2-( et idhBluerophenyl)-2-methyl-thiazol-4-yl]-methanoyl}-piperidin-2-
(RS)-1-[ 206 yl@pﬁnylhtﬁ benzgimidegelecdombotatiilel - 2- y1 et hy! ) - pi peri dif- 1-yl ] - 1- ( 2-
yrazol -1 - Yy L2 ﬁétmiﬂmé-p@gyl-lfl benzoxm1dazol-2-ylmethyl) plperldm- -yl]-
(RS) - 1- [ 2}(5, (l;is-ff%‘;gmhq“@ﬂe Nzl dl-me thyl)<piperidig-1-yl J-1-[4-
. | imidazol-2-ylmethyl]-
?RS; l_ li?{g zlg?n nglllln'lfy.l}' - {( QIQ.RhCJW)q mgte lQZP;&ﬂleﬂaﬂg{epgr eih- 1-y1]-1-[ 2- (
3. meth |}t ULy gﬁﬁﬁ;@g R e LR
(RS)-1-[ 2} ( 'fzi,g,[ga e pupe"r.d.nlw]-l-[l-(z-
di met hl anf o= EER)- ){z-fb' FdillorT-B=hy £ one 54
(RS)-1-[ 2t (5, %lgrmhu@n}ot Ijsl:¢4bﬁm@heﬁylﬂ:azxahy@n&bumﬁm&bym&ieper idip-1-yl]-1-]5-(
4- f] uor of 4ﬁe N(RIS)-1-P2-@g tDifldore2 Fmb iyl Hdedzbimaiaml-2-4methlyb-pipérlamnone 5
(RS)-1-[ 2-} 5, bI-BHfHfluaomketyt-2beainybihivkdidy tHmeanpheret hyl ) - pi peri di p-1
ylI']-1-{2-] 3 (BRSHi-iPetiliflnorol-methyl OK- b)nztmennia@l 2-yimethyDreiper@in-13yll- net hanone 56
(RS) - 1- [ 2£(5, BL-BrEfnererhenyDrPemdtipl-thiagel- -pi peridin-1-y
11- 1-[5-(#- f I%Hﬁﬂ Hdrr4 lflwzonﬁrtYHytmeﬂlmjthlz@l-ér-mquhaw Hinerisie- 5
1- [ ( S) -2- ;Ier Wl)rhem@rﬁn 3’733339 u'?‘W\‘flIa‘m VFF olidin-1- \l| 1 _‘!_ [5-14-f| uor o- phen
yl)- 2-metfy | -(ﬁlﬁ)-&ﬂeﬂl-[ﬂrﬂ-ﬂ]mrmwmﬂmélylslgf a1y PgtinoyB-Di f | U bro-1 H B
enzoi m dagol - Ppiyerig@ythethyDybeiz0tuiadlh Rarfoxylicheid ahi@e (4- fluoro-hen|l)-2-neth
| -t hi azol é‘ 1(RSyrB13A@,5 DiftuobP1 H-benzoimidazol-2-ylmethyl)-morpholin-4-y1]-1-[5-(4-
1- [ (S) - 2- (5. 6t Miofd-phetyd-2hheiiBe thingil#iytiarthode y| met hyl ) - pyrrol i dip- 1-yl J- 1- [ 4- (
4- fluorof hen KRH- 1‘[5F(é{Fh10t°=leﬂyl)ﬂmLtBlazoﬂ:‘} ik PafroniB2-b]-pyridin-2-
yimethyl-piperidin-1-yl)methanone
20 (RS)-1-[4-(4-Fluoro-phenyl)-1-methyl-1H-pyrazole-3-yl)-(2-furo[3,2-b]pyridin-2-
ylmethyl-piperidin-1-yl)methanone
81 (RS)-1-[2-(3-Bromo-benzofuran-2-ylmethyl)-piperidin-1-y1j-1-[5-(4-fluoro-
phenyl)-2-methyl-thiazol-4-yl}-methanone
22 (RS)-2-(1-{1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yI]-methanoyl}-piperidin-2-
ylmethyl)-benzofuran-3-carbonitrile
83 (RS)-1-[2-(5-Fluorobenzofuran-2-ylmethyl)-4-methylpiperazin-1-yl]-1-[5-(4-
fluorophenyl)-2-methythiazol-4-ylJmethanone
g4 (RS)-1-(2-Benzofuran-2-ylmethyl-4-methyl-piperazin-1-y1)-1-[5-(4-fluoro-phenyl)-
2-methyl-thiazol-4-y1)]-methanone
35 (RS)-1-(2-Benzofuran-2-ylmethyl-piperazin-1-yl)-1-[5-(4-fluorophenyl)-2-methyl-
thiazol-4-yl}-methanone
36 1-{(RS)-2-[(RS)-1-(5-Fluoro-benzofurany-2-yl)-1-hydroxy-methyl]-4-methyl-
piperazin-1-yl}-1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-y1}-methanone
87 1-§ (RS).-Z-[(RS)- 1-(5-Fluoro-benzofurany-2-yl)-1-hydroxy-methyl]-4-methyl-
piperazin-1-y1}-1-(2-trifluoromethoxy-phenyl)-methanone
83 (RS)-1-[2-(1-{1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanoyl} -piperidin-
2-ylmethyl)-benzofuran-3-yl]-ethanone
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60

(RS)-1-(2-Benzot hi azol
met h | t hiwoeBAo@dsél - net hanone 61 RS)- 1-(2-Benzot hi azol

-2-yl methyl pi peridin-1-yl)-1-[5-(4-fluo

rophenyl) - 2-

- 2- PCIEPOY/H70D9

eridin-1- 1)-1-[4-(4-fluoro hen 1 -1-methyl- -7 WD 03/002561 PCT/ EP02/ 07009
| -H azol-3- 1 -nethanone 62
(RS)-1-(2- Benzoth| azol -2-yl nmet hyl pi peridin-1-yl)-1-[2-(3-nethyl- 1,2,4
oxadi azol -[2- lnﬁnf -2-ylmethyl)-piperidin-1 4-
(RS)-1I-[5 (4- 1‘ (? %§6§ Op@g? &‘:g ;ﬁ’ldazﬁ} a)ﬁ tz)&fel% 65%1‘@ (1(?{ B-t et rahydro- [
1,2, 4] - trssazplGer8Y By ﬁh’r‘?z - 'Y]r?éef}ﬂ po ? 2 ’( | { hanone 64
(RS)-1-[5 (4- F‘P%ﬂ@@ﬁﬁ‘éﬁ;bdh?ﬁ‘wl)meh%ﬂﬂlldz[ér(‘* fltlorytp}lenzl)v@znefhyl-z 4] 1 ri azol o[ 1, 5-
a idin-2-{ | met fhiadol-4-ypkttliviond - 1 - met hanone 65.
_1-[(R9)- dcgit t¥herkofly dr oxy-ethyl) - piperidin-1-yl]-1-[5-(4
- fluoro- gﬁdéﬁﬁimcg 5%&;?@&&%&6& !h4 get hanone (as separate
di ast er e LHX of formu a( can be selected
- -2-yl %}h &perflm- |:]5 ﬁil ethma é)hen l)-2~
(RS) -1 - [|20( 4- ﬁufﬁﬁ%%@& T=prpert y|1-1-[5-(4
f1 uorohen—% "R'gﬁ(ﬁ- A IPeAdIRTTNE (03 - dimethylamino- |
(RS)-1- [291(4-6{@ h _-ﬂ_m Iiuﬂl ) - pI per|d| n-1-y[]-1-[5-(4-
fl uorohgm I =1 Rl DRehy D Piperidin-1-yl]-1-(5-
(RS) - 1- [|{2?( 4- Aga_myy:pﬁehﬂb@i?&amgmﬁamm{% yI met hyl') -pi peridin-1 yl]-1-[5-(4-
fluoro h 9@y|) 2 b-hichibidipaanl)-5dnatlyl-Rebanoine [6@,5-difluoro-1H-
(RS) - 2- (J17{ 1- | afoifdaud2 inpdtted) piperidln-trelgtharbii azol - 4-yl ] - met hahoyl } - pi peri di
n-2- | mgtyl ) - LIRSl bb-PifthardBebebzogmiddsd i yimethy-pip@@lin-1-y1]-1-[4-(4-
(RS) - 1-[12-(5 Gﬂ%WHhﬂUD@-meﬂlﬁHHwM&ﬁhEM%dam_l_\éLmh;d_p pi peridin-1-y
1] 1- 5-| &-f 1 LGSDL- BHéﬁhlszl)o Gzﬂqer@mherwl)ﬁme&é/blﬁml 41 i*ré% érfbﬂ*r@m?l
(RS) - 1- {[2-[ 5.-l5LiFpenzojmidag P-yl met hyl ] -
I eridin-{lgs | 3 t hanone
(RS) - 1- {Z1&% ot o-tHobenz azol -2 72
yl met hyl{]97pi ‘hé’r%pipf""é“ E%‘ﬂ?ﬁ thi hzol - 4-y11]-
met hanone—73 (RS)-1- LZ (4,5-Difluoro-1H-benzoimidazol- 2—ylmethyl) 1per1d1n~ -yil-1-(2-
(RS)-1-{ P[5, Bis&Pkob ,ygﬁ&yg_m@tganhyéjr oxy-et hyl) benzol m dazol -R-yl net hyl ] -
i eridin- ViR &s]-beBtndylodppiRny B [PY(H b ﬂ&hxmiln-ysbm&ﬁldamt—ylﬁemw nmet hanone 74
(RS)-1-[ 29-4 6, [fpifoxifiih-lrgl-aretharrd hyl - | H benzoi m dazol - 2-yl net hyl )} pi peridin-1-y
1]- 1-[3-,44-F1 @SF D[ZHeﬁ}Dif)uerZ lﬁﬂiehgoimldalaxplamheﬂé!l) pip¢ridiret-YikhGhe 75
(RS)-1-[|2-(4 - pi peridin-1-y
11- 1-[5-108-f) @é)rb&wéﬁmﬂuo@ 1Héatehzoimléamlézymwﬂul) ‘piperidiret HihGne 76
(RS)-2- (U -L‘I_TQ*QOFYA&NF t hyl - kl@_;g,l__zl,._g_l_}_bﬁh_apoy| }-pi peridi
n-2- | mth -pERLP gyr%ﬁﬁh"iy erily g pppigeimidpeol 2 yimely)
(RS)- 2 (- C S S e e g ol et hanoy ! } -
i eridin-|2:03] .Li?hafx I}--é‘% J eﬁ}ﬁ &DOXX a?cpxé d 78(RS -1
- [ 3- (4, 5= D HugE Pr >, B THAR AR mida Vb ) b p R A - 4= v 1| - 1-[ 5- (4-
fluoro-ne41 | o;g;e,;aphﬂl,ﬂe;,m@z,ggﬂfa nel | - met'hanone
105 (RS)-1-[2-(4,5-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1}-1-(2-
pyridin-2-yl-phenyl)-methanone
106 1-[2-(6,7-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1]-1-(2-pyrrol-1-yl-
henyl)-methanone
107 (RS)-1-[2-(4,5-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl}-1-{5-[3-(3-
dimethylamino-propoxy)-phenyl]-2-methyl-thiazol-4-y1}-methanone
108 (RS)-1-[2-(4,5-Difluoro- 1 H-benzoimidazol-2-ylmethyl)-piperidin-1-y1}-1- {5-[3-(4-
dimethylamino-butoxy)-phenyl]-2-methyl-thiazol-4-yl}-methanone
109 (RS)-1-[2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1]-1-[5-(4-
fluoro-phenyl)-2-methoxy-thiazol-4-yl]-methanone
110 (RS)-1-[2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl]-1-[2-ethyl-
5-(4-fluoro-phenyl)-thiazol-4-y1]-methanone
111 (RS)-1-[2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl]-1-[5-(2-
fivoro-phenyl)-2-methyl-thiazol-4-yl]-methanone
112 (RS)-1-[2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1}-1-[5-(3-
fluoro-phenyl)-2-methyl-thiazol-4-y1]-methanone
113 (RS)-1-[2-(4-Fluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl}-1-[5-(4-fluoro-
henyl)-2-methyl-thiazol-4-yl]-methanone
114 (RS)-1-[2-(4-Fluoro-1H-benzotmidazol-2-ylmethyl)-piperidin-1-y1}-1-[4-(4-fluoro-
phenyl)-1-methyl-1H-pyrazol-3-y1]-methanone
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79

(RS)-1-[5-(4-Fluoro-phenyl)-2-net hyl -t hi azol
- 2- yl metwb-o3ioessdi n- 1-

| ) met hanone 80

-4-yl]-1-(2-furo[ 3, 2-b]-pyridin
PCT/EP02/07009

(RS)-1-[4-(4-Fluoro-phenyl)-1-nethyl-I H pyrazol e-3-yl)-(2-furo[ 3, 2-b] pyri di

n-2- ylnmethyl- ieridin-1- 1)nethanone 81
(RS) - 1- [2 ( 3- Bronp- benzof ur an- 2- yI nmet hyl ) -pi peridin-1-yl]-I-[5-(4-fluoro-
hen |) - 2F Bt NT (RS B oo Vi e BB P m Bty I oA i T4 fioro. |, .
1-[ 5- (4- Ef Por )T,@ﬁpyfﬁ),ﬂgmma;mmthatnmeazo Ca- YT T et hanoyl ) - pi per|i di n- 2-
| methl - Dﬁ%o (REI=[B(LRRIOH-bénbdirRid&E3]-2-ylmethyl)-piperidin-1-yl]-1-{4-(4-fluoro-
(RS) - 1- [ - 75- Fbhruaylpbenaai2Himiazd3 ylamtiaohy - 4- net hyl pi perazin-1 4yl ]-1-[5-(4-
fl uor ohe N, - R (R {3-Ehbazphényd-1-12-elluoandFendinidazol-2-ylmethyl)-piperidin-
(RS) - | - ( 2= Beny dflimehaony | et hyl - 4- met hyl - pi perazin-1-yl)-1-[54(4-fl uor o- phe
nyl)- 2-fefgh | BrldZEHElpro-H-beamisniiemicldm@ay!)-piperidin-1-yi]-1-{5-(4-fluoro-
(RS) - 1- ( R--Beny plicaylyrbypirax thlazqhidryHrugthageng - y1 ) - 1-[ 5- (4-f | uar gphenyl ) - 2- net
hyl - t hi azol - 4¢RS}-1-[sretenopienyB@-methyl-thiazol-4-yl)-1-{2-[4-(1-hydroxy-ethyl)-1H-
1-{(RS) - R R%enkm(ﬂgazlgi OO gﬁlurl%ymgﬁax&l)s 1- hydr oxy met hylf] - 4- met hyl -
| erazin- -L-[5- 4-fluoro hen )-2-met hyl -t hi azol -4- 1)-net hanone 87 1- {
(RS)-2-[[RS)- Joro=n [ 0X 4- met hyl -
i erazin-fl,h - sg Ao rré’g‘h"H‘%Fp eifing Sa)nééﬂy T X‘@’é‘/ (%S) [ 2- (1-4
1-[5- (4-f or mﬁ%ﬁ‘g}fzyl-‘*zﬂh’@%tmvﬂet hi azol - 4-yl | - met hanoyl } - pi pef i di n- 2-
| met hyl ) ber”: g sltn % t hﬂmnﬂ jﬂe 03/-002561 PCTLEPQ2/ 07009
-[2-(3- - hy, 1 11]--[--u-o-_
(R-1-[2 (3 6} eﬁyl&methhﬁk b ol DRy D Sl 1-y1] - 1- [ 5- (4
1 uor o- ph&yl ) S By ’°‘;;{;‘§; e R &P 1'2/ (5| 6- Di 1 vor o- 1 H
benzoi m d%ol Q‘S?/'Il'r%?h?’lkﬁm Eﬁ?@ﬂ“& methyDrrmefhyl-gipprazin-}-yif5}- B-@heny! ) - 2- net hyl -
t hi azol - - feordrehseiel-mst ﬁ‘haﬂlﬁﬂéiewﬂaamﬂ y acceptabl e sal ts}thereof.
Furt her onpo nds nf f M3 a el e aed om-90
(RS) - | - (PrBenk &U-EHE a“' “lgfé"r“ilyé?me?zml)ﬂ]f (P88 met hoky- phenyl ) - 2-
met h | -t ht-aze ;Ilyll- ‘. ;non 1 1
(RS)-1-( ZLiBen zgﬁﬂg g ) gﬁ?ﬁ iﬁﬂol éa; elth(jilg'g)ﬁ'metﬁ'p 'ferfzg ][{‘5]]‘(?(& et hyl ami no-
et hox he e D R - (o DA b crtbTurch 2 IR razﬁ'ﬁ-yl]—l [5-(4-fluoro-
(RS)-l-[?2(64 bpilehyf1)-14aktRy1-kilk-H A0 P SthAlae0! - 2- Y et Ayl ) - pi peri di p-1-yl]-1-(5-
meth | - 3r nen [L@RSpexXR@Froft-phdnyh AR{BaNGRR -3 1 [2-(1H-indol-2-ylmethyl)-
1- [ 3- ( 2, B Di chpipdridingthediiandne met hyl - i soxazol - 4-yl]-1- fZ-(4, 5-difluoro-1 H
benzoi m dagzol r RSy-b-fie@ehzofuragRiythethylkpipdrifinsTet)hemiane ] 94-
(RS)-1-] 4, bberd(1.4lowagin-3ekebenzoi i dazol - 2-yl met hyl ) - pi peridi h-1-yl]-1-[4-(
4- fluor p}jgen RS)-P{ 1 tHrothe-tppgofugep Btyimethyl)-pipetidia hristid- [QG-ﬂuorO- :
(RS) - 1- [ B- ( 2- iredo-pethil-third4gHaeirgons- net hyl - i soxazol -
yl]-1-[2 1(33% [-@iSi—l-ILRB(ISQ}yadolﬂielheﬂﬁmﬁ}tmm&&%ipaidi;ﬁnﬁ]—h[i@'ﬂudro-eI‘ idiph-1- 1
- met hanon€” 96} phenyl)-2-methyl-thiazol-4-yl]-methanone
(RS) - 1- [3- [ 2- [bp1 - @26y enRo PR Loty § ipeddi-1-95 YII-c+lrubre- (4, 5} di f1 uoro- I H
13 phenyl)-2-methyl-thiazol-4-yl]-methanone
(RS)-1-[2-(4-Cyano-benzofuran-2-ylmethyl)-piperidin-1-y1]-1-[5-(4-fluoro-
132 phenyl)-2-methyl-thiazol-4-yl}-methanone
(RS)-1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-y1}-1-{2~(3-methyl-benzofuran-2-
133 ylmethyl)-piperidin-1-yl]-methanone
(RS)-1-[2-(4-Fluoro-benzofuran-2-ylmethyl)-piperidin-1-yl}-1-[5-(4-fluoro-
134 phenyl)-2-methyl-thiazol-4-yl}-methanone
(RS)-1-[2-(4-Fluoro-benzofuran-2-ylmethyl)-piperidin-1-yl}-1-[4-(4-fluoro-
135 phenyl)-1-methyl-1H- pyrazol-3 -yl}-methanone
(RS)-1-[2-(4,6-Dichloro-benzofuran-2-ylmethyl)-4-methyl-piperazin-1-yl]-1-[5-(4-
:3'6 fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone
(RS)-1-[2-(4,6-Dichloro-benzofuran-2-ylmethyl)-piperazin-1-y1]-1-[5-(4-fluoro-
137 phenyl)-2-methyl-thiazol-4- yl}-methanone
(RS)-1-(2-Benzofuran-2-ylmethyl-pyrrolidin-1-y1)-1-{5-(4-fluoro-phenyl)-2-
138 methyl-thiazol-4-y1}-methanone
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benzoi m dazol -2- methl)- ieridin-1- 1]-nethanone 97
(RS)-1-[2-(4,5-Di fluoro-1H benzoi m dazol - 2-yl met hyl ) - pi peridin-1-yl]-1-(2-
ro o - hewolosnemsthanone 98 PCT/EP02/07009
(RS)-1-[2-(4,5-Difluoro-1H benzoi m dazol - 2-yl et hyl ) - pi peridin-1-yl]=1-(2-
I so ro oxy- henyl)-nmethanone 99
(RS) -1-(2-Benzyl oxy-phenyl)-1-[2-(4,5-difluoro-1H benzoi m dazol - 2-yl net hyl)
- deridih-1- NERSretlBameorfeadtDPlmethyl-pyrrolidin-1-y1)-1-[4-(4-fluoro-phenyl)-1-
(RS)-1-[ 213%4, @nfHl Hoyrazol-BryHerethetont dazol - 2- yl net hyl ) - pi peri di n-1-yl]-1-(2-
et ho - 6- fret ho| @sen-(3-BedyBb tivphea-21hethyl-piperidin-1-y1)-1-[5-(4-fluoro-phenyl)-2-
(RS)-1-[ 214@4, Gmdihyii-thirasiag-y1Hndnaei m dazol - 2-yl net hyl ) - pi peridi h-1-yl]-1-(2-
et hox - 6 MET N REETN (2IBIEI 1R 25 Rethyl-piperidin-1-yl)-1-[4-(4-fluoro-pheny)-1-
(RS) - 1- ( p18- D géthoxy-pplagidyly)lnikthhidné 4, 5- di f | uor o- I H-benzoi m dazol - 2-yl net hyl
?;n_ h:;gf' 5 | ks BB Rich A ety piberiditl /1 il -y Heaond | Hlb enzo
Y TR Y I B RS 3 o Yoeadin- 1 1) 1L 47 e PIEL - anone

104 (RS)} M3 2} ) ﬁ;%e ot 2 Yot pheeidin- fL U1 etﬁQ’l’l A {”%5'1 iézﬁ? pefi din-1
(RS 2\ th zifh5{:?5*)?%‘?‘85%9‘!?%@%”?@”% ?‘?ngﬁaéffé?‘h;‘{ﬂ‘ﬂ’y‘bl'b5' i he1-y1]-1- (2

- 1- [ Rtda4d, B ra- - 23 2piperidip-1-yl]-1-(2-
i di n-2- hen ?3OEOI7‘R§FW9HBhl¥gm§ &lh%oé% l-l:n%;?g[&)&;nr 0-1 — Y

i RSp1 2- ipiperifling L-y1)-1-] thyl; oxadiazel-

H benzoi igazp®Sp ﬁmﬁyﬂn proglylivipendiog Lyl -G methyliil 2doxadiazel: | hep

1) - met hahone PP e

(RS)- 1- [ p- (4, BEpTd{heTulare l ﬁzi@g%%‘ﬁ m :&P AT i b 1 y11- 1 (51
- 4 g 2 I Qﬁ eih th

; fluoro-pheé
3-(3- di rethl a,gg%&i%gol_ X Nigeriaif-1 985 195- D% methyl-TE none 108
ol

(RS)-1-[R- (4, P Qm@ﬁ(i’;rld; enzol m dazol - r(r)éthyl)-piperidi -l-yl]-1-{5-]

3-(4- di metht,am no-.buf ox 1 -2 hl-Thi azol -4- 1 -met hanone 109

(RS) - 1- [ 2-af“g?‘%‘f”ﬂiw?ﬁ“ﬁ’éfrlycﬁ%‘?@%bg%%ag?}é‘neﬁ”‘gftzo| -2-yl met hyl ) - pi peri di n-1-yl J-1 - [ 5-(

4- fluoro-hen |)-2-nmethoxy-thiazol-4-yl -nethanone 110

(RS) - 1- [ 2- ( 5, 6 Dichlatalogenldtbrh dspresentiinithe odmpvugd affotmuly (pit pay belfiuoting| | - 1- [ 2- et

hyl - 5- (4hblist)b@oi@briodidehi azol -4- 1 - et hanone 111

(RS)-1z[ 2- (5, 6~ - I o) j i = -1-[5-

AT N G A a alo S

(RS) - 1- [ 2P 0% Ipfep] SRy o 14! ‘B‘P_{fbf“ﬁ?(ﬁlé"zg’legg‘y SRR TSN §C iRt AP Prapeladory - -

3- f1 uor o chidis, greombingtians thererf, dtppreferablymethid pestbie 113

(RS) - 1- [ 2- ( 4- Fiien asciteteinthe tenfn dayz okan? a j - Inghmpenpil pieg fod exenipleyphnyl,of 5- (4- f |

uor o- henyil )y 13-nGlbRrel bichiiRzdle sfstent whEB hiNEROAR o} e rings is aromatic for example

(RS) - j[R[ 2-n%§h-&ﬁluoro- 1H benzoi'm dazol - 2-yl met hyl ) - pi peridin-1-yl]-1-[4-(4-fl
en -

uor o- -meth | -1H razol -3-yl -nmethanone -9 03/ 02?8‘,1 L.
PCT/ EP02/ 07009 Whepaised herein the term bicyClic hetero aryl means a 7- to 12 membered bicyclic ring

(RS) - 1- [ 2-sgsteni-heze at-ledst dyervf tieringsis etomatig/fonenample)bepiipédaraiiLrer 1- y| ] -1-[4-(4-fl
uoro hen XiraflydrotR&AMid3zolyl. - Met hanone
It will be appreciated that compounds of formula (I) may exist as R or S enantiomers. The
15  present invention includes within its scope all such isomers, including mixtures. Where
additional chiral centres are present in compounds of formula (I), the present invention includes
within its scope all possible diastereoismers, including mixtures thereof. The different isomeric

- )

forms may be separated or resolved one from the other by conventional methods, or any given
isomer may be obtained by conventional synthetic methods or by stereospecific or asymmetric

20  syntheses.

It will be understood that the invention includes pharmaceutically acceptable derivatives
of compounds of formula (I) and that these are included within the scope of the invention.

Particular compounds according to the invention include those mentioned in the examples
and their pharmaceutically acceptable derivatives.

25 As used herein "pharmaceutically acceptable derivative" includes any pharmaceutically
acceptable salt, ester or salt of such ester of a compound of formula (I) which, upon
administration to the recipient is capable of providing (directly or indirectly) a compound of
formula (I) or an active metabolite or residue thereof.
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116

(RS)-1-[2-(4-Fluoro-| H benzoi m dazol - 2-yl net hyl ) -piperidin-1-y1]-1-[4-(4-fl
uor o- herwyb)o3@easet h | - 2H azol - 3-yl ] - met hanone 117 PCT/EP02/07009

(RS) - 1- (2- Et hoxy-phenyl)-1-[2-(4-fluoro-| H benzoi m dazol - 2-yl met hyl ) - pi peri
din- 1- 1 -nethanone 118

(RS)-1-[2-(4-Fluoro-| H benzoi m dazol - 2-yl net hyl ) -piperidin-l-yl]-1-[5-(4-fl
uoro- hen |)- 21hwmrua>s é&utedmat&zmSeﬁrmédlmﬁwm@meﬁhe compounds of formula (T)

RS) - 1-[ 5- h
EZ %4 (g_ hﬁ cﬁx Ose)ék L)af%gfggfe BSlultz;blm ac t% le salts will e 1

yl)-meth aﬁ le in the art an mc de act (? ition lets nned ith mggamc acids e.g.

1- (2- Benz bmrp@morzz, lpydnebronic.-splpbenid, ditric dr-ppp3phdriq id¢ andingapicacisls eigydupeigic, 120
met hyl 5 t hin@tedd, adetiy fhimams, bigROfearic? benzoic, p-toluenesulfonic, methanesulfonic or

(RS)-1-[25 ﬁﬂﬂ%n&ruﬁb 1!:' ad. %&e&}aﬂé’é X3 q}xﬂa@sﬁ g%& Qs)éh)fbpéxgﬁ[)fe% Bie isodkibn & [ 5- (4-

fluoro- hen scope of %hls invention. Also included

(RS)-1-[2 °‘C‘§P‘%‘“§i éﬁt&‘é}}“ W‘t n
benzoi m da2@inthe seopeafife lyl‘lef}tl‘,%ib?fP énlhaiwpd hydrates of compqupdsorfdonadp . - 2- h dr ox
et hl -t hi azol - 4-Cefttain GEtht ashepvends(dRE)rmbia] (D-nfdy-foinl @idaddizion edlts wéth-ode or more

yl et fpyl) eéulmﬂr@/éfﬂp:' defdl Q‘Eé ﬁregeny ﬂnl'enjﬂoﬁ Bicludeshithin its szope all possible

fl uoro- phe hi,azol nmet hanone 12
(RS) - 1- [ 2° %@%ﬁﬁﬁ‘?&r‘r"oﬁ“%x‘?{‘ wcipamete f"f{’r‘%et hyl 23 i perazin-1 yl]-1-[5-(4-fl uoro-
henyl ) - 2- et hyl Singg the Scpmpp_up(ps] of qu@[u Q%d for use in pharmacéutical compositions
(RS) - 1- [ 2it(vll TeaBily bd wderstoedthatf theyzane Qac;r preEardbly providevign bybistaptigbly pai foend forl | - 1- [
5-(4- f1 uekdnphest Idast 609 Pikd) nlord dit@AP ht1dst 75% piRé AyReTeradiz 6t least 85%,

(RS)- }5 [ 2e£p§c1§n€§1;§%h%9 %gﬁ@o&%ﬁ‘g W%H;Xl W&%t@am)pﬁﬁ&&é Prehirtlohs de - (4- 1 vo
o e

ro-

(RS) - 1 [ 5 C?’EPCI‘—’F‘ ) PrORABE ﬁ@% NRPYHS S‘Tmﬂuiffl]“‘ the {’l?r‘(‘iqglpﬁ“i‘?bol 2-yl met hy
|)- i eri dpmpgsitions.- met hanone 128

(RS)-5-[1-(2- Bamz‘ﬁﬂing e frthydr atuiy bF the pedntidh thet-iyprpvidel dypocyd for et benzo 1, 4

oxazin-3-g %‘ of compounds of formula (I) and salts thereof. The following schemes detail some

RS 2 I i peridvn-1-vyl -[5-(4-11 uoro-
E)healy%g[ eﬁcfonuttt)s?%%oopoﬂl Pf%e r{vﬁléthogxe) E)Rg) 1-[ 2- (SyQ]/ano[beElzof

ran- 2-yl n'ethyl) pi peridin-1-yl]-1-[5-(4-fluoro 130

phenyl ) - 2SplemiA -t hi azol - 4-yl ] - met hanone 131

(RS)-1-[ 2-(4-Brono-benzofuran-2-yl nethyl)-piperidin-1-yl]-21-[5-(4-fl uoro-
phenyl ) - 2- et hyl -t hi azol - 4-yl ] - met hanone 132

(RS)-1-[2-(4-Cyano- benzofuran 2- yI met hyl ) - pi peridin-g-yl]-1-[5-(4-fluoro

phenyl ) - 2-firet yI-thlazoI none 133

(RS) - 1- [ 5-(4- {; th|-th|4;oii4>y|] - [2- (Betet hyl - benzof ur a
n-2- ylmethifl)- |per|d|n1 hawgee 18:M N

(RS)-1-[2-(a-Fl@oro- benzofur | met hyl ) - pi peridinekl1l-yd]-1-5-(4-fl uoro-

phenyl) - 2- met hylmt hi azol - 4- yI] rret hanone 135

(RS)-1-[2-(4-Fl uoro- benzof ur af¥2- yl met hyl ) - pi peri di n- Lraddienl- [ 4- (4-fl uoro
phenyl)-1-nmethyl-1H pyrazol -3 -yl]-nmethanone (ii)) | and

(RS) 1-[2- (4, 6- Di chl or o- benzof urag- 2-yl met hyl ) - 4- net h P@pﬁieﬁ'é"razm 1-yl]-1-]

5- (4-
Het ) [ j\‘h/
N Het
Arz/&o
25 U] n

wherein, X, Het, and Ar® are as defined for compounds of formula (), P is a protecting
group and M is a metal for example lithinm.
Examples of suitable leaving groups L include halogen, OC(=0)alkyl and OC(=0)O-
alkyl. The transformation (II) to (I) may be carried out in an inert solvent such as
30  dichloromethane, in the presence of a base such as triethylamine. Alternatively this step may be
carried out when L' represents hydroxy, in which case reaction with (II) takes place in an inert
solvent such as dichloromethane in the presence of a diimide reagent such as 1-ethyl-3-(3-
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136 fl uoro-phenyl)-2-nethyl -thiazol -4-yl]-nethanone 137

(RS)-1-[2-(4, 6-Di chl oro-benzof uran-2-yl net hyl ) - pi perazin-1-y1]-1-[5-(4-fluo
ro- phenywp-02oemssthyl -t hi azol - 4- yl]-nmet hanone PCT/EP02/07009
(RS)-1-(2-Benzofuran-2-ylnethyl-pyrrolidin-1 yl)-1-[5-(4-fluoro-phenyl)-2-
138 net hyl -t hi azol -4-y| ] - met hanone - 10 WO 03/002561 PCT/ EP02/07009 139
(RS)-1-(2-Benzofuran-2-yl nethyl-pyrrolidin-1-yl)-1-[4-(4-fl uoro-phenyl)-1
nethyl -1 {nf %ﬂﬁop%o l)]:armlhmmp@m&lﬁ&u(e%)d anhet{vdtoBarth af bl

thlophen eridin-1-yl)-1-[5-(4-fluoro-phenyl)-2-
met hyl - |azo¥g§f{% I:lgt hanone 14

(RS) - 1- ( 2- Benz 5{‘%‘]‘1{ F%"r?t‘?g 8 P'H’ét]P Hpeluds shuplopyprrpeny], riflposogceyd and o o- phenyl
)-1- net hWrxzﬂoﬂcp@p@ﬂoDegoteytiql-cmm areaespagtively, acid (e.g. trifluoroacetic acid in
(RS)-15( ZdBmax?oa{ehiahé)i Bebe: Sdithimidrotideth Beslvai such ayiquedus eigihadlj ad8- y| - met ha

?Cég)e 1- (28 §;%a l}ydrogenoéysmman ert soFl)\I/eFr)xte ge .2 d,lsmg fag}a[diunion charcoal m?lowerp zhceorlllgl Qrt hi azo
| -4- 143 L ;:banone ]
1-[ (S) - 2- (5, 6- Spmberpdsof o0 arei kaaws in the {iterpgire g1 oan b/ prepsicgddivknpwyy| | - 1- 5- (
4- 144 f| methedsphenyl ) - 2- hydr oxynet hyl -t hi azol - 4-yl ] - met hanone 145
(RS) - (2 Benzof uran-2-yl net hyl -pi peridin-1-yl)-1-[2-(3-nmethyl -[1, 2, 4] oxadi
azol - 1 - nmet hanone
(R-1- [2 %‘Zf'e fl uoro-1H benzoi m dazol - 2-yl net hyl )-piperidin-1-yl]-1-[5-(4
- 146 fluoro-phenyl)-2-methyl-thiazol-4 yl]- rret hanone an
(S)-1-[2- (49(6 Di fl uoro-1H ben i m dazol - | met hyl ) -
FE;] - met hanone and
ge

eridin-1- [50 (4f or o- en I) t hi azol
phar maceuty c cceﬁgragl,uanosa n a Gaho atpm i s present
in the conp un of Prmura () it nmay befl ori ne, —ehi ogi nel bromi ne or

i odine. 5 Waen the conpound of ffornmula (1) édntains an al kw* zoup, whet her

alone or formng part of a larger group, e.g. alkoxy or aI thio, the
al kyl group nmay be straight chain, branched or cyclic, or pi nat i ons
thereof, it is preferably nethyl or ethyl. Wen used here| term aryl

nmeans a 5- to 6- nenbered ring for exanple phenyl, or a 7- to 12 nenbered
bicyclic ring system where at |east Eé f the rings is arfomatic for

exanpl e 10 ht hyl . ¥ used hereinmn the¢ termbicyclic figtero aryl neans a
7- to 12 winge ed ring syst re at least ong of the rings is
aromatic f en2| m dazgyl, orH te rahydrobenzi m dazolyl . It will

be appr eci /ﬁ t hat conpounds«#—H)rmJI antlyrz may exist as Ror S
enant i oner, 15 present iMG@H4ion | ﬁl ides within its scope all such

i somers, |ncI u ing mxtures. \Were addi | chiral centres are present
in conpounds of formula (1), the present ention includes wthinits

scope all possible dlpsterem sners, including mxtures theregof. The
di f f er ent Whesgietiaad Arguees defige ﬁ@@%ﬁ‘l“é‘?@ﬁlﬁ&?ﬂ?@é&‘%é{io‘b@ré‘“ Féfh the ot her
by coh¥venpiotatalg grmtphods, or any given

Scheme 3

HN
x D~ O
(A, e (I
—— 9
e on o

|

X f > X E >
/;L N ArCOL, N N

A2
wherein, X, and Ar? are as defined for compounds of formula (I) and P is a protecting group.
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i soner may be obtained by conventional synthetic nethods or by
stereospecific or asymmetric 20 syntheses. It wll be understood that the

i nvent i orwpngloeates phar maceuti cal ly acceptabl e derivati veeCTaPorempounds of
formula (1) and that these are included within the scope of the invention.
Particul ar conpounds according to the invention include those nentioned in
t he exarrpl es and their pharmaceutically acceptable derivatives. 25 As used

herein "phar m%b&@bfﬁot@@tﬁ%@&iﬁ‘s? usiﬁ{db m&ty&sﬁyca}bewl %ﬂﬁ?;;g tyland,

phar maceut

conpound o}Jeﬁ AX%U I@O%?géqﬁggtgﬁqggwndltgmt adn egf‘fe a%}% (?%%f r‘?a&eé‘ic ?‘%H’t is
capabl e ofdi r(%%tSPéfwBrhﬁirﬁHﬂ? BarsPiyptaudapeisaes mthanpbpw a (1) or
an active qa@iyabb}’dr@&en@lvsw woinduset solventdog using elladivi ol ShE@ab6 b IRGF ARRBR 607009
It wlb betgpaeas)ated that for use in nedicine the salts of the conpounds

of formula (I) ﬁg‘i}g},s‘i‘ori}ﬁb@h&*ﬂﬁﬁ?%'b%%&rbgd 8 gpé?év%gd?en{pg% abéﬁ egbpanpey

phar maceut | aI i f/ 3@ g %

the art ar?a VPO b HEseRce I 4P A5id ek s i“éf‘"f‘%?%%f RROPhosPhesicqsidi wuallyiatis e. g
hydr ochl orql‘?yate%?@llp@bw{ﬁrnnﬁpr%@hpthwmcurm sitn jugdep acigin osmplitems,df acéxdmplai®ds -
or gani ¢ acibd®xgathonyd We affdrd C,difectlil ei ¢, acetic, fumaric, citric, tartaric,

benzoijg, p-tol f i aci d.
Ciner S By g lﬁ%ﬁl@é sidbic ng!g&%@%&%yg | Bphfe Bl eﬂacm] B?atuﬁggf ﬁﬁgp g 2t
conpounds S0 'f Of r%a?s §°’5%5° wd ﬁS‘I‘r{}‘éﬂe‘B‘tW at“HP 8“‘398 cghane,

i nvent i oninfe §’€93‘?nﬁ"c1>ﬁﬂi@§e sugh Fsrﬁlﬁthl’lh@@céb@ﬂ@fveb'ﬁbls Stegmay bmnmdeuiswﬂen at es
and hydr aflesepokentydousnds whichfcaserredction(with C Gied 1i1hdR i0én ﬁx&lﬁs&fbﬁm&nﬂs of
fornul a (ldchBynditahéindks sleRHcH 6f'an'ilm§ﬁ|réa§ed’é"sﬁJﬂ aQ'i'%th f3g) 10 equival ents

of th 5acig ope all possible
st oi c nﬁﬂgmyﬁggp Mﬁﬁ&engprmﬂ %r‘@mgfthvég sd ounds of formula
(1) ar o i TURGLEPERRlE kSﬁW Fikl nigatsnts Bydrodhprastion gpisbe dffected psingr @i |y be
under st ood@zabprepirazak y—yafl‘éNé\ﬁ,Nrtepn@étbylabhyampwmﬂwmqthmsphawﬁmmwl&l abgsepur e
form for sudbratiptigladlind @ 2AGN-dBONrdpylethylafiee Sui tably at |east 75% pure and
pr ef erably at Ieast 85% 15 especially at | east 98% pure (% are on a wei ght
for rsﬁ | npure preparations of the conpounds nmay be used for
preparlng the nDre pure forms used in the pharnaceutical conpositions.
According to a further feature of the invention there is provided a process

for the preparation of cj rmul a (hec@nd salxs thereof. The
etwﬁ} aaﬁigk'ﬂo nt etic reu{—es—ét»o rrp?unds of the
X C

foll ow ng sche ‘¢

i nvention. Sche (~ 00 ”f 4rOH N eHet OO P O
iii) and
(iii) L OH @

(111) M (M Redugt i

reductlon
X
[ deprotectlon r2COL1
Het [
lij Het
P 0

Wherein Het, X and Ar” are as defined for formulaIand P is a protecting group. Suitable
25  reducing agents include sodium borohydride which can be used at ambient temperature in
methanol.

Scheme 5
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Deprotection CNHet (iv) X Het Ar2COL, Hare 0 25 (1) (Il) wherein, X
Het, and Are are as defined for conpounds of fornula (1), Pis a protecting
group andwbiodsozerret al for exanple lithium Exanples of secrapbroiceavi ng
groups LI include hal ogen, OC(=0 al kyl and OC(=0 O al kyl. The
transformation (Il1) to (lI) may be carried out in an inert solvent such as
30 dichl oronethane, in the presence of a base such as triethylam ne.

Al ternatively ls step may be carri ut ghen L' represer{s hydroxy, in
whi ch case reactijon 'tg | 1)H¢tdkes pl c§ ig|an ineLL-asoqien sych as
di chl or onet ha | heypresence of a ' HRAg entrotgation “ag yli 3-(3 -

a

N
12 WO 03/00256% PCT/ERR;/O?OOQ dineth$laninopropyl)carbodiHnide
hydrochl ori de, and an activator such as 1- hydroxybenzotri azol e. |[Exanpl es
of protecting groups P include t-butyl oxycarbonyl, trifluorggggE | and
benzyl oxycar bonyl . Deprotection conditions are respectively, &acr'd (e.g.
trifluoroacetiec acid in 5 dichloronethane), base (e.g. sodi um hydroxide in

a sol vent such as aqueous neth angycatal ytic hyd nol ysis in an
inert solvent (e.g using palladj umion gharcoalfedychna || al gohol or ethyl

acetate). Conpounds of formula e wn in the |1 &r can be
prepared by known nethods. 10 Sghenme 2 (;)LoH EDC, 2-lam no i nophenol

N(ii) H FPZHNZ X X (ii®nFZR () ENZ A a0 AB2000L, wherein, X,
and Are are as defined for conmpounds of fornmula (1), Zis S, or O, and Pis

a 15 protecti ngV}ggecl)n ét, XQ' %II;]CF HIE a% alg%ghneé f&r%néula% ls%p_rotecting group and M is a

metal for example lithium.
5 Within the schemes above there is scope for functional group interconversion; conversion of
one compound of formula (I) to another of formula (I) by interconversion of substituents.

The compounds of formula (I) may be prepared singly or as compound libraries
comprising at least 2, e.g. 5 to 1000, preferably 10 to 100 compounds of formula (I). Compound
libraries may be prepared by a combinatorial 'split and mix' approach or by multiple parallel

10  synthesis using either solution phase or solid phase chemistry, by procedures known to those
skilled in the art.

Thus according to a further aspect of the invention there is provided a compound library
comprising at least 2 compounds of formula (I), or pharmaceutically acceptable derivatives
thereof.

15 Pharmaceutically acceptable salts may be prepared conventionally by reaction with the
appropriate acid or acid derivative.

The compounds of formula (I) and their pharmaceutically acceptable derivatives are
useful for the treatment of diseases or disorders where an antagonist of a human orexin receptor is
required such as obesity and diabetes; prolactinoma; hypoprolactinemia; hypothalamic disorders

20  of growth hormone deficiency; idiopathic growth hormone deficiency; Cushings
syndrome/disease; hypothalamic-adrenal dysfunction; dwarfism; sleep disorders; sleep apnea;
narcolepsy; insomnia; parasomnia; jet-lag syndrome; sleep disturbances associated with diseases
such as neurological disorders, neuropathic pain and restless leg syndrome; heart and lung
diseases; depression; anxiety; addictions; obsessive compulsive disorder; affective

25  neurosis/disorder; depressive neurosis/disorder; anxiety neurosis; dysthymic disorder; behaviour
disorder; mood disorder; sexual dysfunction; psychosexual dysfunction; sex disorder; sexual
disorder; schizophrenia; manic depression; delerium; dementia; bulimia and hypopituitarism. The
compounds of formula (I) or pharmaceutically acceptable derivatives thereof are also useful in the
treatment of stroke, particular ischaemic or haemorrhagic stroke. Furthermore the compounds of

30 formula (I) or pharmaceutically acceptable derivatives useful in the blocking an emetic response.

The compounds of formula (I) and their pharmaceutically acceptable derivatives are
particularly useful for the treatment of obesity, including obesity associated with Type 2 diabetes,
and sleep disorders. Additionally the compounds are useful in stroke and/or blocking the emetic
response i.e. nausea and vomiting.
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H N"OHNHAB XXNHECQz~ )N," -- Ar2COL, H Are ~O D C wherein,
X, and Ara are as defined for conpounds of formula (1) and Pis a

prot ecti rgogsowsst -13 WO 03/ 002561 PCT/ EP02/ 07009 ExanplPe3/EPD2/f1004 ect i ng
groups P include t-butyl oxycarbonyl, trifluoroacetyl and benzyl oxycarbonyl .
Deprotection conditions are respectively, acid (e.g. trifluoroacetic acid
in dichloromethane), base (e.g. sodium hydroxide in a solvent such as

aqueous et hangl g lopebd AlokbcGidbAcioaRng! yor s 1 n an fnert sol vent (e g
usi ng pa rcoa e acet ate e
t ransf or n@géﬁ%f ‘%ﬁ{}@m@m@gﬁbgeémg %gﬂmgﬁ%hﬁp @VWB‘? "% emperature in the
absence of2R)ddBwedithlapbanpoyhe(PldndehdaDmethylipipersznes uch as sul furic acid or

pol yphos ptar)2¢[ 1Hdhdbl-3udmatyy]- AB3-mehay St eiflubrenpuayienzoyllpipepzias ect i on can

occur &n §ibEﬂionﬁléﬁtIHQ&ioﬂBgDﬁfé&?Hﬂlb&&'ﬁle if for exanple P is
t - but oxycar bo C directl y 10 Exarrpl es of suitable |eaving

gr oups L1235 % %"arém%éogléen OC(=0) al kyl ., and Kk The
t ransf or mat i on C t 0OfeRfieaps C&éﬁs‘?‘?"éﬁwbl‘ib may bﬁﬁeqt?i’éﬁﬁc@ﬁfl%ﬁ’f‘thélﬂﬁ:h as

di chl or onmawvémioe includa distuebegd bedweina band tircadba skytlsns hdrasohlypapbydiydisasene.

Al ter nat i ¥glophyksRidssesst Sy poEysib Binfo! 4defisind Uiredh9Pophsts KypBRAGRAL MndisHIOXY, N

whi ch,;gas .as

it (1)§0 ngstyﬁl%%‘é&& Qxﬂﬂ‘grﬁa Qm%&&ﬁgfogﬁ&s?s% éxlﬁm od[ggl?%émg %g{y]e%ﬂges@@ ¢ nyl - 3- (3
15 di met h§AhaRAet 8hy*3psArat BRI 7 RAR 1 FOBRBIeetR cusaagnd AREATVERERE such as
1- hydr oxpdimbrot peira 2iypieal fadial gaintrenropatltic paiprtesleprin; chpplensegionfigaineact i on can
be ef f ect galdiesies Daddf; arthidzcraan gkt any p&n,\,ﬂa)mrhla{sd b infSctidned ¢ HINEtPaYkpatioNi um
hexaf | Uorg@ ﬁﬁ@ﬂ{l} (rs( FABA: n%%xaaptﬁﬂt%ﬁx li %oﬁ{]daﬁxt B ﬂ%{

N, N- di L sofr amne reduct i
depr oltl tﬁé‘f’ ecNI‘-‘bP"StfPeﬁf“’F P?—i“#‘eﬁr fg@aqcitpparcéwf &tucti on
X | CHet éWW@(f‘W’GW%F“ECO.l:% Het CNHet Pr (N HOO

The invention also provides a method of treating or preventing diseases or disorders

where an antagonist of 2 human orexin receptor is required, which comprises administering to a
subject in need thereof an effective amount of a compound of formula (I), or a pharmaceutically

20 acceptable derivative thereof.

The invention also provides a compound of formula (I), or a pharmaceutically acceptable
derivative thereof, for use in the treatment or prophylaxis of diseases or disorders where an
antagonist of a human orexin receptor is required.

The invention also provides the use of a compound of formula (I), or a pharmaceutically

25  acceptable derivative thereof, in the manufacture of a medicament for the treatment or
prophylaxis of diseases or disorders where an antagonist of a human orexin receptor is required.

A further aspect of the invention is the use of (2R)-1-[3,5-bis(trifluoromethyl)benzoyl]-2-
(1H-indol-3-ylmethyl)piperazine in the manufacture of a medicament for the treatment or
prophylaxis of diseases or disorders where an antagonist of a human orexin receptor is required.

30 For use in therapy the compounds of the invention are usually administered as a
pharmaceutical composition. The invention also provides a pharmaceutical composition
comprising a compound of formula (I), or a pharmaceutically acceptable derivative thereof, and a
pharmaceutically acceptable carrier.

The compounds of formula (I) and their pharmaceutically acceptable derivatives may be

35  administered by any convenient method, e.g. by oral, parenteral, buccal, sublingual, nasal, rectal
or transdermal administration, and the pharmaceutical compositions adapted accordingly.

The compounds of formula (I) and their pharmaceutically acceptable derivatives which
are active when given orally can be formulated as liquids or solids, e.g. as syrups, suspensions,
emulsions, tablets, capsules or lozenges.

40 A liquid formulation will generally consist of a suspension or solution of the active
ingredient in a suitable liquid carrier(s) e.g. an aqueous solvent such as water, ethanol or
glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The formulation may
also contain a suspending agent, preservative, flavouring and/or colouring agent.
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Ar O(l) Werein Het, X and Ara are as defined for formula | and Pis a
protecting group. Suitable 25 reducing agents include sodi um borohydri de
whi ch carwbes3exsel at anbi ent tenperature in methanol. SciremEPS2/607D49 WO
03/ 002561 PCT/ EP02/ 07009 HetM1 f0O' COVe ji N N N Het deprotection

~w "Het P Me P Ar2C0L1 X OH reductién X O C E C- NVHet N Het Ar20
(i) ArO Wherein Het, X and Ar2 are as defined for formula I, Pis a

protecting groug caﬂlsbsMoh $n the foMRloRk tdblk cAR @swp@rea diky Wsuﬁabwrﬁx&hﬂhcédﬂeal
schenes abc%\r/ree:r(tspr%ut?neh{susaffgpgre{nﬁ{ng sgﬂ}:itoh?lg? 0{19 SRS hﬁ%@e&% eeﬁa% Qg\z:li) by

conversion o 0 anot ornu
|nterconvelP%‘?SGrF“6‘1ose§\95§? Wosents. The conpounds of formula (1) may be
prepar ed si ngl yA oompsition irptbe fraim|of b capsitle san hsgpnqpeied vpige wotiheeapsdation, g. 5 to
1000, prefgbaahs, 8. ﬁeﬂetl@&nﬁﬁiﬁ@%&dﬁveﬂﬁgréd?d’nﬂbﬁn&)e(pie))areﬂhﬂﬁg)ﬂﬂﬂardcbl’ﬁér&rI es

may be pr l%q ¥d it aOtILPd h le 1 ahv ng%gbéfsmlﬁd}g{lé%@ﬁslfbn%n by multiple
paral | el Sy nt esi s US| ase or sol |g% hasg ﬁfhem stry,

by proced Lﬂr %&ar SRR 2 a"BWPﬁ‘cég“afTﬁr(P%‘ég‘aﬁquousrﬁﬂgs s B4
further asplend bf disprssipmersnspension thery Blladdntpp safi gRdatingarsBlépound- | i brary
conprising at |PBgshlpiraeigoomplsitivhs Easisiifa sxﬁlht)qn @ suspbaionat tietattdal | y

acceptsabl or e |t
Wil e QT o L T
%W;‘) e

derivat i vePol¥ rmaceu
accept abl el}’@lélﬂi%ﬂd\ﬂéﬁ@ f@ﬁoéstlt'ﬂgfé’f"!}h a F‘Bﬁa Rdveng Jé’é"tl?ﬁ?ﬁ agpigiielakes or
di sorders wher eCapositibisgfoniasl adhindstiatioramaymosvenientlebefotnorlatedas aeespli,r ed such

as obesit L Y %&H 2B RFrs. PAQbRE tohfOkFons RYRABY @ndeiksé NekitRn oPfRSubRhast C
Gty o At et Rt o TR el d e Reatt ol o%fs Bi fona Bl itk gg,a

Y, nction;
dwar f i sm @P@b’rj’rﬂf’ ?ﬂ‘ﬂéﬁ"ﬁ Oéiné‘g‘ﬂo%ﬁﬂﬁ‘é%f‘ ‘es% aSF ?ﬂlﬁaﬁw PR mi a:

jet-lag synkhrtberformof eequtndgmrm:ﬁdhfw use vuﬁlsa@@toaumg ﬂthCh Alteraatiyely thes&ﬁ%i?d as
neur ol 0gi Cahtathes@iyiRrasdispdSible@idpbiting deaicasiah ek 4 @dlé @Bsndseignisyundr ammesosslear t
and |ung cﬁ AP ited ﬂ@%ﬁﬁé&h@%@nmﬁeﬂe R %ﬁrp&awpngémaébge@dmmp |n$ ive

di sorder; ectJve 25 neu di sord depr es épts
anxi et ld’é’fl ain aNape B’c F%’?ec?ecfpmpb I AR 3, cP ¥ a%or(?amc prr?B ffgnt g %hoars er;
sexual dysaf ﬂ#REQqthPhY?fg%‘PR?%kaﬂW%qa{h%t Aespsol despeefoursy g plso %&ﬁlalfoml of -
di sor der ; - peip-aapikereni a; mani ¢ depression; delerium denentia; bulima and
hypopi t uitaris NConlf¥Sitions suitable for buccal or sublingual administration include tablets, lozenges
and pastilles where the active ingredient is formulated with a carrier such as sugar and acacia,
25  tragacanth, or gelatin and glycerin.
Compositions for rectal administration are conveniently in the form of suppositéries
containing a conventional suppository base such as cocoa butter.
Compositions suitable for transdermal administration include ointments, gels and patches.
Preferably the composition is in unit dose form such as a tablet, capsule or ampoule.
30 The dose of the compound of formula (I), or a pharmaceutically acceptable derivative
thereof, used in the treatment or prophylaxis of the abovementioned disorders or diseases will
vary in the usual way with the particular disorder or disease being treated, the weight of the
subject and other similar factors. However, as a general rule, suitable unit doses may be 0.05 to
1000 mg, more suitably 0.05 to 500 mg. Unit doses may be administered more than once a day
35  for example two or three times a day, so that the total daily dosage is in the range of about 0.01 to
100 mg/kg; and such therapy may extend for a number of weeks or months. In the case of
pharmaceutically acceptable derivatives the above figures are calculated as the parent compound
of formula ().
No toxicological effects are indicated/expected when a compound of formula (1) is
40  administered in the above mentioned dosage range.
Human orexin-A has the amino acid sequence:
pyroGlu Pro Leu Pro Asp Cys Cys Arg Gin Lys Thr Cys Ser Cys Arg Leu
1 5 10 15

Tyr Glu Leu Leu His Gly Ala Gly Asn His Ala Ala Gly lle Leu Thr
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conpounds of formula (1) or pharmaceutically acceptabl e derivatives thereof
are also useful in the treatnent of stroke, particular ischaemc or
haenor r hayp®3®0256ke. Furt hernore the conpounds of 30 for mrICA/EPLY/ 009
pharmaceutically acceptabl e derivatives useful in the blocking an enetic
response. The conpounds of fornmula (1) and their pharmaceutically
acceptabl e derivatives are particularly useful for the treatnent of
obesity, including2obesity assorg ated with Bope 2 di abetes, and sleep

di sorders.Adgigtional ly the conpounds are useful in stroke and/or bl ocking
the enetic res onse i.e. and vom ti -15 WO 03/ 002561

PCT/ EP02/ 07009 VRXHf} £4 ‘5@ in §ereqring WBW oRcqupopps Wiieh iplyibit the

(2R) - 1- [ 3,1@and’ secttmtiqmﬁfﬂmmmyl epeptoroyl |- 2- (1

H i ndols- 3- yI rretlh)gbx)@alp@b}aﬂ:kdaﬂng procedures involve providing appr riate cells which express

(2R -1-(3,f 4'1% e%par% u?faL ]éﬂ‘ch@ B'mc 'cél Iﬁfna ﬁfms
(2R) - 2- [1H-| uorortet |pera
o 2o S el TR pibR < ﬁf A %se

ant ago n| s t’fo eXIere ihedP@é@é e@e@KPf@HS%fbﬁem@ ighercdenizatpd with & teetaaoexummd fmé gor danc e
Wi th the drexenidcepto lipahdid@beiatinkibiacn bf Dfuf@iofidllrespiitde. COficCcsmeh sthechiayt his;
adr enqlpyp &:)é&lkré iHoR88HE use oFNPRERSINSIeS wilich GRIBInsFONRIAR BYtdsS He'GFREn-1 adenoma;
adr enohypogﬁét% Eé{se&f unc wd)&/m%%lct itonal or 10 psychageni c anmenorrhea;

nCt

adrenohypo rai ne; hyperal gesia; pain; enhanced or
exagger at ed sen%‘?otﬂ?e\‘/ PYSENING P’ﬁ’&?‘h‘feslﬂ‘&‘ﬂ“‘één tHfBERHRY gs"i"%? dingAheserp-A resapior
al [ odyni a; ;inta abapus pedytes tditansienblyierprestthguiecaplor f Alod @éeppaborytes ewsrtispabhiadedai n;
back pai n;wiinibepior ieHdARGA teRRbMRporid NIIORESY! deRBiibnl If inh@ifidd drb kznf 3 fe

sport 35 i nj MiNof Q&Eé}nﬁ]é%}e%ﬂgg&n% Qfﬂ Bgre' tﬁ'cIu%Etttl) %ﬂﬁt a%%va't_‘on of th%) %Ee s lbﬁa e .

syndr one q neur al gl a;

cancer pai'¥#™%9ost 15. chem)t herapy pain; post-stroke pain; post- operatlve
pai n; neur al gi dAnoghermedpdinelees sergemag fooeanepoumds whightihldbibaetivation ofithear cot i cs.
The i nventred@ptonbpdetgminingiatsbidonettiatingddf atlitrBdd drekivl rqeeRyeiphndg ceils@ages or

di sorder s p,WhBE RecdflorRRGQRisRh. Phis ﬁxeﬁfdﬁ%o%seﬁ(dn@fe&ﬁ@%hﬁ’d}ydté cél?&ﬂh PR,
whi ch ffective

onpri ses mnisterin t her eof
anmount 60f 3°°% t%e na. of r?co?tﬂ%"g’ t{’%)the Ce?ljegprﬁﬁgsrtﬁﬁggfﬁ‘?r 83I'ti; fflrfaﬁ‘t)a ccept abl e
deri vati véO'BtPFé’Péé‘?e celf gee]l eabang RreRraiPnIViglA wwapounddp s arasence oL # lsbells a (1)
or a phar rfeecftancadxinl ecetpliginde Thelbgand atay ventsih e raiifaptiviedabels Sthe amotitef
treat ment weu&rlogah&bamu% 18¢ reClpRRAR Bfeadtired] b § WydRdaSurihb e/aRadiivityant agoni st of a
human orexin reiee(@Fﬁ eﬁ:ﬁ@%‘c J%‘fvés'ﬁlv bt‘ﬁ!@ §®c‘%e%¥ ?ﬁ the use of a
conpo gd of f ce tlca ) erivative
theregf, o ?%?Séw&man RO 5ptqoreS ieaLip g eivgh ions, or
pr ophyl axmﬂlebfon@hbye&”g%@gﬁne ind¢rachion of an expran-é respptamtisagbwitls the Qfexal-mmtpror exin
receptor is redqulpublicatibnd inclullieg barspekmital to pitents mdgatehtpplictibrRecited e this

I( ﬁR% o é Lgﬁg?"mc%ﬁ% drd héig'lﬁ Qﬁ&ﬁ)&gﬂﬁ% gﬁf&&é’rlcle 2<it edch iidingial p\?bh&ltﬂﬁ R»Jé%' ) p: ge{) ?Z' ne
i seages oreeel St T MR R o tsaee P & iethe rin b RREE 6t 7
r equi Ped. Tasth- For use in therapy the conpounds of the invention are usually
adni ni st er ed adha foljphargfixewpies itladtratghppreparation of fliaemicologiosliyoretied so provi des
a phar macebipsimbis SQAPRSntb MThe DREPIPLSASTIL-D 88 YIRAME the 9fep&eﬁmfm&rhbema@§ a
phar maceutj &%{ljogn&%@ﬂ]gmjﬁ%nder ivative thereof, and a
In the Examples "H NMR's were measured at 250MHz in CDCl; unless otherwise stated.
35  The following abbreviations are used herein;
PyBop means benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate
THF means tetrahyrdofuran
EDC.HCL means 1-(3-dimethylaminopropy!)-3-ethylcarbodiimide hydrochloride
HATU means O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate
40  TFA means trifluoroacetatic acid
DMF means N,N-dimethylformamide
DME means 1,2-dimethoxyethane
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pharmaceutically acceptable carrier. The conpounds of formula (1) and their
phar maceutical ly acceptabl e derivatives nmay be 35 adm nistered by any
conveni erwoOrsdl e.g. by oral, parenteral, buccal, subl iPocgERb2/0MeSsal
rectal or transdermal adm nistration, and the pharnmaceutical conpositions
adapted accordingly. The conpounds of formula (1) and their
phar maceutical ly acceptabl e derivatives which are active when given orally
can be fou)mquitﬁd 12RS)LBELADuBlox ?éﬂrb&h%vl)—ﬁ(l\gmeﬁﬁ;xﬁ-wﬂ IcitbARRYHS ONS,
enul si ons, pcﬁ fts, capsul es or |ozenges 1 quid ?’or mul ation will

0

general |y a. suspensj qn . or solu ion of the active ingredient in
a suitabl JOI(RShf e’(f:?f"i}’?oé‘?’?aé °n¥l) 'P‘%Hd‘&&ﬁ% el @t & dLAmONRt er, et hanol

or gl ycewdichlsrommthage (ldrmihyasardded seqhentinily, N.Qudimethyl hydioxplaimjdedhad gll;’/ﬂol or an
oi | . The hmidly triviyQmineis mlauaonmmtaaapyaoﬁ 1092.7 G Mthe rbIRHEHMKALE VE,

f L%ggmgvr?elst%q i tdrhr AGE sk théh téb%%re m&?&ﬂrﬁ@fgy’&gg@fabf\e
phar rraceutpf"érﬁﬁslmia ?%%m]r)oﬁ‘? Hefyre ‘ﬁ’é‘?d”ﬂsé?paff?%@& Wﬁé‘ gg‘ltgag/t‘l“ﬁ‘ieﬁul ations,
such as mageess asrmugtlwdfoa@@car@qnaﬁe(ﬁhx 25 mhendbrine (Yt )dken expppratesd it nayg e Ther |
conposi t i essultaat tdleurfesy oil wis chrobptiphedoanilies gl cRipiag @ith 06 P @hyl adstakd 18

can a0 pr Lblilled SAREES Smpotftz 08 110k Pes eI I, | e ht o a hard
gel ati npc pSUre? tr%?%ﬁa??%nglﬁ3wgeéelr3§23ﬁ2%‘?regfféeﬁghél on can be prepared
usi ng any suitable pharmaceutical carrier(s), e.g. agqueous guns,

cel | ul osePesctiptiof at as)m(z_mnh&umﬁlcamnm 3 ?eh%mogrcaﬁﬁﬁﬂmﬁémet hen filled
nto a soft, qahall grueRRRiheo 74 tlvemﬁgﬁ?dgfﬁﬁgo 35@95%%0%3(1 onsist of a

solutl n suspe n sterile agueous
carri &8 of r@w‘é&ﬁ 4@3%5@ S4armoD) %ve§3 iy | Lherrespltan igprg gt stirred

pol yvi nyI fcpyﬁmn iatl $AEC thier RDHi-tier-butrloyicarboyil)-HEN-sretharne Nenéthylgktiagropit i vel Y,
the sol ut piperidiasy1tueg, 3l6% @phol) inSAIF @nd) Wieddddasonbiin bidabe whilintdolstibd abl e

sol vent | Qt'ﬁjred%ﬂ Brmﬁoataﬁ?‘tn TRE FnBlehr® Wras SRPIRAGRD SdeRARd Eﬁfnoﬁ‘iﬁ&%éloﬂ 0 'n‘ﬁ} ration

I
horosgl 1 St s %tf:& 2Py Lo ‘%&eﬂ ieapCLPE MRS ER SRERER 15
of t hé0acequpeus sadipmdydiogen qarbonglp S5y dhenicranerajeddie vacpe-abheresient sgislue vas
non- aqueousomatogrepticd andiliaa gel elitiag Wigh Hr % sthyl sdtaierin héxagd ®© give timtltki dose

quanti ti eso:g@uﬁagrgjgzg%)mwemmss@ﬁd ed cont ai ner which can take the form
of a cart

evice. Alternatively
t he seal e nt al n@ﬂ*r?aﬂ%(ei 336%%25%8‘?@%9 ug,?n% devi ce such as a
si ngl e dose nasal i nhal er or an aerosol di spenser fitted with a nmetering
val ve2s5 Wibkegripkien 80@sy2-(b- BedrdTarmpyntai1)pipetiainesol di spenser it 20 will
o1 opel | anf o2 st YT Ea Rt A BEAAY -"Wiﬁ‘*%ﬁ% S DR s 320
dosage fobr?i é’é?rlr) lﬁfiée y[egﬁé{yf‘?ig (f@ S(?fl‘?etg‘;‘! %"é o@f"f’ﬁ
sui t abl e th§resBitang mixtye heated 4t ARG forXgrmin taanrcgpled o ropra quf%%lr@ﬁ@mumozenges
and past i hydesxide€rid gt he6 maiol)weas iaddyt ext thertixtge heatadiat 20080 fovi 8. Ahemruliasr such
as sugar aagthacsfikedinto %t&(mmmam&fedgﬁdmml alet 9 lxm%m Mepe COARAS t 1 ONs
for rect al) g%ﬂ%&}a&*s R&%;el cﬁ’@d ?ﬂ [5 §gt{c%v néte&l in VBCL{1 §{vg {he tx?le 6&#}?3&9«? IE) rl es

cont ai ni ng con ‘g%lﬂl ona Base"suc
Conposi ti 6h&) &if 88¢@lf or ¢ ransder mal admini stration i ncI ude oi ntnents,
gel s and Massspestrum (APTH). Found 216 (MH') C14H;7NO requires 215.

35  Description 4: (RS)-2-[(2-Hydroxy-phenylcarbamoyl)-methyl}-piperidine-1-carboxylic acid
tert butyl ester
A mixture of 2-carboxymethyl-piperidine-1-carboxylic acid tert butyl ester (0.97g), (Peschke,
Bernd; Ankersen, Michael; Hansen, Birgit Sehested; Hansen, Thomas Kruse, Johansen, Nils
Langeland; Lau, Jesper; Madsen, Kjeld; Petersen, Hans; Thogersen, Henning; Watson, Brett.

40  Euwr. J. Med. Chem. (1999), 34(5), 363-380) in dimethylformamide (8.0ml) was treated
sequentially with EDC.HCI (0.76g), 2-aminophenol (0.43g) and 1-hydroxybenzotriazole (0.05g).
The mixture was stirred for 2h, diluted with ethyl acetate and washed with water, dried (MgSO4)
and solvent removed at reduced pressure to give the title compound (1.29g) as a gum.
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Preferably the conposition is in unit dose formsuch as a tablet, capsule
or anpoul e. 30 The dose of the conpound of formula (1), or a

phar macewpaalb2seaccept abl e derivative thereof, used in rog/mEPOREtNENt Or
prophyl axi s of the abovenenti oned di sorders or diseases will vary in the
usual way with the particul ar disorder or disease being treated, the weight
of the subject and other simlar factors. However, as a general rule,

sui t abl e wss Sptosas (ARY): Baind 38S(NIH). CRBNKW), requiree3=ui t ably 0.05 to 500 ny.
Unit doses nmay be adm nistered nore than once a day 35 for exanple two or

three tings at the i t, of about
0.01 to -"ﬁstfrw% RS BStronovab st R iR A b S tif ol ort BP9 fistr s "o
nmont hs. | fRR®KHe érow-phq@vﬂa?rhm@d}me@m«ylparé@@pl esbeylendid teribydestaie above
figures a(ie25yl4etivaiesplomictabid (p.a7HRId d NN alimahylafindpyridink §0.0235) wéile

|t gX' Z 8' ggb&ﬁ‘ﬁm&lfxf]Q%&ctﬂ&%lgér%&ﬁe\i(%rﬁﬁ%ﬁd%@ﬁﬁﬁﬁe lgglﬁﬁ £6 48R PR aRE whor mul aA ﬁ ;)S
oo o BT B ARG ARG SE, ‘f‘ﬁ’ﬁeg% RS PRI
Cys Ser Cydveaf gpmoxgy at 1ed5cefmrefslre Tihe regidpewag colgpn ghramatpgraphied (adicy splst—H s Al a
Ala Ay | I% thehrndhin dichiBronotss)00 256 theRifF cERPRADDIDE) 20 25 30 Leu- NH2

Orexi pg A 868s HRe@IR{(A9IFduid 3£7 @2AHNG,ALRABIRS J16r conpounds whi ch

inhibit the Iligand s activation of the orexin-1 receptor. 5 In general,
such screeni ng procedures inyolve prOV|d a propriate cells which express
the orexi Rescriptien py RS)»-3Fiperidin-2gimethylbe Ils include cells from

manmmal s, (RO Ben@pmmb-ﬁmhaethﬁml@rldmo’rll-carblonyl}gaﬁltiitqul'%rl ester (98Pgnwcl eot i de
encodi ng HidBlodiRYiafic (Smi)eeBRbSIEd (iG-biiHdnd Giflusransficsid @l aded Thexpi@sS t he
recepior. wlé‘ﬁm%é Rﬁtﬁ%c%%gol hO{so r&d $li6 Bk ARd bp%&tsﬁﬁn rbbhafe (&&ﬁf) a&cP”POU“d and

?25 pg:lg)él Q’g‘i‘ét gﬁ'& dé’@?‘é’ EPB’E@S%?%QF IﬁWBrF\‘)lggd Wﬂi I anophor es
whi ch ar efw%ﬂéﬂ“éqﬂ‘m‘??s@?@r%@st ¢ Hide epmperil (8- 10 ecept or, as descrl bed in WO

92/ 01810. MasSfleruns (AREYrFaugd P O@EAT)r @, sH NS} req@sres A6 oduci ng RNA encoding the
orexin-1 receptor into Xenopus oocytes to transiently express the

rece The. J9) ; i,gand
and ?Qes “cor li“gn?a(h% Ici?gi%@%f) f"ale%) %S&B%E%IM%%%ggﬁ%a Si né’i‘fdl n the
15 case of‘””s'b‘%‘lé'éﬁeﬁg for corrpounds which are thought to inhibit activation
of the re@bptittrcoppoundavas piegarediusingibe methodrefPasetiptiony &) fyoasS-Sluprobanizefgran or

conpounds (Ng8gC t0ninid)) fbi frep@€dtion 8del WOONE1375%, as 4 pyRIIon sblid (ASILRANI Ng

'hQC'eb' ti OW{MB?ﬁd‘E?(ﬂglﬁigﬁtﬁg -§%B5q5R%h)11.30 [18€ BRA®M) Izsgtamsot @Hg%dd; whi ch
eukar%t.elﬁe%% o Lo S50 o poa i SRt ALTAT R e
cel | expr€dhay, 1%7r‘b@5ptidr—?)ﬁﬂzlg arfAé8Land contacting the cell or cell

menbrane preparation with a conmpound in the presence of a |abelled form of
an or exi nnlscwpﬁem s;-zqstmorath@nioﬁgaﬂd-ymm Rpipeliding I adi oactive | abel .
The amouniy, of fle co %&ls bieBARL BRI bR Df%es&{i)ﬁ%?rﬁ%lﬂ ®RTBEP S Ploro®- 9- DY

neasu n ra
gd gbenzo ran-2—yl)methanoyl)—plpendme-1-carboxyhc acid zert-butyl ester, D7 (1.21g, 3.49 mmol),

as a pale yellow gum (0.72g, 89%).
Mass spectrum (API): Found 234 (MH*) C;4H;6FNO requires 233.

Description 9: (RS)-1-Benzofuran-2-yl-1-piperidin-2-yl-methanone
35 A solution of (RS)-2-(2-benzofuranylcarbonyl)-1-(fert-butyloxycarbonyl)piperidine, D2 (0.86g,
2.61 mmol) in trifluoroacetic acid (Sml) and dichloromethane (20ml) was warmed at 35°C for
0.5h. The reaction mixture was evaporated in vacuo and the residue partitioned between
dichloromethane (30ml) and IN sodium hydroxide (30ml). The aqueous layer was extracted with
dichloromethane (30ml) and the combined organic layers dried (Na,SOs) and evaporated in vacuo
40  to afford the title compound as a pale yellow gum (0.59g, 99%).
Mass spectrum (APIT): Found 230 (MH™). C,4H;sNO, requires 229.

Description 10: (RS)-2-(1-Furo[2,3-5)pyridin-2-yl)methanoyl-piperidine-1-carboxylic acid
tert-butyl ester
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Yet anot her screening techni que involves the use of FLIPR equi pment for

hi gh 25 t hroughput screening of test conpounds that inhibit nobilisation of
i ntracel Iwbag/oeasbrci um i ons, or other ions, by affecting trhe/EPIYenerti on of
an orexin-1 receptor ligand with the orexin-1 receptor. All publications,
including but not limted to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual
publ i cat i ansNwe/BatsEeeh i Ieaidey (283, 5. Mshniblgviad ddded Ardpwisd &dr tEmBGo b BG@dPOr at ed

by referengesherein éi‘f‘?b}p Qi (ofswgwm@@l& f Etﬁhn sm%hm'mmen&ﬁ 'es

n
RERLAL e s A e

tppgiu rﬁr@ﬁéﬁ"ﬁ ifofp gin at -

i nt er nedi al0&sthepg S@Bm?cﬂflﬁ%@ loftert-brtyloxxearbonyd h2-(N-meghoxy BragiyleasbaniayBVR s wer e
nmeasur 6d gliperigdibHal (141 E0nutN) ig ashydidne THIFY20ns) dhediided or Thén. b thew ng

abbr evi at 'r&ﬁﬁarﬁrs@luﬁkﬁnes@rrg@a{te?dae 6B RO Rjxture was oured mto saturated ammomum

benzotri az o yf‘%gﬁ"ﬁ?‘é %&p é AR hgl%%gaﬁo%ﬁ&%mll econ?bme'é%l;go RICS wgre%rled THE

nmeans tet r

1- ( 3- di met®pS& ;smﬁweﬂﬂgv@vmﬂ@ap%@Maﬁf@emhtymameﬁ OB pifiepezelAmingTsitns -
O ( 7- azabéné ethybavetate In yithlomsinbthide, thigive diertalrebmyydund s wlnuﬂwsaélid{omghos phat e
40 TFAOmeq:,Q% trifluoroacetatic acid DVF nmeans N, N-di rret hyI f ormam de

8 0) 61 P | ER
(RS) 1. (teﬁﬁ%ﬁ{‘f’o‘?ﬁt 13851 V@(gg&’(?ﬁ R ng agngf ffrimgle?lndl he
To (RS) - 1.0, bt o7 4% @aia»a 580 115 AT hreRs Tt B 1 LMl 1 7680 g
11.5 mmol X}Hrbroaiith66 bﬂ‘bbmmé,ﬁﬁﬁ(lﬁ,))rMm),aﬁdﬂdfﬂHslaqadm)tl ally N, Odinet hyl
Ezdéﬁxy'(‘é‘”,‘ﬁge (1%32’1: J 131;7 %;?m ' )%;é}&ft oY ag;r;de Cos i fo g m ) e
?lg[}tl 1 lge 2 C[E:E d
b 1M1 e (85 comRbind 1eS hysRgse oo s g a%af’mﬁn jane (@40 M), gng - poure

sat ur at ed b]m@é’oirx B gy mgedidngd rratbary isragidder(-Butyl e36r, mw (Bhlt, befm@o.25 m )
t hen evapas atight brown/gei@.26gv@%).esul t ant col ourl ess oil was chromat ographed

on silicapggks HJuh ) tHdund2 PA®IEIc BlrEquis 2150 hexane to give the
titl ezgorrpoun gW’ 77u% as a collsgﬁjﬁzeggq oi | S . Mass spectrum (APP):

Found™273 ( MHt) , ClSH24N204 requires 272. Descri D

(RS) - 2- ( 2 Isseripfioni2n(RYZrGQur L“i?—'l‘t'é?ﬂ‘%ﬂﬂkﬂ'%(&fﬁ%’b&‘@?’ﬂyﬂ)‘f’ pef reat-byl To a
sol uti on @ktebenzofuran (0.37 m, 3.36 mmol) in THE (40 m ) at -35C was
added 15 BbmgdtdshmxhihymdehMbérghdﬂrE)ne(a%o@éo 24, smhoB4vabidikd toQVdtifreBsoliitidn of he

resul tant ”853 MRS 1512k 1o, @ﬁ; t'a Tél L3 %@2“74778 ip anhydrous

(RS) - 3(t iolfie }g"é }q N i di ne
(1.0 efr x"ﬁ %w?f ‘6‘}/@5\%5‘3‘1 é I"gs‘gﬁ ant
sol uti on 113}1:1‘?1} ‘ilféﬂwls%?"eiénm ﬂheaqsuh%@xtqrﬁ@/aﬁﬂwé far 1anin Zﬁ°§dhqnm 0

sat ur at ed salmmmﬁ(RS):h[tarrt-ibaiglo((ﬁﬁrbnhyl)-zMeﬁiobcy—abmaﬁymmmo@'l)#wﬂename,m e (3 x
20 M) . TRESEORRTARGNG SAN:GH MAT G0MASASCiR bikr S Pheokik aGupaus sodi um

%gr ogen 9&{.&%&%(&% e ctmn 1xt1re%f Yﬁ? Qvf'i%g 1% 26 ?33@/& ?ﬁﬁ troacertrutna%e residue

ronmat ogr a ate'n
hex ang to nwdy@ Waﬁé)ogrpq 1115) saturated anmomum chlorlde (300m1) and extracte with ethyl actetate

(2 x 100ml). The combined organics were dried (Na,SO,) and evaporated in vacuo. The residue

was chromatographed on silica gel eluting with 0-10% ethyl acetate in pentane to yield the title

compound as a pale yellow solid (1.2g, 66%).

1HNMR 8: 1.2 -1.65 (12H, m), 1.65-1.85 (1H, m), 1.90-2.10 (1H, m), 2.20-2.50 (1H, m), 3.30-
35 3.60 (1H, m), 3.85-4.20 (1H, m), 6.20-6.40 (1H, m), 7.50-7.90 (3H, m), 8.07 (1H, d, ] = 8.4Hz),

8.18 (1H, d, J = 8.8Hz), 8.20-8.35 (1H, m).

Description 13: (RS)-2-Piperidin-2-ylmethyl-quinoline

The title compound was prepared using the method of Description 3, from (RS)-2-(1-quinolin-2-
40  yl-methanoyl)-piperidine-1-carboxylic acid fert-butyl ester, D12 (1.2g, 3.66mmol), as a pale

brown gum (0.053g, 6%)

Mass spectrum (Electrospray LC/MS): Found 227 (MH"). C;sH,sN; requires 226.

-21-



conmpound (0.32 g, 26 %9 as a yellow solid. Mass spectrum (APP): Found 330
(MH) CL9H23NO4 requires 329. 25 Description 3:

(RS) - 2- ( 2vBaapefsar anyl met hyl ) pi peri dine To a sol uti on of PCI/EP02/07009

(RS) - 2- (2- benzof uranyl car bonyl )-1-(tert-butyl oxycarbonyl ) pi peri di ne (0.30
g, 0.91 mml) in diethylene glycol (20 g), was added hydrazi ne hydrate
(0.16 M, 2.79 mol) and the resultant m xture heated at 170C for 30 mn.

then cool ed to .ro P oxide (0.44 g, 7.86 nwol
" asoco BT OB B P 2 0,5 0 )
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Birgit SebgshiRs: HOHERNS), SHOES ot (sBREbab.hs3 (L &, J Edrgd BHkS.2 (),

Jesper; e Pet ersen, Hans; Thogersen, Henning; Watson, Brett.
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was tﬂ@at ed sequentially with EDC HCl (0.76g), .2-ami nophenol (0.43g) and
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( RS) - 2- [ ( Zydhysuewysminamyvaarbambyice atdeddyprwiss sperentialive The EREHD %9 ‘éci d
tert but y'fox%trﬁih RDlid ﬁa%ﬁﬂhddeéah&&tmrgeﬁwma@m 0 . S olifs Brg filterndl washed
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chromat ographed (silica gel, 0 -4 1% nethanol in dichloronethane) to give

the title 3ﬁrs o&gﬁq(;( @i%qg){l }é)(4\431%§ro%ﬂﬁﬁilf-mJtmith.hzolﬁgupdeﬂﬁﬂqu}m-l})

C18H24N20 LLon 6

(RS) - 2- Pi Jdpst ? Im%@r"}fo xazol fic acid

(RS) - 2- Ben&emmwlut@nyf -Hyerophgp Tzd}‘ﬁlé’l'lth‘%@}%%ﬂ’?xg 9E'U. tert butyl ester
(0. 5005 i N3.00%ablsmnmibEn BMT(508H) Indeeaszon o deated seauanhi mmélh?&Nf rifluoroacetic
aci d (2m) gaddediikianitl gslasly HETO@S 78t 12rshebIvhénafiec girdueior Hgsh piperigin-

pour ed Omeé) saturatdelge n%ﬁgs( &eﬁyquwﬁ;}{egprg@ 1@«9&8}} $%5! 1BSHuRsl) wast h

di chl : .
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Spect r um ( BRIprdduciFeaseatr2ted igihpieihyl ehes-beerncatha ?er"é"’é "‘2*116’ rtll on 7:
(RS) - 23d 1- ;5 Fhakied QA tidathe iyen) embved iroydcke foiafierd the tide qm@alrrﬁ@keu ic acid
tert- butyl%e?lg&eg?m'f 8 |8g%; corrpound was prepared using the method of

Descri pti off 2 1 FOm R b0 URLQRSHA BIHH, 11,055 requires 376

Description 17: (RS)-(l-{1-[5-(4-Fluoro-phenyl)-2-methyl—thiazol—4—yl]-methanoyl}-
35  piperidin-2-yl)-acetic acid
A stirring solution of (1-{1- -[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl] -methanoyl}-piperidin-
2yD)-acetic acid methyl ester, D16 (4.00g, 10.6mmol) in methanol/water (75ml/25ml) was treated
with sodium hydroxide (0.85g, 21.3mmol). The mixture was stirred for 16h at room temperature.
The methanol was removed in vacuo and the residue was diluted with water and extracted with
40  diethyl ether (2X). The aqueous phase was acidified with SN HCI and the product was extracted
with ethyl acetate. The organic phase was dried (MgSOy4) and the solvent removed in vacuo. The
residue was triturated with pentane to afford the title compound as a white solid (3.10g, 82%).
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(1.36g, 10mml, for preparati on see W99/51575), as a pale yellow solid
(2.81g, 84% 1H NWR 6: 1.20-1.60 (11H, m, 1.60 - 1.85 (2H, m, 1.90 (1H,
broad m ,w0.0360256¢2. 30 (1H, broad 25 m), 3.20 - 3.40 (1l1l4pChreraziorepy 3.85 -
4.05 (1H, broad m, 5.20 - 5.70 (1H, broad m, 7.10 - 7.25

(1H, M, 7.25-7.4(1H,d, J=7. 4Hz) , 7.45-7.75(2H,nm). Description 8:
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exanes D a stirre

sol ut i Qn o 20 fur of ﬂ\gﬂ‘gj{ piﬁ geﬂ?gﬁggw??é]gl%o‘ﬁ)agl%pgé Bul | . Soc. Chi m

Fr ance1 646, 1970) in anhydrous THE (20m ) at -75C under argon The
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m ” a”?e&%o%ﬁsa&td%ea}ﬁé é’a Ltgm()ré%ﬂké& Ll a[f%%é‘& Ch%rﬁo 3§$ 9 é g(nee@%r%e

et hyI %ﬁcetfﬁﬁt@ d a8 Gryih stiyring. vaskeniraeritop lga%ﬁwewrt@nmf ?efar oma ) and

evapor at egipenidipad trartboHie acid girtorty heatsr OF85 gimeds edded phdbieating wid dogtinugéforel ut i ng

with 0- 1%uesienyh. H&%&e‘ﬁewmd hﬁﬁh@rmanﬁtadr@uﬁ &hyia¥eaté, RRsHedtwifh se@ppaAuUNd as a

col ourl es 4!._11[1? 60 -
1.80 (2H, % é%luég)dgrﬂlﬁgaﬂgga Il_li bn 1 aggthes A r thzngja 01 3 15 -
3.40 (1H, 5%%bduﬁrvas %‘“%ﬁ“’ PhogCigRecl 3% %at%wgen 5) Beeifeppeton ik .,
7.30 2b1H whighouas tifipraterd wifh dethy] etprda affery! thegitlg gompaund py aeale brpwn splig §0.38a,|

broad m . 1B%)Description 11:

(RS) - 2- Pi pg@hd A Yk sdddr M D) t conpound was
prepared usi r?g'bfbhenynéaﬁog i(:)?II De%(fzzr?(l pti odg%%ﬁ %Nﬁ)ﬁja rg}és23|5‘(fl furo[ 2, 3-

b] pyri di n 2 yI)rrethano |) pi peridine-|-carboxylic acid tert-butyl ester, Do
(0.51g, 1953 StRhiguerost-pinsrigind-yloethgh1LHhengoimigazale. KAt r um
(API +80 Fo&mdn@sblr(hbﬂdt)z -G E3PIEBHREl H-bepzdimidaz A D6yImetRPl)Ppetding cahoxlylic
(RS) - 2- ( 1-a6Mirsbitir el D1 9E378AB Y 1 hmBl) REVIEOH Bonlly waTtRa%Y Witk 18€Hd1 heat =but vl
dioxane (5ml). After stirring under argon at room temperature for 5h the volatiles were removed
in vacuo to afford the title compound as a gum (100%).

Mass spectrum (APIT). Found 252 (MH™) Cy3H;sF,N; requires 251.

35
Description 21: (RS)-4,5-Difluoro-2-piperidin-2-ylmethyl-1 H-benzoimidazole
A mixture of 2-carboxymethyl-piperidine-1-carboxylic acid terz-butyl ester (Beckett et al,
J.Med.Chem., 563,1969) (6.72g, 28mmol) and 3,4-difluoro-benzene-1,2-diamine (4.00g,
28mmol) in polyphosphoric acid (130g) was heated at 140°C for 7.5h. The cooled reaction

40  mixture was poured onto excess solid potassium carbonate and crushed ice. The resulting basic,
aqueous solution was extracted with ethyl acetate (2X) and the combined organics were washed
with brine, dried (Na,SO,) and the solvent removed in vacuo. The residue was triturated with
diethyl ether, ethyl acetate and pentane to afford the title compound as a white solid (4.29g, 62%).
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ester 30% Pot assi um hydri de dispersed in mneral oil (0.8g, 6mml) was
added to a stirred solution of 2-bronoquinoline (1.12g, 5.29muvol) (0.

Sugi not o, WleB/00d5ett . 4, (1999), 7477-8) in anhydrous 25 PHEEPADOMYY at - 70C
under argon. To this was added 2N n-butyllithiumin hexanes (2.7ml, 6.75
mol ) dropwi se over 5 min. The resultant mxture was stirred for 10 min at
-70C then "a solution of (RS 1
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se over ice
Y e G T YN I e
6. 03nB@dI ) solvent St Bltrste PHERcraTfarded iheditle camgernd aTh whitesedid K%Hman@%%)r e was
stirred aM£Esfeotud) (AN} Fonnd278 BIH D ONH;FNpes wiuiree27r a further 2h before
bei ng recool ed in ice, as water (3. 2ml) 2N sodi um hydroxi de (3. 6rr1) and

For 10 m dedryleh HESER R AL B At AR A b Ao NP bl
were filt @‘F‘é’ﬂ washed w th ethyl acetate and the conbi ned organi cs
evapoBat ed-(#4¥ Ium@phrnyb-.?@-[\lré,3ﬂ¢iezotei-‘t-b@bmhpmmmefbxl estan(2@d arifmmeblin BHF 0. 9¢,
91% . (10ml) was added drop-wise to an ice-cooled slurry of sodium hydride (0.42g, 60% dispersion in

mineral oil, 10mmol) in THF (45ml), under argon. After stirring at room temperature for 1h, the

reaction mixture was heated at 80°C for 16h. Water was added to the cooled mixture and the

product was extracted with diethyl ether (2X). The combined organics were washed with brine,

35  dried (Na;SO,) and the solvent removed in vacuo. Chromatography (silica gel, 10-50% ethyl

acetate-pentane) afforded 5~(4-Fluoro-phenyl)-1-methyl-2H-[1,2,3]triazole-4-carboxylic acid

methyl ester (763mg, 33%) and the title compound (943mg, 40%).

1H NMR 8: 3.94 (3H, s), 4.29 (3H, s), 7.13 (2H, m), 7.87 (2H, m).

,.l

40  Description 25: 5-(4-Fluoro-phenyl)-2-methyl-2H-[1,2 3]triazole-4-carboxylic acid
5-(4-Fluoro-phenyl)-2-methyl-2H-[1,2,3]triazole-4-carboxylic acid methy! ester
D24 (940mg, 4mmol) in water (65ml) was treated with 2N sodium hydroxide (4ml) and the
mixture was heated at 120°C for 2h. The volume of water was reduced to 20ml in vacuo and the
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20 IHNWR S: 2.19 (6H, s), 3.29 (2H, broad s), 3.42 (2H, s), 4.50 (2H,
broad s), 6.50-6.80 (3H, n). Description 16: (R

S) - (1- { 1-Wwb-08MeBbuor o- phenyl ) - 2- met hyl -t hi azol - 4- yl ] - met h&awEPp2/07009

pi peridin-2yl)-acetic acid nethyl ester A stirring solution of 5-(4

fl uor o- phenyl ) -2-net hyl -t hi azol e-4-carboxylic acid 25 (3.00g, 12.5mmol) in
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onto excess solid potassium car bonate and crushed ice. The resulting basic,

aqueo 1Q so] uti eta X t he conbi ned
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acid tert SQiunoyllwaesitl@ir(ME;S&]}HﬁIMOUEMem@n@mPaQudparﬁld@e title @0yourg.a9amol ) and
2- car boxyee{4yk). pi peridine-1- carboxylic acid tert-butyl ester (Beckett et

al, J. Medypf0edheenmfhrkohnd 2669 S FTTRND, YWehifes 267.

35  Description 29:(R.S)-1-(2-Benzothiazol-2-ylmethylpiperidin-1-yl)-2,2,2-trifluoro-ethanone
[1-(2,2,2-Trifluoroethanoyl)piperidin-2-yl] acetic acid ethyl ester, D28 (1.34g) and 2-
aminothiophenol (1.50g) were suspended in polyphosphoric acid (30ml) and heated to 90°C for
2h with vigorous stirring. After cooling, the reaction mixture was poured into iced water and
stirred vigorously for 1h. The aqueous solution was then extracted several times with ethyl

40  acetate. After drying (MgSO,), the solvent was removed ir vacuo and the residue
chromatographed (silica gel) to afford the title compound as an oil (1.2g).

Mass Spectrum (API"): Found 329 (MH"). C;sH;sFsN,SO requires 328.

Description 30:(RS)-2-Piperidin-2-ylmethylbenzothiazole
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20 heated at 120C with stirring, under argon for 4h. A further portion of
2- car boxynet hyl piperidine-1-carboxylic acid tert-butyl ester (0.85g) was
added andwbeawd2sgl was continued for a further 2h. The co@®Ce®EPoremd? on

m xture was diluted with ethyl acetate, washed with saturated aqueous

sodi um bi carbonate (2X) and brine, dried (MgSO) and the sol vent renoved in
vacuo. The resi due was chromat ographed (silica gel, 0-30% ethyl

acet at - pe] raza'z m@myr?i L2439 ﬁz%ﬁnﬂrtvr&eh]me b3g (tuarg%sgﬂdﬁ%m in

IR wer At AR e e

Descri pti ceolue, themsption SGIUDPR Weropastitpngd %wreardwh@rgmqﬂeem«rrdwaﬁr bdheoemidazol e.
2HC1 30 A sslutiofi wagdised|(MizBOJ) and the solvent removed in vacuo. The residue was

2- (5, 65D Tl ak Ao b&@m&a 1| 47k 592r MRl D% amioRf sbIgiiet il diciAérBR¥MAdes o aci d

tert butyI D19 in MOH (20nl) was treated with 1M
ini1 & ffdétg‘xgﬂ (8%18 st rrr n%bunder argon at roomtenperature

for 5h thel\dv%‘lsrﬂﬁqtq“éb( é‘orme%?@éMH’? (1Fheld BT PSr d the title conpound as
a gum (100% Mass spectrum (APl +). Found 252 (M) C13HL5F2N3 requires

251. Fip#dd 7 aZS)- l-Benzyl-Z—bromometh lpl erldme

(RS) - -2 Z
o C rbo k‘ﬁé? zgr;gge‘}%@ é’gr'fp?eﬂ&hggkzi ekh ?Xl f’én@?, é%!;ﬁ(% S?Se” ot
al | é)rﬁ/as cgr@@rtg_cgtg etl(t ce@aoun ent w1th trlp enylphosp me

3, 4- d| £l ucnnd Wdmneaseccinjidel {S%ta) nedlémowmgthanezemﬁte)amrﬁplpm@mdgmﬂbﬁdrcn acid
(1309) mgd@@@g;ﬂqﬁﬂﬂ@ﬁ for 7.5h. The cool ed reaction 40 m xture was
poured ont @f;@l shed ice. The resulting
basi c, aqlet}eoijsij u |onf&gﬁs extrac @P%ﬁr@cﬂﬁe&%get ate (2X) and the
conbi r}éd organi cs were washed wth br| ne, dri ed (Na2S™4) and the sol vent
renoved i rDesaxiption 32, RY)cksBensel-Tnaxanpmiethylpipeziding t b di et hyl et her, et hyl

acet at e an@SpesBeand-2tbporadriahydpipdridie] D3 e(40ghpaudigolas ia dvmihmethslsllllph:bx(dé 299,

6299 . -2 3 9%{1@93&@@%1@%&58 %JIQ&QQ % . itle NRidn s BVEirrddt at 8508 |drgom

1. 28 (2H H red by
DIVISO) ﬁﬁ(az‘hd“ Hi]ﬂ% 5‘“&35’ ??Erlm%fat '(73(51 Eﬁo‘ﬂ % a“%‘ (IH M.
Descrl omethane (2x200ml) e organic solution was drie ) and ‘the solvent Yéemove
1-(2-Di rretzhytuam Glyomathgriphy Asilicn-gel, disthyl grhestppirgleunt-pthey mixtotes) alfordsd Bstilei ¢ 5
acid et hylcoa@bﬁﬁd(ésgﬂ Fl uor o- phenyl ) - 1H pyr azol e- 3-carboxyl i c aci d et hyl
ester (2.4g ?é@ﬂi‘ﬁ qded pmap Lurry of sodi um hydride
(0. 82g, 60‘Va(§| perlsnr)(oA\r%?(r rf%m nerstél C”'l—g&%%hlqhgsrqrﬁDl\/F (20ml) under ar gon.
NN- di i sopropyl ethyl amne (1.8ml, | Orrm)l was added f ol | owed
chl or @Set Hy¢scrptien 3y (R Brerzy{mpewgn-lwhmhﬂ}-;l»%ﬂd"wlelééradmmd&ﬁ de (5nm).
The reacti (@S)—l(Benzymwymomﬁxytpiperxdled 82 (t.0grwas divpdved tinudry tétohydt@hrap (mlat 80C
for 48h. %Nn{dgmgaeﬂdn b.SEmNETIR reAtHOLShIAIN Wab BreRESHBAGS icehth BiReM 4da et hy!
acetat e ( 3o leaﬂ&rr amg oBBAAT AR BE SolsG g} b Durlhlon s i b Egggwa%m)
tet;

ﬁg? h;g& 59 d‘PE‘HIt%?R?ﬁaé'{rﬁ g%gg@g sorh?uon vgag dallr?te rahyﬁroguran 3

2-(2- cKOnetchghlemmﬁbaret(ml) amLI(Mnmwodmupheﬁw;LQBH-folbwébb pxceS-posHX Y| i C
acid et hyl caftioh @t afARIE) (G Emywhheided. t T rept@ouikthrd W3Ahay)stirrddat 16dnNVR 8: 1. 31

gng v el?z re u%dé g(aﬁ%o]r’24l§)The%n1§&re(@A§‘,th&1 filtdred 2R soltbnBRmbfdin ™M . 7. 05

23:1-( 2 D| n’ﬁ’f f?»f@ug § onzflt%gﬁa$fe%§ihga %e@ﬁ(g)&iﬁl al)?r a%egf)lgurg ether then 9-

loromethane-met anol) to afford the title compound.
35 Mass Spectrum (API"): Found 307 (MH"). C,4H;sN; requires 306.

Description 34: (RS)-2-Piperidin-2-ylmethyl-5,6,7,8-tetrahydro-[1,2,4]-triazolo[1,5-
a]pyridine and 2-Piperidin-2-ylmethyl-[1,2,4]-triazolo[1,5-a]pyridine
(RS)-2-(1-Benzylpiperidin-2-ylmethyl)-[1,2,4]-triazolo[1,5-a]pyridine, D33 (0.200g) was

40  dissolved in ethanol (25ml). Palladium hydroxide (0.100g), followed by platinum IV sulphide
(0.020g) were added and the reaction mixture hydrogenated at 50 psi and 50 °C for 16 h. The
suspension was evaporated to yield a mixture of the title compounds (0.180g).
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carboxylic acid 20 A solution of

1- (2- Di net hyl am no-et hyl ) -4-(4-fl uoro-phenyl)-1H pyrazol e- 3-carboxylic acid
et hyl estwp, 0302261 610ny, 2mmol) in nethanol /water (15ml1l1POFEPOWEE0Y r eat ed
wi th 2N sodi um hydroxide (4ml). After stirring at roomtenperature for 16h
t he met hanol was renoved in vacuo and the residue treated with 2N HC
(4nml). The water was renoved in vacuo. Dichloromethane was added to the

resi due aDdscTrﬁEioh Bs:r(gwjuzq(]ﬁ@dhbﬁ!y Wethyl @¥PMe6y 1 Pelliyljipigdridai-1-Bebsyat aqli t he
25 sol ven;d;@ggi g filtrate in vacuo afforded the title conpound as a

white soli % sca%?/%ymﬁggi BPF?P ?egi] ﬁ% Qﬁf Lcﬂ tert-bu%lyl? gstezr7(§ec(kw+l al,

Cl4H16FN307°
5- (4- Fl uod-M ) 563, H24D\(P-2%8- fmmol) 3] DMF £205mlp was teeated ssappitielaw it Vet hy |
ester 80 Bﬁs(oﬁmﬁylumytammhe(mwnl) AATY3.8g,3DinmoD 268 ©:Mdiamtybkydrixglandiedicret hy|
ester (2. 8)]9 ’l(ﬂnq l’ihe'r@acﬂﬁﬁnn&&@%s)stl%@u@dig otgﬁt‘i’&mWeﬁl erat‘areefgrf e-cool ed

slurry of

I
THE (o }ﬁest%}ﬂ%@%s%f tsroveg i dpcle e 15 FisRE W gﬁw%%%f (i o™ o)

reaction ﬁﬁl%ﬂtﬂaéf%@eﬁﬁ%&@époa{‘d@@@}ﬂ‘ﬁﬁo qR-60mA0%. was added to the cool ed

m xture aNdsdSpectrym (ARIOFonad 18X (MHE BOCN G IHEN,e hyghirast2Ber (2X) . The
conbi pgd organl cs were washed with brine, 35 dried (Na2SO4) and the sol vent

r enoved | g}’“ g%ggégogen%ﬂ}lan( -oxo-&ﬁyl) plpengglc)e/glgéaplyc)lxylic acid tert-

acet at e- p reﬁm

5- (4- Fl uoP®ypesaty| ) - 1-met hyl - 2H-[ 1, 2, 3] tri azol e-4-carboxylic acid nethyl
est er ( 7630y sol@@sof hpmpofuran ©i96¢.8. Oomqb)auﬂ"&liF((M&ﬂﬁgunddmon atHRVRvag add@d 94 ( 3H,
s), 4. 29 h$ﬁty11ﬁﬁxum(2 381 ih Békané¥) (4.0008 1 0(0&dtholyQver SHhiDere &ésamdnﬁﬁlxaﬁe was

5" (4 ri Zatt%oﬁm}%g zlf(gacgyﬁl@tﬁﬂ' -%8@@ ipfpedf
5(4 uoro I aldrrehyl
oster D24 A‘dﬁbx" 23058 ﬁﬁ@%e%% 0 ed e e g

hydr oxi dethell‘?ﬂ#anamiﬂtﬂﬂéﬁmf’ﬁﬁ@f%ﬂ’QIW\ﬁﬁ%EafréﬁH@{mrim@éﬁdHzthSatqfh"éd vol une of
wat er wasammohiofdhlo6id?(20inl) mdeatactedavith ethybaceta®A3 XD Thg/comBibé&ilorgXaios klep?/ 07009
i ce-cool ealnerdqm éﬁﬁ%etsF)ﬁ‘/@ﬁt@QnWe& B &N Bhe (0flant reﬁﬂl!let\f/ﬁtchx‘aﬂxatogﬁﬁﬁydng Wi th
(810m} @”d bc g&%%lch%wme il &*’gﬁf@fﬂﬁ%%nﬁ'aﬁf@ 5"{% c1833§N§‘85t ?eZ‘Jl s
221. Pi b?ﬁé? sk 54 By ) ¢ éHz"QHa%‘{(H p 4] 7 3 puehPBehP ddsdhe A

m xt ur e ofn) Hd)iz(éHeeradZd)m &?ﬁlﬁemQCY 32354, t, = gmo¥ 38 aildm), 7.57 (2H, m), 7.72 (1H,
(S)-2-carpoxygmhhyl - pyrrolidine-I- carboxylic acid tert-butyl ester

(0.500g, 2.2mmol) in pol yphosphori c aC| d (10g)was heated under argon at

140C r 4h th for _20h. t| o xture was cool ed and
partlifonéﬁsmBgP'\‘/\g%réghg Sﬁ?f‘é’ﬁ‘&r 3 ‘ﬁ A2%%bonat e and
di chl or onAtsHae sohtien efoRSord a&rmv/agl @x‘mw&@tpeﬂdlw {-garbaxylic acid rert-

di chl or on’eﬁtj?l&mer 92133 mna&y 49&)@01) il tiehlcronbihawed 2 0mnl) avas tatadorith tdfluoeshedtivpSiod )
gpg W}q h feoz nlthernﬂﬁﬂa}éevdan'tsﬁ;rné@& 96 1By ﬁaf teugd ag}@ ﬁletv'lf)fajul%s fe%pém dac%l HaNRgI g
0
1. 30- %egfgf‘g‘ﬁ 5 digselfed3i Sﬁﬁ]t e mﬁ“ a“d*‘fa?tﬁ it 2‘%‘9@ Tofimh th Beactorgie’, °7 >
15 De%Q:rl qddMedP) a(‘é)the!§°]6’e’[§|r?“|1%64 A BPﬁfHﬂﬁheZ‘t'ﬁlcﬂ‘BPWF (44478 %0i i dazol e
A mi xtur eMaﬁs Sperugi (ARIOFobeh 2¢h@4T). ledild?ﬁ)zrreqt(@s 260g, 2.5 mol) and
(S)-2-car boxyrret hyl - pyrrolidine-1-carboxylic acid tent-butyl ester '
0. 570 i rgon at
160C or BoribpLdu: Repp BIRGAN AN & AU S otk pubD PRy RORIAT O
met anoy} plperl m—2- )-ethanone
35  The title compound was prepared from 5-(4-fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid
and (RS)-1-benzofuran-2-yl-2-piperidin-2-yl-ethanone, D37 according to a procedure similar to
that for Description 35.
Mass Spectrum (API"): Found 463 (MH"). CysH23FN,03S requires 462.

40  Description 39: (RS)-4-Bromo-2-piperidin-2-ylmethyl-1H-benzimidazole
The title compound was prepared using the method of Description 18 from 3-bromobenzene-1,2-
diamine (0.50g, 2.7mmol) and 2-carboxymethyl-piperidine-1-carboxylic acid fer-butyl ester
(0.65g, 2.7mmol) , as a pale brown amorphous solid ( 0.70g, 88%)

Mass spectrum (Electrospray LC/MS): Found M-H 292. C,3H,579BrN3 requires 293.
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bet ween aqueous saturated potassium carbonate and di chl oronet hane. The
aqueous phase was 20 extracted with 9-1 di chl oronet hane-net hanol (4X). The
conbi ned woganixsslt were dried (MgSO4) and the sol vent rempeedprar/omeduced
pressure to afford the title conpound as a pale brown foam (0.394g). Mass
Spectrum (APl A): Found 236 (MH). CL12H13F2N3 requires 237. 25 Description
28: (RS)-[1-(2,2,2-Trifluoroethanoyl)-piperidin-2-yl] acetic acid ethyl
ester (RS)-Piperidin-2-yl aceti c acid ethyl ester (Rhodes et al,

J. Am Pharm Assoc. , 19 5. 746 di s oIv d |n dry di chI or onet hane
(o0 ) Rsstnpn 0505 T5-Eophstrandaime S Epier Bmr A 2.a - Hiprottbipon
(5.0m), flolRDwe@ Eﬁyzqﬁltaﬁylmﬂwanlemdmeaﬁhﬁ@ﬂmae? 3Bmelyin dighdgrometbad t o t he

stirred solalbih@Ricttntidd (035MY 2VFaEnch0 DICHIRIEr @Eor WRMIdTHIAsddER for 16h.
The react | ﬁ&’é r&H%blﬂf] Z%ﬁn&ﬂﬁ'&l %r&ﬁeftﬁa!né 3HIPE LS YRED ﬁ{e%ﬂcﬂ&m&% a”d

sat ur at ed s

C
(MySOt) afi oeln R bl Sy pih 3&3&1&@ ﬁ@?éﬁf‘ﬁé Seqer BB St as an
oi | (4.2 ¢hdsaeates sghiamhydieg¢ugarbopate misigeh ENHO: e satvenHPePRedds viaui r es
267. 35 Deatomiapigtaphly (silica gel) afforded the title compound as a sohd (740mg, 99%):

ﬁg (R S) 1H(r&v1ﬁsnlzsn_grbg 0; YOBLH Y rH3 )&y 2704 85 dry 3328523 Qg@orasﬁlupro et hano
D28 (10 n?g%q%r%@gé}g PQ?’Q%XQ%@%{ "(Ca) &g%)grﬁd Or(iH’sﬁi’spJesﬁégg Z?Inm?j??/ %?ph phorl c
acid (30 H&ﬁd‘ffr‘é@t?‘éﬂﬂ 8)90C for 2h with vigorous stirring. After
cooling, the reaction mxture was poured into iced water and stirred

vi gor ous| vef@iptiba'41: (RS)- Fondlbatizb AP BT Int ARN- pipek faRE1 58290 Biflord-| MBS
wi th ethyl 5}% g acet a;a; )%ﬁl?rmdryl ng z( l\/gS t he soI vent%\;ﬂvés rem)\(/)gd in

vacuo e resi |I|c for thetltle
corrpoulnéiu1 d 48 aé?\‘“%inl 0?((%5)2 37?2 ’g‘g"g?p’g{] R‘Nﬂﬂg‘)' &r?ﬂtr yerorefagone, D
C15H15F3NPROme cpmmedy mggghyl ethes(dPinpiaf -dEf’C under argon was added a solution of bromme

30: ( RS) - 2(Ftope 3. ol Linydichidrbniéthape 7ahlh) iRpaie ovabn. N Thd +H&0RaGixRteMAsP02/ 07009
(11( ggﬁeaégﬁ%»ea%ﬂea& r&:)rﬂ?aﬁwaﬁg@ﬁm e thd Y latitesdvehe kﬁg%d%m%{tgenongl utD|2 (9)n
(20m é anﬁvaﬁgr dlﬁ’gloremlg%‘la ?3857%%&“@%%} X °88‘P?‘H‘§ asg ﬁ‘g%qg%%’g ®)0l ution
was pé?Pti Maéﬁféﬂmlb‘@t%é‘ﬁosﬂfa& MCSHEevnsd0 QH Rak ErsH 15Tﬁ§3ﬂpgé?ﬂl”€es 3831 uti on
was dried (MySO4) and the solvent renoved in vacuo. The residue was 5

chromat o #:I(RS HiffolJetha JePidn- beRiofiraf3] i N
di chl or O?@liﬁ%!?@ﬂm( (Rafﬁ%glragz’zt’%g t| tf eetcod#pp?l?é]d (0. 26-2 ?/_ass Spect % um
F

(API ") un H16 e 2., scr | on_31l: (RS)-
1- Benzyl - 2° BF‘EJ E\% g% 1 6‘?‘?1% f?%%‘)?' ?‘Tetéé 7" ABYYY et hanol
( R Sr@&kunthprnoae, Ddll (8 hwpbmn Nenathylpynohdinong g1 lswys ad(iqcbcocggr(liﬁaa@lde

conver t ed(380mg,E2nkrhdl) mdabsmﬁundrﬁlﬁxeﬁg‘br 433h. tThe aeraammmtdmsrcmbmxal phosphi ne

(13.09) aﬂ,ﬂed\b@m YEUTIS) |0r§'8§|§m£n%mﬂ i 5]1d L QES baﬂﬁ HRbMEl dxrh&s at ure
pr ocedur es @i@giltger tlve E]rﬁmove 1’2%“ lg r%edua OIIS\EJaS 65&%52%% igl eﬁlyl

Found 270"
(RS) - 1-Be ﬁCfWe_ Hf ) brine, dried (Na;SO,) and the solvent removed in

(RS) - 30 Benzoyb.- Ql?rbmntmwr(ylhm @é}raﬂidrdadzthe B84 cdmndpofygy aswasslidli ssol ved in dry
di met hyl s wlaph@¥dnds (Electrospray LC/MS): Found 337 (MHY). Ci:H;sF3N,0, requires 336.

Description 43: (RS)-Morpholin-3-yl-acetic acid ethyl ester
N-chloromorpholine (24g) in diethyl ether (20ml) was added drop-wise over 2.5h to a vigorously
35  stirred solution of potassium hydroxide (22.1g, 0.37mol) in ethanol (130ml) at 90°C. Heating
was continued at 80°C for 2h. After standing at room temperature for 48h the mixture was
filtered to remove the inorganics and the solvent removed from the filtrate in vacuo. The residue
was partitioned between diethyl ether and brine, dried (Na;SO4) and the solvent removed in
vacuo. The resulting brown oil was dissolved in acetonitrile (100ml). Triethylamine (25ml) and
40  monoethyl malonate (25g) were added and the mixture heated at 16°C for 16h. The volatiles
were removed in vacuo and the residue partitioned between saturated aqueous potassium
carbonate and diethyl ether. The organic phase was dried (Na,SOy) and the solvent removed ir
vacuo to afford the title compound as a brown oil (3.5g).

Mass Spectrum (API"):Found 174 (MH"). CgH;sNO; requires 173.
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(15nl) and treated with sodi um cyanide (5.0g). The solution was then
stirred at 85C under argon for 18h. The reaction solution was then poured
i nto wat ewo(030@%6) and extracted with 20 di chl oronmet hane @ERTEPADOWLY. The
organi c solution was dried (MgSO) and the sol vent renoved in vacuo.

Chr omat ogr aphy (silica gel, diethyl ether/petroleum ether m xtures)
afforded the title conpound (3.3g). Mass Spectrum (API"): Found 215 (MM
C141118N2 requires 214. 25 Descri pti on 33: (RS)-

2-(1-Benz i er i dj | ol 1 |d|

(RS) - 1- Beﬁk lit“’ 44 'ﬂgﬁ;&ﬁﬁérl foragten {%g ﬁ@ @L‘Ml—‘t ﬂisso B}el n dry

t et rahydrdP%FrP&ﬁl“( '@W}ceﬂ‘iﬂf Hiefg" et hanol (0 28m ). The reaction sol ution
was t hen clieltitld compauoé (186 60ewpeprepanedsram (RS)ywiplodjed-yitataic nclé cthplesten s

bubbl eg t youghs, Bﬂznﬁﬁﬂl}ﬁdd(30(4fMorb1pheﬂ')l‘1)225;ﬂéthylLtﬁihz&\la81 Ed¥Bokyib iabidqd.00, T OOM
tenmper at ursg &Holﬂa%gordﬁ}% %3654 ghf}%ﬂxﬁﬁ x% 156, W th

t et rahydr qQf uran ((30ni & I chl or an d 1- ani nopyri di ni um
| odi de- ( 1.8 SPeBin SuledroByEh LY. frpd & w‘a & st eeHanol | (3o )
was added. The reaction m xture was then sti rred at room tenperature under
ar gon for I briptidhetSERS)L(4-91-FRE-F1a6r0-Flich{Ip2 afetRyldhiah-459]-Methhndydroved in

vacuo, qu "’ﬁ‘*’?ﬁ@% t&g gyrat ogr aphed (silica gel, 80-20 diethyl

et her - pet m e 1 di chl or gnet ffo

i the onpldiie compopd s Sedio s prpray At 54 ot zm@a%? i es
306. De 5Crthlp;ql-érylbmethanoyl}-morpholm-3-yl)-acetlc acid ethyl ester, D44 (1.46g, 3.7mmol)

(RS) - 2- Pi petdrdingto2r probdeehirh yilnilar, 10 that Sestitieddbryioli7o- [ 1, 2, 4] -tri azol o[ 1, 5-

d o | VR y o[ 1, 5- di
(RS '(Qq%%ﬁgyﬁ%gf’?‘aﬁf‘flﬁq’ By e 38R O 1755 byt di no, Dos

(0.20 ) was 40 dissol ved in ethanol (25nTL) Pal | adi um hydr oxi de (0.1009),
fol | owed BieseringionAbrRE2-LFyrlfebpyidio2odmefhameyiprsidingriocarhaylicasd femn
m xt ure hywotydgserat ed at 50 psi and 50 C for 16 h. The suspension was

evapor at ecthtegﬂyuﬂ{ urdl Wi $fepdr&l &&g&ﬁk&l&tﬂddb@Dﬁs@ﬂﬁ%fldﬁo:(l@m&{@@@]pyrrdﬁé WO

03/ 002561 y:2Ner 3,665,1 le yell
(RS) - r\g xy rret KQ{? caﬁ%armyf%j rrgt heil 65 egﬁ? gaey%zao?vgglidyqllggg’aC| d
I

tert- égty Qier A soI ution of 2-car boxynet hyI pi peri di ne-I-carboxylic acid
tert - but y/MessSprctpBEAREY Fougd 331(MH). Greldp bR FRaVire6/30-1969) (2. 29g, | Ommol )
in DMF (20m ) was treated sequentially with N, N 5 diisopropylethylan ne

(1 gm?'ﬂ g ) %E%xieagoﬁ I@7 d{sﬁrﬁﬁie}xdﬁ.ﬂzi lgxe?i;ﬂkﬁﬁ%tjhéhrpl}ﬁdfnexw anmi ne. HCl  ( gr g?gr .
) Tl$ﬁ tl{l m}rc'l Wwas \R%Pared us m% the énetho% of Bescn%txogggﬁm (ﬁg) é-ﬁofm &ngp

for 16h.
chr om&Pog a—%ié}wqﬂ@aoy&ewendeneelrmhoxylwﬁ@Ife)rt-‘e%vl5@0‘?‘&? @ fles premeDcRpound
as a whi t galgrded g2 (060g,59%0%) . Mass Spectrum (APl +): Found 187 (M{ - tBQC).

C14H26N204vi4se Spéctram (ABB):Fouhd 2R/ 1) [ LIBEN Bhequires 216.
(RS) - 2( 2- Benzof ur an- 2-yl - 2- oxo- et hyl ) - pi peri di ne-1-carboxylic acid tert-

butyl est T uran (0. HE (40
andor_ar gdipsertrioncl: (o M phonsnnermm i T hosei PROREEASE) (4. oon | |
O ommah) Wb@fym acid Thenzybestarifan-buistestee was 15 stirred for 15 nin. at
- 40C t hen ThREjle 2onifionrd Wawpreparet iphr (RS)-Dadmegibyynretiylogibhm@ilpireradined 4 -
car boxyl i Qil(%ﬁiogyﬁcedafd 108N e R USEn-bGPestet (B8, 3.87:h0BREWOb NoRHI L4801 ) Was
added ove I’ﬂuoro'yenzofuran({0 42g, 3.09mmol) (W099/51575) by the method of Description 2 as a pale
green gum (0.81g, 55%).
35  Mass spectrum (APT*): Found 505 (MNa®). CoHy7FN,Og requires 482.

Description 49: (RS)-2-[1-(5-Fluoro-benzofuran-2-yl)methanoyl]-piperazine-1-carboxylic
acid benzyl ester
The title compound was prepared from (RS)-2-[1-(5-fluorobenzofuran-2-y1)-methanoyl}-

40  piperazine-1,4-dicarboxylic acid 1-benzyl ester 4-tert-butyl ester, D48 (0.81g, 1.68mmol) by the
method of Description 52 as a pale yellow amorphous solid (0.57g, 90%).
Mass spectrum (API'): Found 383 (MH"). C5;H;sFN,0, requires 382.
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the resultant solution stirred for 20 mn. at -40C. The m xture was poured
into saturated ammoniumchloride (20 mM) and extracted with ethyl acetate
(3X). Thewowmniiased organics were dried (MJSO) and the secCr@Een2/ompoved in
vacuo. The resultant residue was chromat ographed 20 (silica gel,

di chl oronet hane) to afford the title conpound (2. Zg, 84%. 1HNW S: 1.35
(9H, s), 1.44 (1H, , 1.65 (5H, m, 2.94 (1H, dt, = 3 and 13Hz), 3.17

E iﬂ: rr)n), ﬁqggr ?é?_nrgO n?kggp-[}g S Fllﬁ)ro%&gzo ﬁranmﬂimet%gxg%gs%lrnlb%lﬂ éﬁégrgé é-1-7 48

(RS)-1- Bermolﬁthnatﬁdwnzzlmqserl di n-2-yl -ethanone A stirring solution of
g lITtS) | 2(e gt bﬁ@/ZFﬁrHl'i@d&ld?(m’lbg,ZhﬁfﬁQD Qbydadd @'a&ﬁﬁbdjin%arl: bf?@{ szyJ(s-ﬁua&l dter t -
Wi t% trj fleouoro(%g{r(g:%gZ ch)gl%gm&oyug‘gg%)%ﬁmfﬁca%ongc amdlbe\ﬁg?q %?r d at ‘gfln
cool ed 2and"iH& YY) String wa ‘é‘??é‘{}‘éfd ap 4 3P4 drmal dT‘Pi@EIS%'i“HUE"KﬂEE 0d1|5§&)d1’a§ed in
di chl or onsdtkeadad ha netulians aduraiviab hestet! at HORC fa 8 huenokeid pdiluted rvatheyater B0ndly dnd d
(MySO4) aruasmaewﬁpim@mlummﬁde | The iU W eﬁﬂcwd%ﬁ,feﬁl hdela®® smmamd
(1.20g, bme g,céraﬂg& BHRE Sl d e SRR ad bl Mo 1Shrslt iR EEPALEES

243. Descr

(RS) - 1- Ber{ 2 yl -2-(1-{1-[5-(4-fluoro-phenyl)-2-nethyl-thiazol -4-yl]-
met han®yl }Mmm&uinmaf}zﬂ?put&ttiﬁaﬁﬂﬂ*é). GhRHA AN, QuirequirectiSpound was prepared from
5- (4-fluoro-phenyl) - 2-net hyI -t hi azol e-4-carboxylic acid and

(RS) - 1- benzof ur an- 2-yl - 2- eridin-2-yl-ethanone, D3 7 according to a
pr ocedur e Resexiption X1 (RY)HH 5- lgpropenzefurg-2-yhmehyl)- mg@hmeewmm (API): Found

463 (MW - ’I(BBGHQ%ﬁﬁﬁﬁ&m@ﬂﬁpﬁﬁﬂ?&ﬁ@{S}éQI-@ﬂﬁéhﬁeh&ﬂuﬁ&-y])mcthanoy]]#-

RS) - 4- Br qpmg i d s d
et N R g B
di am

?% od of Descr
07 1.) and 2-car oxyrret hyl - pi peri di ne-1-carboxylic acid
tert- butyIl\’ﬁt“ﬁ’E‘I@P‘Tm'{l 5 Found 2A80Y1H ). QeHaF N4 awireddd- anor phous solid (

0. 70g, 88% Mass spectrum (El ectrospray LCI M5): Found MH 292. C1l3H1679Br N3
i 61 PCI/ EPQ2/ 07009 Descri ption. 40.

(R - 1° 2 Wedvrmgiony 2 oo MR eparrlamet nipers o PRl dFH epinone

To (RS)- 2-eter Benzof ur anyl net hyl ) pi peri d| ne, D3 (500ny, 2.3mmmol) in

di chl opomet hadge 6 t(maﬂmiqr ma!h daﬁﬁ]n pRerazifl-1 4211MQC B 1%i=yilder

argon was d

di chl or on”eri'ﬁp; gerttl%\h{l 0 @I/ o@ 11(1 ?lcﬁgrmﬂethan? {]Hgml}j Lt room

t enper at u ‘1‘0693"8‘%"1‘1()(?%; 7Y &gs a{eﬁ q%f%@cﬁ%?%éﬁqén%ﬁ‘ﬁpﬁ@ﬁe@%@éfh’émq ally
with wat erwas dissbherdtin dighlerdmsthdia (5 tnyldlandgeasheslarithold sediung hy deoikideNEASD4 Theand t he
sol vent r efméedpliate Waddextractsd MaRicEBicrRhané ©X)ias@thg e&ﬁblﬂédfdifrdﬂﬂrie@e title

COWDO‘Q@O' %o@%&%e%ﬂz@ﬁwem&%%nm&!ﬂ e e tiHe BBmpoun® ad Siil G e ?0 ea 2%

fs.239 5- 14 55 ¥8 M&ﬁg %‘“85?8 é‘é‘f ig ON%EE“%‘*?‘ 53 Ozg ?%H n), 7.39-7.45

(1H, m, 7.45-7.50 (1H, m. Description 41:
(RS) - 1- ( 2-XeSerrtioms3 bRS) 2F (Viahox3ymhdkileytbapioph -k thylpipérhzide-2-c2ebokylifcl adidr O-
et hanone JenzlPestersol ution of

R 2 ridi rifl non
a0 ?980’1%@%%? 8BRS IRRE b e il bR AL IRCO0C
a S OI ut i Or‘flnﬂﬁl) Bl 1ﬁl§oroethane (50ml) was added rmald yde (0.85ml of 37% w/w so utlon in
water, 11 mmol) and the mixture stirred at ambient temperature for 0.75 h. Sodium
triacetoxyborohydride (2.55g, 12mmol) was added portionwise over 0.25h, and the resulting
mixture stirred at ambient temperature for 18h. The reaction was partitioned between
35  dichloromethane (300ml) and 1M sodium hydroxide (100ml). The aqueous was re-extracted with
dichloromethane (250ml) and the combined extracts dried (Na,SO,) and the solvent removed in
vacuo. The residue was chromatographed on silica gel eluting with ethyl acetate-hexane mixtures
to afford the title product (3g, 96%) as a gum.
Mass spectrum (APT"): Found 322. C;sH,3N;0, requires 321.
40
Description 54: (RS)-2-(Methoxy-methyl-carbamoyl)-4-methyl-piperazine-1-carboxylic acid
dimethyl-ethyl ester
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(360mg, 2.2mmmol) in dichloronmethane (4nl) drop-w se over 0.3h. The reaction
m xture was allowed to reach roomtenperature and after | h the volatiles
wer e renowedsiomsegacuo. Re- evaporation from di chl or onet hameT(EX¥)/0mbd or ded
the title conmpound as a solid (840ngy, 96% . 20 Mass spectrum ( El ectrospray
LG MS): Found 310 (MH-Br). C16H 579Br F3NO2 requires 389. Description 42:
(RS)-2-(1-(2,2,2-Trifluoro-ethanoyl)-pi peridin-2-yl-nethyl)-benzof uran- 3-

carboni tr 'A ﬁnx-ES}e @f b-@t MUhoR¥-n{ef$)-catbamoyl -4—methyl-p1perazme- —carbo lic acid benzyl

2-(3-bro 0
eE haﬁlone f)yangfpil%)g'bu lalc'f“ oqa y £4él 1|15gd @me Xﬂéanﬁtute\g\ggomidded
copper (1) cyaéhv egenets@?tr%TP ovep ke Pyl- %H&Sssﬁ@/orﬁqse%qw gaste for ’édT*fedwxwres‘nas The
reacti on mltetedtleowghskicselghtedwashel with éthyl@cktat and thefilgnte @1p0rated, The BSiBueanmoni a
(3m) 3nd s bmbmaﬁgﬁaﬁﬂaa on3ifita gdl féﬁltlﬁﬁwhh BB aBathtb Afetiinol Wak@reS td £fbrd HRAROY)

and the saql vent e residual oil was redissolved in ethyl
acetate ( r@?tasamg 3(99?%\‘%& brine, dried (Na2SO»4) and the

sol vent r &y éRfc‘i"Hné‘bP]s)aE% d28h égﬁéﬁ r%‘g'i‘rle?%gg gel) afforded the title
conmpound as a solid. Mass spectrum (El ectrospray LG M5): Found 337 (MH).

C17H15F3NASkcriRivuis5 EQRSII0(1-Benstafdnl-yPieth@ioy) 3 e tWy1 pipetazive-d=cakbo¢ld i ¢ aci d
et hyl 19t &l uﬁéﬁghgﬁ] phoI ine (24g) in diethyl et her (20m.) was added
drop-w se Qv ousl sti d sol ut| f um

v oxi de 083 gt 03 ey 10t ety el

cont i nued I@ﬁth}@@melfayne-iﬁarbmhélacﬁtdah@h)ﬂgthak estep &%Kéﬁ@épdmw@ ané perggiranh e

M xture wae.744, i10.tamel ukiag tendadidiBeicriptigani cs and the sol vent renoved from
the filt r%%sg s poer Tia&mgg% ﬁm) YBR, R, riduireed. bet ween di ethyl et her

and bl‘ll ne ried (Na2S and t ol vent renpved in vacuo. The resulting
br own 3| was di ssol ved | n acetonitrile %I 00m ). Triethylamne (25nl) and
40 nonoet Mescrintion 8t R 3Rpnzofurm-Zyimathyrcmethd-nipsresine heat ed at 16C for

16h. The vViheditle tangpounkbwas obtrieddobm (RY)ak(l emgofiirath2-yl-msthehogdamdthylt oned

bet ween s gfigek2ined-afeRAiteciaodabadyLivter, HSRDIEY ©.7ARM)ALAE Mélmaaiaer. The
organic phi%gn Wass did o e lﬁﬂféatﬁoﬁle solvent renoved in vacuo to

afford the title CO{IEP a g gomg "dg% %&ss Spectrum (API }) : Found
174 ( EfRsRiEn g{t} od 7 § F9858 8- pCT/ EPO2/ 07009

Descri pt| on 44

(RS) - ( 4- { IDdsérijftibn Bl7 UES)-1 BNy rp-benzofiitay2-y1Al -(RS)-4 4n éthyfl-pippde ian 2341)} -

mor phol i n- 3=l o1 @acetic acid ethyl ester The title conpound (1.48g, 66% was

Er gfnilr)le;j gﬁgi%- %E)Fh'rlrc}%(r) Benzo 3% 1 xagtﬁaei\{ok 43 n% %I/I g%?&zlﬂgﬁch%byhr a(Pé §e - 379,

(1.0047 steiReP 0 %éscbéramﬁ “t %hsé aﬁ“r“ﬁ%@@{ﬁ‘} én%mﬁ%hﬁ%ﬂl Q‘B)t‘“ﬁé{‘y‘%‘égfﬁ?‘?d&éd for D
16. Mass Svaveutd% E-E0Ads 50 %yw/w@aiBin wiks)fod3-38.3Tiavbeefion GROKS vEnDIGAS
requires 38dugh KRe®puhh vashingdkell w1th methanol and the filtrate evaporated to afford the title
(RS) - (4 {]p (gd% ((64@ 96‘?? phenyl) - 2-met hyl - t hi azol 4 yI ] - met hanoyl } - 10
nor p é tic aC| d The title conpound g 9909 was_prepared
from (RS) A % > g4 M&g@hﬁ}%&m))z ?%?ﬁ%mg%ﬂ#ﬁfé o) 4-24 3H, 5), 2.94'and
%l ]7 nslt);]arxoml(}zﬁrm)r pho(im md; zyM cmpetm =€6IQ£|),I a:lsmhyda 63%7&(@15[, mpgﬂg((gﬂ,@a%x > z; '

. 7mo a pr simlar to that described for : Ss
Spect rum ‘t%’?ﬁf)d?‘—'gq%ﬂgo%%g k!ergl?Ht 7FN204S requires 364. 15

Mass spectrum (APT"): Found 265 (MH"). C14H7N,0, require 264.

Description 58: (RS)-4-Fluoro-2-piperidin-2-ylmethyl-1H-benzoimidazole

35  (RS)-2-Carboxymethyl-piperidine-1-carboxylic acid fers-butyl ester (1.93g) was heated with 1,2~
diamino-3-fluorobenzene (1.00g) (Kirk K.L, J.0rg. Chem.,1969, 34, 384) as described in
Description 18 to afford the title compound (1.14g).
Mass Spectrum (APT"): Found 234(MH"). C;3H;4FN; requires 333.

40  Description 59: (RS)-2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidine-1-carboxylic
acid fert-butyl ester
A solution of (RS)-5,6-difluoro-2-piperidin-2-ylmethyl-1H-benzoimidazole, D18 (1.5g) in
dichloromethane was treated with triethylamine (0.98ml), then di-ferz-butyl dicarbonate (1.3g).
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Description 46: (RS)-2-(1-Furo[3, 2-b]pyridin-2

yl ) met hanoyl ) pi peri di ne-1-carboxylic acid tert- butyl ester The title
conmpound wav3poxspar ed usi ng the nethod of Description 10 fPcamphuemps, 2
b] pyridine (1. 14g, 9.6mmvol) (Shiotani and Morita,

J. Het . Chem , 23, 665, 1986), as a pale yellow solid (1.97g, 20 62% . Mass
Spect rum (APr+): Found 331(MA. C18H22N204 requires 330. Description

47: (RS) -2 ,Eﬁe?% Ror A8l hTBSd Yehipbrahpd shadr & mﬁle HiBGe Fhcdilutddlvemeompound was
premared G S ke et o

(1.95g, 5. agmqag.‘reycteda\gth ich r@eﬂ@p@é[‘ﬁegmwyghqssgvas 5@% Wity %cglegﬁ brine
(APr) : Foungld 3didd (MEES0,). Thatdlehi?@asrraqoned és vad6 to difestthé fitle compd@id (2g).
(RS) - 25 t Nrag E%%mﬂwslfpaﬁmﬁmm @smgm lz}eqmra%am ne-1,4- 30

y

di carboxylic a benzyl ester 4-tert ester The t|tIe conpound was

prepared from (RS)-2-(nethoxynet hyl car pi perazi ne-1, 4- di carboxylic
aci d 1- berDeperipiian0: B (G %‘XWPT"E!;'F@F“YHI)/ bypzoimidproloymeippmipeisined- and

S5- fl uor ohafzaylic auid {etr-big ester 09l ) (WD99/51575) by the nethod of
Descri pt i of} 2st@@d SusBéilsRn ofSARh 1AL @.435 35072 &ilfersiontn Marfal 5igat r um (APl F) :

(Fgg;\d 26?? §1§”¥g¥1}om %ﬁ]@f&% ¢ S )a%?h d%ad 51249 @l Sto-117

é2| -] -carhoxylic
aci d benzyhengipidazotgaylmethyl )51"8?5 " ‘EFW@%“ th’b‘g'f 565 59 (2g) an a2
(RS) - 2- [ 1-r¢dstibh miprvarp etirzafon aefitie 901)1mrrbetfmmhw4d]htmmof iodomethane (0.78ml). The
pi per azi naealcnén ﬂmﬁ@e kxaxmbxu &irR€ bittodm eieydure SraBh, 4-firtki equivialeht fSt er, D48

(0.81 9, as H@efdfmstﬁim Do gmh% pard%ﬁé 8 YO

2198 dew e %gdzspers o3 Yoot el sl s 35008 B on o

(RS) - 2- [ 1-re&tipn ermedf@reméﬁlmlaW@ Afyriilitiegvih Vatar e esippusgryse paracted
car boxyl i owigcdiethfiestey (3X0 shhe cofbifedrapanics wae dri¢ddMgS6,) add sahwdn} remasedddded to a
stirred myglay@ aﬁtrd(tﬁ%ﬁe%oﬁxﬂo\ﬁl&(d $4jor o-

benzof ur an- I |y %@1@ C D49
(0. 57%8 ?‘ﬁ%')ép% h@%g gl)ra?t?@/[nﬁz Fg\&dlzp gl ng \/\)i/%;a@sd:)c((%al%‘5 fuéd gdlreg?}&lﬁ)
f or mal ehyde sol ut ion in water (0.1559) was added. - The resultant m xture
was heat e Detrig@G 1 @S)-3,6Pifluowd-methyH2-pipesiding-yhneghyl-d H-Hepgeimidazelg
basi fi ed vmtsblz-zs%snaﬂwmllm&iry@m@enzomaazmi-ztyuﬁahwpmmaedaﬁﬂxyuctahldearhy|
?gﬁ;steg I( 5 % }[)g@g %‘g?Wgé afld %h'ﬁgﬁl%ior?g%ttcﬁaqld((gﬁg mcrﬁe@fotr hﬁsc% h&%\t
spect rum (AR ;A Eﬁ&l?ﬁam%@‘?d ; C22H21FN2O4 reqw rezs 396 Descrl pt i on
51: (RS) - Mss spacon GBlestspray annzd%t’n@ﬂIﬁw GraHFele FRAMIERS 8- azi ne The title
conpound was prepared from
(RS)-2-[1- lﬁécxfl MQ{ 62‘ mﬁ)zﬁ 1%—@11‘1(3‘0)”&1%&%@&’15 }n'eﬂranoyl]-4-methyl—p1perazme—1-
met hyl - pi PSL a%ﬁf qiﬁyeste[c acid benzyl est er, D50 usi ng the rret hod of
Descri ptlon W gum 0 43& API _3 Pnd 249
(MY . Cl4a h)zl_ﬁlngoxpgcdxmi g(ﬁ%ghgas prepare from S)—2 (me ox me yl-c oyl) -methy

30  piperazine-1-carboxylic acid dimethyl-ethyl ester, D54 (1.60g) and 5-chloro-benzofuran (0.86g,

FP1.537.206) using the method of Description 2.

Mass Spectrum (Electrospray LC/MS): Found 279 (MH"-BOC). C;Hp;*°CIN;O; requires 378.

Description 63: 3-(5-Chloro-benzofuran-2-ylmethyl)-1-methyl-piperazine

35  The title compound (0.61g) was prepared from (RS)-2-[1-(5-chloro-benzofuran-2-yl)-methanoyl]-
4-methyl-piperazine-1-carboxylic acid terz-butyl ester, D62 (0.98g) using the method of
Description 3 and used without purification.
Mass Spectrum (Electrospray LC/MS):Found 265 (MH"). C14H;7*CIN,O requires 264.

40  Description 64: (RS)-2-[1-(5,7-Dichloro-benzofuran-2-yl)-methanoyl]-4-methyl-piperazine-
1-carboxylic acid fert-butyl ester
The title compound (0.94g) was prepared from (RS)-2-(methoxy-methyl-carbamoyl)-4-methyl-
piperazine-1-carboxylic acid dimethyl-ethyl ester, D54 (1.00g) and 5,7-dichloro-benzofuran (0.65g,

FP1.537.206) using the method of Description 2.
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Description 52: (RS)-2-(Mthoxy-mnethyl-carbanoyl)-pi perazi ne-I-carboxylic
acid benzyl ester 20 A m xture of

(RS) - 2- ( wDhaxg2seet hyl - car banoyl ) - pi per azi ne- 1, 4- di car boxPCIIEParI™®od - benzyl
ester 4-tert-butyl ester (WO 01/00214) (5g, 0.012 nol) in dichloronethane
(100m ) and trifluoroacetic acid (20nl) was heated at 40C for 0.5h, cool ed
and evaporated. The residual oil was dissolved in dichloronethane (150nl)

and washe um h d h hase S

re-extr acfﬂ&fs V\Fetcﬁma’s(ﬁﬁf’%osgra ?? Eﬂ%é} ‘}g??q m E‘é’ QEF]Q u?reasclp\gadrl ed 25
(Na2S™4) and the solvent renoved in vacuo to give the t|tIe compound as an
oi | (3. 69,Dei&iptin.65: RYS3-Siieldichlono-he2bfuyan-T-yluedh @D 8-nfethybpipeCizine2 1N3O4
requires 3¢ tltl hrﬂlt(()@ Be) s p re;I)ared from (RS)-2-[1-(5,7-dichloro-benzofuran-2-yl)-

(RS) - 25( ML %%g%a e L SR DRIV syl Bl e Rty P&I2 2D A %0.5455 ﬁlupg%éfmétﬁod%?' d

benzyl este
(RS) - 2- ( WW%W“C‘&F‘B%&PBW‘?U?H perazi ne-|-carboxylic acid benzyl
ester, D5M4qs88pectrOm (ARDLE/MS): Houad 39T EMIBH ){Qt%a?@zlﬂmwl)lrewé% added

f or mal dehyde (0.85nl of 37%\N/W solution in water, 11 mmol). and the

m'_xture st te a ﬁ totilo ngtil &ZIE\ goleSodl um

triacetoxy, orgﬂl r| %%ﬁg 0 e over 25h, and
the a0l A i °>‘5t°8?18 §ft1'ftf° R
reaction Westegwith sqdlmbndr@e(mm%@smr@m m@mahalhew(ns@bﬁpq the rrgction] sodi um

hydr oxi de nfitfifthen stifib@ ataoeie Gaperatse foed aih.r AGéadoling th 0°C2.ehl or onet hane
(250m) a'ﬂf?ﬂeﬁﬁdsﬁ?ﬂ&h&?ﬁleﬁﬁdh%ﬁé lqrs'geﬁnﬁW)ldé%ﬂﬂo Wig. SBL ¥8&Hon" €NOVed in
vacuo. The .resi ro g R b utdl ng w t.h et hyl

acet at e- h&YSHE V‘Fﬁsgtfef}rsg‘g $56°°%% tf%‘??f ory 46y S% mﬁaﬁml{l@"e "é%‘%‘ € a gum
Mass dpfectresifis fappouredigigrivptes 2pd th emwma%wh F‘@%‘Yhf’%?r Thesombiged i pt i on
54: ( RS) - 2rgaMet Weneywashtdiwith-toiae, lolaiad (Na)SQL) aelt the/dolyenpremavddrirvdcuear boxyl i ¢ aci d

di net hyl - etphdthatped 13 g800.08%: QR0 dth QDL JORIRL A PR ordedtheitlécBmfund
(RS) 2- (Ng é(at@ Iﬁ?{(m céf&gmyl) 4- et hyldbgfapetr a§z)| né | - cartb(;:xyﬁfutrzl aci d

! Sl Sl si i b gt
(1. 4580 5(7%%%{{1»@@),@3%15“1@)%%? b 7. 55 EL iyt Tt andiid?), 170 @By &I Thradigh

ki esel guhsHzyvashed with ethyl acetate and the filtrate evaporated. The
resi due 5 was chromat ographed on silica gel eluting with ethyl

acetate han x f or
(399, - ozdleiton bty BB BidhoinlintehuBrnhg et b ebintics
287. De Scmqryﬂ die-I5 g\rboxyllc aci tert-butyl ester

(RS) - 25( 1-ABetindng, isemnel@d sdlutive oh bDiyinjethglsitaty hythoxympty hzlithiadle, Q6 IiGheyizi ¢ 10
acid tert shitoy) mmlrl;e(slnimast&ehde@d@grm@wﬂﬂl -Butf YitiGum T2, 18M lﬂﬂl@@aésed from

(RS) - 2- <”%t rﬂ%b&h@ by 1‘0- £ 25 Sndh GR) 8&%&19 acid
di met hyl - n‘SP a}

10. | rrrml ) T e’f Ety}%-'t’ @é’&"’iﬂfoﬁl’ pethylogrhany o, p%‘&elr i “‘% Found
345 - 3¢ INIIME (%210D + ABer3tjering atithis fsmperayse foem fgther 45 min. saturated

(RS) - 3OBe RFwbuy HH (A -wak added ¥10nil) di theyprodoctpyess aztraded with diethyl ether. The organics

were combined, the solvent removed in vacuo and the residue chromatographed (silica gel, 10%
diethyl ether-pentane) to afford the title compound as a colourless oil (510mg, 37%)).
Mass Spectrum (APT"): Found 359 (MH"-'BOC). C»5H3sN>0,Si requires 458.

35  Description 68: (RS)- 2-Piperidin-2-ylmethyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-indole
The title compound (1.1g) was prepared from (RS)-2-{1-[1-(2-trimethylsilanyl-ethoxymethyl)-
1H-indol-2-yl]-methanoyl}-piperidine-1-carboxylic acid ters-butyl ester, D67 (1.9g) according to
a procedure similar to that for Description 3 and used without purification.

40  Description 69 : (RS)- 2-[1-(5-Bromo-benzofuran-2-yl)-methanoyl]-piperidine-1-carboxylic
acid fert-butyl ester
The title compound (0.96g) was prepared from 5-bromo-benzofuran (3.6g, prepared according to
procedures similar to those described in Synth.Commun.,
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The title conpound was obtai ned from

(RS) - 2- (1- benzof uran- 2-yl - et hanoyl ) - 4- met hyl - pi per azi ne-1-carboxylic acid
tert - but yWoasiese1 D55 (1.28g, 3. 7mmol) using the nmethod offCTBPswoiopti on 3
and was used wi thout purification. 20 Mass spectrum (APl "): Found 231
(M-1+). Cl4H18N20 require 230. Description 57: '

(RS) - 1-(5-Fluoro- benzofuran 2-yl)-1-((RS) - 4-net hyl - pi perazi n-2-yl) -

met hanol (ﬁé (19%9 )'and (RS -1- (tert—bu?lloxycarbonyl) 2—(N—methoxy—N-methylcarbamoyl) -piperidine, D1

- (5- Fl uor nz ~4- Pi perazi ne- 1" -‘carboxylic
aci d benz Coétg'?ge?ap 9&/‘& é%’f%ecgk Zthyl acetate (20m) and
net hanol (Mﬁp%&gmﬁéhvbgem%(w BAE- Gvlly BOWPeauire; 0% 7g, 50% w w past e

in water) for 3.5h. The reaction m xture was flltered t hrough Ki esel guhr,

washi ng wahdse tfoiiwﬁﬁé) | Bromd-beRfofilidah oL dhed to afford the title
product (0.4 909 a&g‘m‘ and

5 62 (toggjihﬁ %igé Cﬂ_]'lpo d(& ggggl X/ gﬂaare QTsonb %4185 rgglg—%%&%ﬁnan'_&-ylmemanogfﬁ

3. 12( 2H, n)Pngﬂéef( ii%fbwh%aceid BP? 9 008D ( 1H, s), 6. 97(1H, M), 7. 19( 1H, dd, J=
8 and 2H@):qor@[n§@ a(ptddedmld$1n1illa1=to thaafmi Dé$driptionVband usq@emhoutmu(ruﬁléﬁtm)x Found 265
(M) . ClAnkd Foxﬁﬁ@% ey Cl Pt/ BaNG quires 293.

(RS) - 44FI uoro- - p| per| 2-yl met hyl -1 H benzoi m dazol e 35

0
RS) - 2- Car. I I d 93
s heat obeperition 15 G ?rﬁ {6 B pE e e bt s e boliegelt 2
Chem , 19696”-!3“!)’165884) as described in Description 18 to afford the title
corrpound (Iixeﬂaﬂegamnpbhﬂﬂ&gewwmpafea%w%ﬁmum&zaﬁﬁﬁm WOD3H4l G BM3d (Resprui 1 es

333. 40 Das C -2- (N—methoxy—N—meth Icarbamoyl)-piperidine, D1 (5.17g) according to a

RS 5, 6- o-2ylrret¥1F eri diné-|-carboxylic
Coru D1 o %@fﬁ%@%?ﬂﬁgti‘zx% e 0 - 2V Tet YD) - prpert A o

of (RS) - 5, EMQ# qgtswie (APT) BW&P%(WE%)h%thrB@E?»zeﬂurfP%ﬁ)Zol e, D18 (1.5g) in

di chl oronet hane was treated with triethylamne (0.98ml), then di-tert-butyl
di car bonatRsdriptidfly2: (RSEE-(@V¥r b B2t arnXGIMERIF pipéAlige After stirring for

18h at ro

di chl orreqil;p E&% %nld g%zgg\/\iw% %‘K%&gqug%r%gﬂughg}g%@mgg& fied
Wwith gél i d’lﬂf&‘ 'C%’i ]égdcldéi’f tthDaf E4108) omet hane. The organi c phase was
washed wi tabcondjngiorpradedyBodmilinty thet fon Rdscdpiend apfysdmithoqtipurifedtioent was
removed in vacuo to afford the title conpound (2g). 5 Mass Spectrum (API'):

F d 352 R -car i
(RS- 2 (& Helqgilte ?‘?’?’ﬁwﬁ"e‘mﬁéﬁzﬁ’iﬁ'ﬁﬁayz"?ﬁ?‘%ﬁ‘bﬁ%"ﬂﬁ"rﬁﬁ’.’%} e I

car boxyl i &€ 'z%f’él’ l"é’ ?mﬁutyl ester To a stirred suspension of sodi um hydride
(0. 468> 60%s Hilesgompeynd B3WOmehyasdrerpred firy Sitpethyl bergofier BPPrerard RYUd -¢egont) at
0C, under batylpaycarbamd) hdﬂaﬂm@@wﬂibd(y&mmdoﬂl-mpmdmb M1 (820mg) according to a

benzoi m dazgbduds Sihile td it Yor DeREpdigh Me- | - carboxylic acid tert-butyl ester,
D59 (29) 0 t e 30m n. before the
addi tion %&g %gtrrr%?ﬁ%\ﬂg ?%‘{%%ﬂmﬂdd) éé’\%z[?lﬁgh {ln )?%gﬁ: was then stirred at
roomtenperature for a further equivalent of iodonethane (0.35ml)
was added Desatipsion 7di @?@)@dﬁﬂqﬁu&@em;fu@nﬁ-ylmmhtvh@rpepdmei ons of sodium 15
hydri de ( @h28gs conlpbondi(FBaREBWBMrepired o (RS)- DI 1-(3-nasie)1-badoi®hi2aemétthndA )

wer e addetiglp@m]ng f‘@aerx?l?c%id%h g‘hﬁregtgldl)f;g)(g yaddi tional 24h. After diluting

Wi th wat erabcor ing to% pro%g ure 1¥1qar t% bescnptlon 3 and used without purification.

35  Description 75: 2-[1-(4-Fluoro-benzofuran-2-yl)-methanoyl]-piperidine-1-carboxylic acid-
tert-butyl ester
The title compound (500mg) was prepared from 4-fluoro-benzofuran (450mg) and (RS)-1-(terr-
butyloxycarbonyl)-2-(N-methoxy-N-methylcarbamoyl)-piperidine, D1 (900mg) according to a
procedure similar to that for Description 2.

40  Mass Spectrum (APT"): Found 248 (MH-BOC). CgH,FNO, requires 347.

Description 76: (RS)- 2-(4-Fluoro-benzofuran-2-ylmethyl)-piperidine
The title compound (310mg) was prepared from (RS)- 2-[1-(4-fluoro-benzofuran-2-yl)-methanoyl]-

piperidine-1-carboxylic acid fert-butyl ester, D75 (500mg)
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with diethyl ether (3X). The conbi ned organics were dried (MgSO4) and

sol vent renoved in vacuo to afford the title conmpound (0.5g). Mass

Spect r umwBlogworsespray LC/ MS): Found 266 (MVH 1BOC). CL9H2PEZNPOZ207M08QUI r es
365. 20 Description

61: (RS) -5, 6-Di fluoro-I-nethyl -2-piperidin-2-yl nethyl -l H benzoi m dazol e
(RS)-2-(5,6-Difluoro-I-nethyl-IH benzoi m dazol - 2-yhnet hyl ) - pi peri di ne-1| -car
boxylic acid t.ert- butyl est t A ututificdiiohf | uor oaceti c
aci d (5mFCREARHET" gl?ml tts)(t:ﬂrg?%tr Pgsrf gﬁm}t/\%&gfl%%ﬁ?h? titl e compound
(0.363g) 25 Mass spectrum (El ectrospray): Found 266 (M#). CL4H17F2N3

requi res XescriftaciTt (RS)oZ}[EG-,6-Dichloro-benzofuran-z-yl)-methanoyl]-4-methyl—plperazme-
(RS)-2-[ 11(&%% Reid eEpftyeater 2- y| ) - met hanoyl ) - 4- et hyl - pi per azi ne-| -

car boxyli ¢, agkd rf- I 4 d-§icNSE1Re BRI and@ss)Pr-gpar ed
from (EZS) 58 f%ﬂ%ﬂ%@ﬂdﬁg‘%‘{ﬁ G’?&ﬁ%ﬁ; B%l&“'f’ad- GioogTe 30, &?B@)@oggj t) ggr boxyl i ¢
aci d di metuyloxapRepyRsd{Rmethegy (Iﬁe%%bmgﬁgggl-‘%hqm& o-%enz%?ur an o 0. 86g,

FP1. 537. 2@&cediss sigilartethatdoridescripioniescri pti on 2. Mass Spectrum (El ectrospray
LG/ MS): Found 279 W 2130C). Cl19H2335C1N204 requires 378. Description 63:

3-(5-Cnl or@%s%i Q,f% 9&%23 4 BRI rd-bbiZSRir AN 2-yinBAYBALNEhA pigdiezine t | €

compouynd R red from - 2-[15(4,6-dichloro-benzofuran-2-yl)-

(RS) - 201 1Tt Fn Posprsupd o2 Gl sk Porperty Som RS G .

4- et hyl - mqﬂeanezlimnqthy&aws@&m-i@argw&c e fer i) esteis P27 (V00589 PePrdig° isi ng

t he net hogretkdurDeiadihi tthad for Desumigtiosahdwisedwititouppirifiedtiont i on. Mass Spectrum

(DE' ectr oS Eb&/nw@(;@ssm@m?@@g«m) C,EIPALRG0 GApiRés 298qui res 264. 40
scription 64:

(RS)-2-[1-(5,7-Dichl oro-benzof uran-2-yl ) -net hanoyl).- 4 net hyl.- pi Kerazi ne-
1- car Héxy | Pescription 19 (ROh rWethaxy- thTh‘éa‘%’f"PP%& B&%fb‘i]ﬁ‘al'f ﬂ%@%’g‘; °Q‘\%@§e’§r epar ed
from ( RS) -Hglreetehoxy- net hyl - car banoyl ) - 4- net hyl - pi perazi ne- 1-carboxylic
aci d di metfpsliethiporas was prepdod fion (0 pyasiitiite- [2-dicathbolio adié hzef drugh efter. 659,
FP1.537. 2 Si I SR8 79 Acolrding3d a YacEat L@ 1o that for
beT) Enos) dT488 it %’6@?%&" f&ﬁ“@?%éﬁ%@ S o s (MHO) .
C19H2235CIEPRP®¥ 4 equi res 412. Description 6 : I

( RS) - 20 5, MasBiSptrtmmdElretigsoray L&MBY FowrdtiRg Mﬁtﬁ%‘@h??ﬂﬁ?’@ér‘%‘l&‘frﬁse fhe title
conmpound (0.53g) was prepared from (RS)-2-[1-(5, 7-di chl oro-benzofuran-2-yl)
5 met hanoyhlee4s (RO PRI -BehAdRrhn-231 Ao4ros)-peirdlidige- i chbioyylicasidgers- D64
(0.949) u%ir}f%égig%t% -gf Descri ptay:lon 3 a?u)zl@gsed W t hout purification.
Mass Spect | ' LG/ MB): Found 2 F). C 35 20 j, 298.
Descri pt i ofheg#gle compoung(3. t"f‘?ﬁP@Pa}rﬁﬁ‘l’“g‘ g?%éﬁ?{fﬂéﬁ 63)2’“(%5-%51 n ;j(on{eg%% Fn&ﬁ;:
stirrizg, decemnwybipgrolititedt-capoxplic doistror duybossad)7HbAMBaForHPEIRE PO )
under ar gofmnaSo ttaf BADEMripidnl2. Sodi um hydride (3.3g, 60% di spersion on

m neral oi Q{%@{n) i [ it NOErehil@B3st i rred at room

t enper at urlledb‘?sg& m(ﬁ?ﬁgﬁtﬁg}?zg&;@??ngﬁg)() 5%” 2, Q-e&
(trimethylsilyl)ethoxynmethyl chloride (12.5qg,..75rmvol) was added dropw se.
The react | Description 8§} Bengahran 1-yhosthykpyroliding enper ature for 4h. The DWF
Was r expVethd tlewampoundi(i67g) Sras pspakdciona R ol lebpnrofpon-dad-BethanfyDt he product
was extr ac;t)yg'ﬂ)lmnk-h-cq}b%ﬁﬁiélacﬁttbﬁﬁutyl-gﬁler, ©B0I.00RY accordgans & proveine sigithexdhati t h
brine, dri E)r Dgsl\é?i%&%@ m%%geé%oﬁpdu}qﬁ%ioﬁ.emved in vacuo.

Description 82: (RS)-2-(1 -Benzo[b]thiophen—Z-yl—methanoyl)-piperidine-1-carboxylic acid fert-
35  butyl ester

The title compound (1.60g) was prepared from benzo[b]thiophene(0.80g) and (RS)-1-(ter-

butyloxycarbonyl)-2-(N-methoxy-N-methylcarbamoyl)-piperidine, D1 (1.62g) according to a

procedure similar to that for Description 2.

40 Description 83: (RS)- 2-Benzo[blthiophen-2-ylmethyl-piperidine
The title compound (410mg) was prepared from (RS)-2-(1-benzo[b Jthiophen-2-yl-methanoyl)-
piperidine-1-carboxylic acid terz-butyl ester, D82 (666mg)
according to a procedure similar to that for Description 3 and used without purification.
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Chr omat ogr aphy (silica gel, 0-20% diethyl ether-40-60 pet.ether) afforded
the title conpound (12.2g, 100% . 1HNMR 8: 0.00 (9H, s), 0.96 (2H, t, J =
8Hz), 3.580(02Mph2561 J = 8Hz), 5.55 (2H, s), 6.59 (1H, nm), PREEPIZOIO(RH, m),
7.30 (1H, in with CHC13), 7.55 (1H, dd, J =1 and 8Hz), 7.70 (1H, dd, J =1
and 8Hz). Description 67:

(RS)-2-{1-] 1 (2-Trimethylsilanyl -et hoxyrret hyl ) - 1Hi ndol - 2-y| ] - met hanoyl } -

pi peri di neg C|dtert b LCer | ed
PP bt i on dromro Rt ekt Rb il AR O Sp e h e b
3mmol) in qBK)E’ nyBraip e’r%)()ét'setreated dr op- wi se with n-butyl lithium (2.2, 1.6M
i n hexanes3-(4- (Blu&mpnhyl,)-ZTIkedxyt thiable 4 rgrbgmyd ehdoriie K L3binggy 058 smet)iin dickdoraibeti®@ns C f or
(1%1) n-l t[l 1 ta&d%aft@aiso\mﬁbﬂof(RS)-z{2-benzomranylmemyl)plpendme 104 mg, 048 mmol) ang

car i di ne,
DI (952mg m@ﬂ%ﬁw@%nﬁ PR et ISR (OB U i '9& BNt ur e
for a furttﬁ‘BPe‘%‘ge fArd “‘é‘ht]ﬁ‘Féets\él&“%‘(ﬁasd@ﬁ@Sﬁ"é Rﬂmriﬁﬁq dt( ) and the
pr oduct wesrbendts Bl dThaiotganid lagertwas appilinddirecifhantas lgamwksd siljpargel colvmbianded, t he

solvent r %E@ﬁﬁd)gfaﬂhéd%ﬁiﬁﬁg #iiblethflacdRshalaiR niknesRigdgHaahedohpsiuhd Gangedd 10%
di et hyI eto;\gz agﬁg 01 o afford the title compound as a col ourl ess oil
(510 /és pectrum (API'}): Found 359 (MH tBOC). C25H38N2O4SI
requir s 458. 35 Descrl tlon 68: (RS)-
2- Pi per i di Masg spectrem K4PL -fQIEIdt4|3§ ﬁé‘lﬁyl(’{%ﬁmz%ﬁﬁmﬁ%‘lﬂyl )-1Hindole The
title conpound (1.1g) was prepared from (RS)-2-{

1-[1-(2-trg met set hox h

1H i ndol - 2]!: q‘#&‘t(#g% lﬁ“}ge'&oﬁﬁ%nﬁ Xﬁqﬁ)ﬂly‘ é’fpﬁ&?w 1A Ritey 2est er |
D67 (1. Qg)metéE’dPWﬂg“'Y meghagpbRedur e sinilar to that for Description 3 and
used w5t hois4-Fluoro-phagt)iZemethyiGhiDede4-cpboxylic &9d ((K(T-SS) in dimethylformamide (2.5ml)
2-[1-(5- Brmem;eqﬁém@nyanwalisoﬁmpﬁaﬂﬁmhxhe (v P&, Jorg-datersoaaxyili-@)- acid

t ent - but yl
SGBr Oml; %elni;,? %tra;ga c;n &E&QHQ&J a%pqotgjg@ dﬁ{eeaﬂﬁ’ﬁe ﬂegé? ion

t hose descd?if gﬂéﬂi“}‘i‘f 1‘33‘" (75"26'(95%’6@ E&%?’Y‘ 'f% acet? 7

(1989)) aread the organic phase washed w1th water, dried (MgS04) and solvent removed at reduced

(RS) - 20( t gréssirbt Smeiéyﬁadf wWaritgmatogfAphad(siticayel, - -He30by/dthy hixen@ydnjangitpgive di ne,
D (4. 99) procedure S|mlar to that for Description 2. Mss

Spectrum ( PI + Vi 798 reqw res 407. 5
Descri pti @ge(lﬁgyl@é(g %Pg?%&é‘éfﬁﬁg FraEee) I2 Fet ulrnggpl peridine The title
conmpound (0.53g) was prepared from (RS)-

2-[1-(5- brmyal Bauz)shiazam-pﬁmasl ipeRuner-yplitne-d-nearypoxyl i ¢ acid

t ent Ib%t t)mmgsz(i%éﬂ ngﬂ SSkEQlding to a procedure simlar to that for

Descr ur| I cation. ss S ect AP, Found
294 (M ) . TReFslpemmEp msrxg g fromhe e p PR 2

2- [ 1- ( 4- Brosthylth bR A lsikedianel-2-y)ibpnzeist dei (89152 MCp@mgdP ﬂ@mﬁt@érolﬁEX%mﬂl‘?:Z aci d

t ert - but yl Messgictriih eAPTH): feund @0p QUAT): Chs oM Oxasquireestz ed from
4- br onp- benzofuran (3.65g, WO0109111) and (RS) -

1- (tent - butyl oxycarbonyl N- met hoxy- N- net hyl car banoyl ) - pi peri di ne, Dl
(5. 17600 ackemilerdy (R-L-(2- @@gve@aml@e yoriperidin-d-shnki4-¢ofuopepiemypil- on 2.
Mass SpectmethykiARpyrazokdyljdndBne MH+ t BOC). C19H2279Br N4 requi res 407.
A mixture of (RS)-2-(2-benzofuranylmethyl)piperidine, D3 (0.108g, 0.5mmol), 4-(4-fluoro-
phenyl)-1-methyl-1 H-pyrazole-3-carboxylic acid (0.11g, 0.5mmol), EDC.HCI(0.106g, 0.55
mmol) and 1-hydroxybenzotriazole (0.01g, 0.07mmol) in dichloromethane (4ml) was shaken for
35  20h. The resultant was washed with saturated aqueous sodium bicarbonate (8ml) and the organic
layer was added directly onto a dry 10g prepacked silica gel cartridge. Elution with 10-100%
ethyl acetate in hexane gradient then 1-20% methanol in ethyl acetate gradient afforded the title
compound as a colourless amorphous solid (0.059g, 28%).
IH NMR (CDCL) &: 1.05 - 1.30 (1H, m), 1.35 - 1.80 (5H, m), 2.80 - 3.20 (3H, m), 3.53 (0.55 H,
40  broad m), 3.81 and 3.93 (3H, 2 x 5), 4.13 (0.45 H, broad m), 4.74 (0.45 H, broad m), 5.41 (0.55 H,
broad m), 6.26 and 6.60 (1H, 2 x s), 6.85 and 6.95 (2H, 2 x t, ) = 8.6 Hz), 7.10 - 7.55 (7H, m).
Mass spectrum (Electrospray LC/MS): Found 418 (MH"). C2sH24FN;0, requires 417.
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Description 72: (RS)-2-(4-Bronp-benzofuran-2-ylnethyl)-piperidine The title
conpound (0.90g) was prepared from (RS)-

2- [ 1- (4- bwormmsnmsnr of ur an- 2-yl ) - net hanoyl ] - 20 pi peri di ne- pCeaprboaywbe c aci d
tert-butyl ester, D71 (1.40g) according to a procedure simlar to that for
Description 3 and used wi thout purification. Description 73:(RS)-

2-[1- (3- Met hyl - benzof uran- 2-yl ) - net hanoyl | - pi peri di ne-I-carboxylic acid
tert-butylpgibfpordas dfiatplet §-26 AAPSUICin(120Q Toerd\REpaRIdSRAL @6 apréifate

3-net hyl - benzof yran (.39Qng) and,(RS) -1~ Lo = .

but yI oxyca?f%?ﬁ‘n?ﬁﬂ)a? ‘B-“%lﬂﬁ?ﬁ %urcg’(r(fﬁef{érﬁgoﬁ%ﬁtgésr%%%%@%%m |ep%rT|h8 Fompoupy Of( 820ny)
accor di ng Hxemale 13vse arsosred asiths vgrochlorifigyspltsf or Description 2. Mass Spectrum
(API"): Found 244 (MHtBOC). C20H25NO4 requires 343. 30 Description 74:
(RS) - 25( 3- Met hyl - benzof ur an- 2-yl met hylpappi peri dine The title conpound
(184nmg) was prepared from (RS)- 2-[1-(3-nethyl-benzofuran-2-yl)-nethanoyl]-
pi peridine-I-carboxylic acid tert-butyl ester, O3 (300ng) according to a
procedure simlar to that for Description 3 used wit hout purification.
35 Description 75:

2-[1- (4-Fl uoro-benzofuran-2-yl)- -
tert-butyl ester The title conmpound (500nd) was
4-f 1 uoro-benzofuran (450ng) and ¢ -1-(tert-
but yl oxycar bonyl ) - 2- (N- met hoxy-M-netRyl car banoyl ) - pi peridine, DI _(900ny)

A w—

accordi ng priocedure sjpilar to thatpf arlRsSedRih ed Mass
Spectrum (ﬁﬁ%l"%le: Found 248 % t BOC) . (‘19H22FM15@M%})’equi rg?e3zo7s.ﬂpdyDescri ption

76: (RS)-| 2-(4-Fldoro-benzofuran-2-yl rrrgt hyl )|- pi peri dine The title cgnpound
(310ny) vias preparied from (RS)- 2-[1-(4-fludro-benzofuran-2-yl)-nethanoyl] -

pi peridire-1-garbgxylic tert-butyll ester, D 34,0/ 03/ 002561
PCT/ EPO2/ 07005 adcor di ocedure si nhl:lroé{?(z tg%{&%{&lziﬁi%cri ption 3
. . iy 2
scription 77HERSY-

and used |wi t hout puriMéTCcagto

2-[1- (4, 8-Di chl orqg-benzofuran Emet hanoy|l ] - 4- net hyl - pi per azi ne-
1- car boxytiT acrdjtert-butyl ester 5 The (itjle conpound (566ng) was
prepar ed {f ronf4, 6-|di chl g§ enzof uran (390nY)FoandMHRE}2. CoffbdFNE0,S
but yl oxydar bonyl ) -{2- ( N- get §ox met hyli car bamegquirgs fllperi di ne, D1(600ng)
according to a prjocedur i to that fqr Description 2. Description
78: (RS)-| 3-(4, 6-0Di chl oro-be ran- 24yl metjhyl ) - 1- net hyl - pi perazi ng 10 The
title conpound (547ng) was prepared from (RS) -

2-[ 1- (4, §- di chl or d- benzof -yl ) - f Found MH'389. CoHaFN;0,
met hanoyl|] - 4- met hyjl - pi pergzi pe-1 - car boxyl i ¢ |dequdres 38t - putyl ester, 077
(900mg) 4dccordingito a prore simliar tq that for Description 3 jand
used wi thout purif|ication. Mss Spectrum (ARl '): Found 299 (MT").
Cl4H1635C2N20rgquires 29815 Descrijption 79 (RS)~

=

ridine-|-carboxylic acid-
prepared from

2- (Met hoxly- me8hyl -icar bano rrolidine-¥ - darchaxyiitesa 4L, Fe®, butlyl
ester Thq title cdnpound prepared firom | requires 388
(RS) - pyrrjol i di ne-1, 2-di car ic acid|l- tgrt -butyl ester (14.8g)] and
N, O di nmetihyl hydr oXyl am ne. .379) agcordijng to a procedure simlar to
that for | Exanple 4

9 Z F | Found MH'369. C;;HyFN,0;

~ l requires 368.
N OMe
10 { F | Found MH"482. CoeHpsF:N;0,S

requires 481.

11 F | Found MH423. Cp5H,FN,0;3
requires 422.
N/\l
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20 Mass Spectrum (El ectrospray LC M) :
Descri ption 80:
- met hanoyl ) - pyrrolidi ne-1-carboxylic &Cr@&rPvre1009 but yl

requi res 258.
2- ( 1- Benzwbusaomsat y|

(RS) -

Found 159 (Me-[ --

* BOC) .

C12H22N204

ester The title conpound (2.7g) was prepared from benzofuran (2.29g) and

(RS)- 2-(nethoxy-methyl - 25 carbanoyl)-pyrrolidine-I-carboxylic acid
tent-butyl ester . hat for
Descri pt i|GixampldBgs Spectrumy( API'): F(Eurld 2 TiaéspectriB@lectkebBRO4 riequires
315. Deqcrlptlon 81: (RS)- 2-Benzofuran 2-yime | -pyrrolidine 30 The
title corppound (0/57g) was prepared from (RY)- 2-(1-benzofuran-2
yl - net hanoyl)-—pydrol i di ne- Laci-d-tert-butyl ester— D80 (1. 009)
according tojia procedure s ar to that gfqgr o) use
wi t hout Euri ficat ﬁ on. Depti on 82: i ] f;%iwéé'%&ﬁﬁ%3 ]
(R S)-2-(1- Benzo[ bb] t hi ophey D&# met hanoyl ) - % dzhe | - carboxylic lacid
tert- 35 byt -\’L! estter—TFhe—-title cnm'gnlmti (1 EO@L} WA S—PHF aparnd from
benzo[ b] t{hi opbene 0.80 #d (RS) - 1- (tPrU{
but yl oxygar bonyl )4 2-( hoxy N—nethylcarbaégu N%ﬂg%%f: a0y (1.l629)
according to a py ocedat M&o t hat fqr scription 2. 40 Desgription
83: (RS)-—2=Benzof Fmethyl=pirpgridrme—The tTtieconmpound
(410ng) was pdepaned fro -2-(1-be12d1b |Fohih OPREBRT R Cy i Nedhanoyll) -
pi peridi ne-1-carboxylic a tert-butyl est@requ8370666ny) according to a
pr ocedur 4 sinilarLto t hat r@Pescription 3Jand used w thout purifigation.
-35 WD 03/ 002561 PCT/ EPO2/ 07009 Exanple 1
(RS) - 2- ( 2-Benzof ui =1-((5-(44fluordophenyl)-2-nmethyl -thiazgl -4-yl)
- carbonyl)-gkperi | uor ophepylg - 4 car bonyl
chl oride’{(136 ny, in dichlo onett%ﬁ%épyﬁﬁg %! g%ﬂed tg a
sol utionjof (RS)- nmet hy )pipqu I ne 8104 0.48 ) and
5 triethﬁlanine (0. ) ) ih dichloromnethane (4 m) and the
m xt ure ghaken at anbient te ature for 3Q min. The resultant was |washed
W th sattratgg eous sodi hydr ogen rtonate ) The organlc | ayer
was applile recgly ont pr e- packed] si i ¢& ﬁ@t Bgﬁﬁﬂ
chr omat ogr aphed eIutiréﬁ\ﬂ yl acetate té%&ﬁ@“ﬁthures to give the
title conpound (50 ng, 24 i an of f-whitle solid. 10 Mass spectrwm
(APl +): flound 435|(M 4+): R2EFN202S| requijres 434. Exanple 2:
(RS)-l-(%- Zot = 2=yt yt=prper|{din- -yr)‘Ilfﬁ?fﬂ?fTUUTU?phemyl)-2-
met hyl -t hi azd¥ - 4- 15 H | Found MH404. Cp¢H,,FN;O,
5- (4- Fl ugr o- phenyl M- car hoosgpirec40aci d (0. 05g) in
di met hyl ffor mam de | ( sequentially with ,
diisoproﬂylethyla$i nzabenzotri azol -1 -yl) -
1, 1, 3, 3- tretraretin osphater—(0-068g)—and—the—amne of
Descri ptilon @8 (0 raittle | FEEuiii450he, Al Kt0.e Was$
stirred flor 16h, d' et at e | r@pded430. or gani ¢ phase yashed
wth water, dried removed at reduced 20 pressurée. The
resi due was chrom , 0 4* 30% et hyl acetate:pentane) to
gi ve

19 H | Found MH*371. CyHpN;0;

requires 370
20 H | Found MH*371. CpHN,0,
requires 370.
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the title conmpound (0.06g) Mass spectrum (API +):
C24H22FN302S requires 435.
(RS) - 1- ( 2wBenpa3snz Ol
11, 2, 4] oxadi azol

Exanpl e 3:
-2-yl met hyl

found 436 (MH):

-pi peridin-1-yl)-1-[2-(3- weTBpn2/07089
-5-yl)-phenyl ] -nmet hanone The title conpound (0.02g) was

prepared fromthe am ne of Description 6 (0.047g) and 2-(3-

met hyl -[1, 2, 4] oxadi azol -5-yl ) -benzoic acid (0.045q) according to the method
Zngxggp:EﬁgFZ‘ffﬂ‘%l"\’/gss spectr urxré APl +) : founﬂ 4 a&%&iru%ﬁe%%«%%y requires
(RS) - 1- (2} Benzof urlan- 2- yl net hyl - pi peri di n- 1- HZII\EES)[ 4- (4-fl uoro-pheny|)-1-
met hyl -1 -H pyrazol}-3-yl]-nmethane A m xtjure o
(RS) - 2- (2t bengof urfanyl met hyly pi peri di ng, (0.108 Smml 4 (4-f ! uoro-
phenyl ) - 1} net fiy! - 1 |H pyr gz o e- 3- car boxyl|i ¢ acj ¥y¥d ,?5
EDC. HCl (0} 106g, 0.[5%% 1- hydr dxyben f@ﬁwreaéb e (0.01g, o 07npol ) in
di chl oronget hane (4nil) was sh for 35 20h.} The resultant was washed wth
sat ur at ed| agqueous {sodi um bi c nd the organic |ayer wap added
directly pnto a driy | ngrep cartridge. Elution with
10-100% ¢ft hyl acetate in hexan - 0 i y|
acetate gfadignt affordeditb cqgnpgun 39 | r phpus
solid (0.P59g, 28% me-HINMR (CDC13) 5: 1. 05 -dF"q’g i 3§§ .BO
(514, m,|2.80 - 3.20 (3B Ny § 53 (0,55 H eEeroad , 3.81 and 3. 93
(3H, 2 x 5), 4.13(0.45 H, m, 4.]74 (0. 45 H, broad m, 5.41 (0] 55 H,
broad nm), 6. 26and6.|60( 1H, 2xs), 6f 85and6. 95( 2H, [2xt , J=8. 6Hz) , 7. 10- 7. 55(7H, m) .
Mass specirum (El éctrospray L&Y NMEoYnd 418 (IVH). C25H24FN302 requj res
417. -36 WO U3/ 002561 PCF/ P02/ 07009 he canmpounds of Exanpl es 5-22} and
90-91 in Jfabl &1 were dfound MET 447 Grlah@sSici d usi ng
simlar pfocedures pbeumbs":%e conpound of [Exanple
13 was prepared as iA}g R \ O ArZ O Bxanpl e
Are R Masg-_Spectrun oun M—'-'-/'RL CREHR22EPN202S
Me S\ 1 fequbses 4212>.un¢wﬁ25@¢ms¢30/3$ requi res
421 (S N~| 7 F Fou riequires €%6.388 8 | \ F Found
MH#+389. CR4H2i FN2d
Example 23: (RS)-1-[5-(4-Fluore-phenyl)-2-methyl-thiazol-4-yl]-1-(2-furo[2,3-b]pyridin-2-
ylmethyl-piperidin-1-yl)-methanone
The title compound was prepared, using the method of Example 4, from 5-(4-fluoro-phenyl)-2-
5  methyl-thiazole-4-carboxylic acid (0.171g, 0.72 mmol) and (RS)-2-piperidin-2-ylmethyl-furo[2,3-
b]pyridine, D11 (0.13g, 0.60 mmol) as a colourless solid (0.129g, 49%).
THNMR §: 0.90 - 1.20 (1H, m), 1.30 - 1.85 (5H, m), 2.49 and 2.70 (3H, 2 x 5), 2.80 - 3.20 (3H,
m), 3.40 (0.45H, m), 4.10 (0.55H, m), 4.70 (0.55, m), 5.35 (0.45H, m), 6.34 and 6.65 (1H, 2 x 5),
6.92 and 7.00 (2H, 2 x t, J = 8.6 Hz), 7.15 (1H, m), 7.35 - 7.50 (2H, m), 7.80 (1H, m), 8.23 (1H,
10 m).
Mass spectrum (Electrospray LC/MS): Found 436 (MH"). C24H2,FN30,S requires 435,
Example 24: (RS)-1-[4-(4-Fluoro-phenyl)-1-methyl-1H-pyrazole-3-yl}-(2-furo[2,3-b] pyridin-
2-ylmethyl-piperidin-1-yl)methanone
15  The title compound was prepared using the method of Example 4, from 4-(4-(fluoro-phenyl)-1-

methyl-1H-pyrazole-3-carboxylic acid (0.159g, 0.72mmol) and (RS)-2-piperidin-2-ylmethyl-
furo[2,3-b]pyridine, D11(0.13g, 0.60mmol) as a colourless solid (0.12g, 48%).
Mass Spectrum (Electrospray LC/MS): Found 419 (MH"). C24H23FN,0, requires 418.
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N 91 F Found M#+#369. C21H21FN203 requires 368. /N Ow 10 ZSI-O F F Found
MH+482. C26H25F2N302S Me2Nrequires 481. 11 / | F Fo und MH+423.
C25H27FN29® o30exgai res 422. \ ~ N | O -37 WO 03/002561 PETTEPOZHIOTID09
Exanpl e Are R Mass Spectrum (El ectrospray LCIMS) 12 F Found MH422.
C22H19F4ANCG3 requires 421. OCF3 13 0~01-/Nwve2 H Found MH+407. C25H30N203
requires 406 14 H Found MH371. C24H22N202 requires 370. :N 15 \ H Found

MH+398. CIHEPIBER (BS)- F—{B-l(#lﬂﬁor3%enylm-ﬂ&hﬂthlhhdf-@%ﬂﬁl-Wﬁ&lm—ﬁgmﬂﬁm02
HN*I N re lﬁﬁmﬁg, E a Hohe Found MH+404. C24H22FN302 HN requires 403. F
Il ih 0

1 -
VEBT1 | CTRESBRSPOR 4t iraredy g Do getot B fampRas S oreed D equi  es
370. N methyl-thiazole-4-carbonyl chloride (0.09g, 0. 35mm01) and 2-p1per1dm-2-y1methyl—qumolme
5 D13 (0.053g, 0.23mmol) as a colourless solid (0.038g, 37%).
1H NMR (DMSO-dg) 8: 1.00-1.90 (6H, m), 2.37 and 2.66 (3H, 2 x s), 2.90-3.30 (3.5H, m), 4.15
(0.5H, ;n), 4.45 (0.5H, m), 5.25 (0.5H, m), 7.05 (2H, m), 7.10 - 7.85 (6H, m), 7.90 (1H, m), 8.05 -
8.30 (1H, 2 x d, J = 8.4Hz).
Mass spectrum (Electrospray LC/MS): Found 446 (MH"). Cp6H,4FN;0S requires 445.
10
Example 26: (RS)-1-Benzofuran-2-yl-1-(1-{1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-
methanoyl}-piperidin-2-yl)-methanone
The title compound was prepared, using the method of Example 1, from 5-(4-fluoro-phenyl)-2-
methyl-thiazole-4-carbonyl chloride (0.1g, 0.39 mmol) and (RS)-1-benzofuran-2-yl-1-piperidin-
15  2-yl-methanone, D9 (0.1g, 0.43 mmol) as a colourless solid (0.074g, 43%)
Mass spectrum (Electrospray LC/MS): Found 449 (MH"). CysH,,FN,05S requires 448.

Example 27: (RS)-1-[2-(1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl]-1-[5-(4-fluoro-
phenyl)-2-methyl-thiazol-4-yl]-methanone

20  (RS)-(1-{1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanoyl}-piperidin-2yl)-acetic acid,
D17 (110mg, 0.3mmol) and benzene-1,2-diamine (33mg, 0.3mmol) in PPA (2g) were heated at
140°C for 3.5h. The cooled reaction mixture was poured onto a mixture of crushed ice and
K,CO;. The basic aqueous solution was extracted with ethyl acetate (3X). The combined
organics were washed with brine, dried (MgSO,) and the solvent removed in vacuo .

25  Chromatography (silica gel, ethyl acetate) afforded the title compound as a dark yellow gum
(72mg, 52%).
Mass Spectrum (Electrospray LC/MS): Found 435 (MH"). C,H3FN,OS requires 434.

The compounds of the Examples 28-34 in Table 2 below were prepared from the appropriate
30  benzene-1,2-diamine and (RS)-(1-{1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl}-methanoyl}-
piperidin-2yl)-acetic acid, D17 using similar procedures to that described in Example 27.

Table 2
4
N X
O\,,/( e
\ N
N
ve— I °
S
F
Example X Mass Spectrum (Electrospray LC/MS)
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-38 WO 03/002561 PCT/ EP02/ 07009 Exanple Are R Mass Spectrum ( El ectrospray
L MS) 21 N H Found MH518. C30H35N303S Me---K S requires 517.

QO CH2) 3NV 03a@56 Found MH532. C31H37N30G3S Me_ < S requiPCgEPs3d7009 / f \ 1
Q(CH2) 4ANMe2 90 N\ H Found MH447. C26H26N203S Me' \'s O 1 requires 446.
Ove (APl LG MS5) 91 ~ H Found MWV 504. C29H33N303S Me requires 436. s ~1 O
Me2N Exanpl e 23:

(RS) - 1- [ 54 (4~ FT uggo- phenyTy -2 Ty - Thilazgha tiyhdo. &, 2 Cingba:dulpy i di n-
2- ylmethyl piperidin-I-yl)-net hanone Tk Itle corrpoun was prepared,
usi ng t he trethed—oef—Exan !L4 2—5-

i

fraoam 5
< y LEBLER A LLEE4 T uUI U_ MITCiITy

met hyl - t hilazol e- 29 car boxylic achd (0. 17jQTou@WI*ﬁlﬁﬁgCyﬁ}aﬁﬂhOSrequlres
(RS) - 2- pi [Beridi n-2-yl met hyl -furof 2, 3- b]rWEIdI ne, D11 (0.13g, 0.60 merI) as

a col ourl éss sol 0.12Ppg, 4 g HNVR Oft
(511, m, |2. 49 a%‘g (2 70( B 2x§;@2 80- 3. z% “‘%mﬁ?ﬁ? egh %%N“ r§(91n5es 4. 10

(0 55H 470 /LEB 'Yi 5.35. /ﬂ /IIZI_I 'J 34 nnnl RLLJ’LJ; )
. y y A A L a y

6.92 and 7. 00(2H512xt J=8 6Hz) Mﬂ@(lll r‘i))unst%MWCzﬁzsm@reqwresMS
7.80(1H,rrj, 8.23 (111, [0 m. WMass spectrumiEI ectrospray LC MS): Found

436 . [CZaFP2ENBO2S TEq
(RS)(RM%4 (4-Fl ugir\lg pheLy ;JI re4s6'éﬁ5| Ny H”m &%4@ Cr O3 regpisss b pyri di

n- 2- y| metd h\lL h_LI\QI"J di-n l_! et hannnﬂ ‘he—title r\nrvnaH_qul_ was—prepar ed

usi ng the et hod3%f Exarﬁpl e ACHzNMﬁM (AL-F()MCKMI'1649@hé?w%o KOS requires
met hyl - 1H{ pyr azol e- 3- carpoxylic acid (0,|450g, 0.72mml) and

RS) - 2- - - -
<(51 cz)l ouP: Egg;l S;In?‘?d %/{)nﬁé g?ll 481c’/<)u§.-ﬁ ng g];géﬁﬂr&l}{mes}gc%%%gﬁrgg Lc E/ng::z)uﬁg
419 (M{ )—C241423FN402l requi+es—418 1 TG @@%Woog
Exampl e 25:
(RS) - 1- [ 5-Hxé4mble83t GRENBARLS.6-Diflidk ey H-Hefiobdiidlazol-2yylinethyl)pippidinol -yN-1245yet hyl
- piperid iﬁbﬂd—ﬂﬂ&n?ﬁ@hﬂ@tﬂ%iazol—tﬁ—yl]—metbanone
A solution of 5-(4-fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid (700mg, 3.0 mmol),

5 HATU (1.12g, 3.0mmol) and N,N-diisopropylethylamine (1.54ml, 9.0mmol) in DMF (20ml) was
stirred at room temperature under argon for 2 min. The mixture was then treated with (RS)-5,6-
difluoro-2-piperidin-2~ylmethyl-1 H-benzoimidazole, D18 (742 mg, 3.0mmol) and stirring was
continued for 16h. The solvent was removed in vacuo and the residue partitioned between water
and ethyl acetate. The organic phase was dried (Na,SO,) and the solvent removed in vacuo.

10  Chromatography (silica gel, 0-5% methanol-ethyl acetate) afforded the title compound as a pale
yellow solid (1.35g, 97%).
Mass spectrum (Electrospray LC/MS): Found 471 (MH"). Cy4H,; F3N4OS requires 470
IHNMR 5: 0.80-1.90 (6H + H,O, bm), 2.71 and 2.75(3H, 2Xs), 3.04 (IH, dt, J = 3 and 13Hz),
3.17 (0.8H, dd, J =5 and 13Hz), 3.42-3.58 (1.8H, bm), 3.74 (0.2H, m), 4.43 (0.4H, m), 5.35 (1H,
15 0.8H,m), 6.75 (1.6H, t, J = 8Hz), 7.00-7.20 (3H, bm), 7.40-7.57 (1.4H, m), 11.30 and 12.38 (1H,
2Xbs).
The title compound (900mg) was dissolved in methanol and treated with 1M HCI in diethy! ether
(excess). The volatiles were removed ir vacuo and the residue was triturated with ethyl acetate to
give a white solid (805mg). A sample (450mg) was crystallised form ethyl acetate to give the
20  hydrochloride salt of the title compound as white solid (420mg).
Mass spectrum (Electrospray LC/MS) Found 471.C,4H, F3N4OS requires 470.

Example 36: (RS)-1-[2-(4,5-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl]-1-[5-(4-
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone

25 A solution of 5-(4-fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid (1.00g, 4.2mmol), HATU
(1.60g, 4.2mmol) and N,N-diisopropylethylamine (2.00m], 11.6mmol) in DMF (20ml) was stirred
at room temperature under argon for 2 min. The mixture was then treated with (RS)-4,5-difluoro-
2-piperidin-2-ylmethyl-1 H-benzoimidazole, D21 (1.06g, 4.2mmol) and stirring was continued for
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The title conmpound was prepared, using the nethod of Exanple 1, from
5-(4-fluoro-phenyl)-2- nethyl-thiazol e-4-carbonyl chloride (0.09g,

0. 35mmol )wend/o@spi peri di n-2-yl net hyl -qui noline, 5 D13 (0PQF3®p2/07028rmol )
as a colourless solid (0.038g, 37%9. 1H NVR (DMSO-d6) 8: 1.00-1.90 (6H m,
2.37 and 2.66 (3H, 2 x s), 2.90-3.30 (3.5H, m, 4.15 (0.5H, m, 4.45
5.25 (0.5H m, 7.05 (2H m, 7.10 - 7.85 (6H, m, 7.90 (1H m,
8.05 - 8. 316d. (The tblveRt Wasdemdved iBvdehiz dnd th@&admtwagmd(v&ﬂmmrmmy LC/ MB) :

(0.5H, m,

(RS) - 1- Be

Found 446 (; M{‘Sg%dawnﬁgéﬂiiéfé&%% A é ﬁﬁe ound]ag aEé TE sSifi i 68% 85%).

nethanoyl}

SRR fa%feé S ;. Q%ﬁ%;aﬁﬂge e

par ed,

t he net hoth@rtltEanmued Omgbmssm(sqlwd momﬁxapﬁ@nwyaiqiwﬁh IMHClin diethy] ether
met hyl 5t hi @zabg- Tﬁhd)\&)lldﬂwﬁ wereabihoveddde vdcdo A thOresiBuawanl titueunel] with ethyl acetate to
(RS) - 1- be

as a col

(0]

Found 449

(RS)-1-[2-(1H benzoi m dazo

nfffbfrdjﬁl@ﬂ (goéfllonlde Ri keIt compornd ¥t 4 TR RNEAsmEY (0. 1g, 0.43

Y specii gt opts) fpblCh) GEES IS haRRIAY LTV

2-yl met hyl ) - pi peridin-1-yl 1-1-[ 5- (4-f | uor o-

phenyl ) - 2-Feiniplé 37: (REZH[2-G;6/Difluned-haensiridazol-2-ylmethyl)-piperidin-1-yl]-1-[5-(4-
(RS) - (1b { h&éofpﬂefﬂ)mﬁfmgeﬁethynﬂramw -mletha@giel - 4-yI ] - met hanoyl } - pi peridin

Cac' slulnloS( jf% %h th/ f Ca;bo(;c
eroistd S prtn ng@g bR COW%“}%?%

-2yl) - acet

0. 3mmol )
m xt ure

B B E e om0

1 E@omnzo

basi ¢

aqueous s dl.anmob inANF €30nr hwestbated hthdRB)S, 6—&6@0:&%1)19@(1)‘11-2 Fheetybdddt ned
or gani cs V&hﬁnﬁmmé;lnm {300hE] EmmeD. BEb eAISEhIxta8 daé fikered @t M&ﬁ&enﬁ;ﬁfm}t@d in

L SRR B D e A

vacuo

LC/ MB)

Exanpl es 2&ca% Cmmmstaehbz( %'eqacgw QP Imt@@alr@eyl ettt torded phedisle |09nleoun¢o

F

benzene- 1, R-agukiyeiey slid (X5REE; (6% )
1-[5- (4- f IuedsQpihen Yk ardspRy huvdhFame s Ao NSUzb}requlres 486

Plnpggﬁm e Wﬁ@ﬁ‘{‘é& 3 '%90 P%ﬁ,«ﬁff i, 2478, %&%@qfﬁﬁ@@;&gg é%g %gr

Spect rum (‘EPEEH B‘g)pf‘3§/(1LIbdw’57 FH2)43 03 BB P2

P@Tﬂf?éc?z?-’o(

Found WH 464:8.12G8 (HR2ZBTIFNACS requires 468.

25

30

35

40

The title compound (350mg) was dissolved in methanol and treated with 1M HCl in diethyl ether
(excess). The volatiles were removed in vacuo and the residue was triturated with EtOAc to
afford the hydrochloride salt of the title compound as a white solid (215mg).

Mass spectrum (Electrospray LC/MS) Found 487 (MH").Cy4H21F3N,0,S requires 486.

Example 38: (RS)-1-[2-(4,5-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl]-1-[5-(4-
fluoro-phenyl)-2-hydroxymethyl-thiazol-4-yl]-methanone

A strirring solution of 5-(4-fluoro-phenyl)-2-hydroxymethyl-thiazole-4-carboxylic acid (320mg,
1.0mmol, 80% pure) and (RS)-4,5-difluoro-2-piperidin-2-ylmethyl-1 H-benzoimidazole, D21
(250mg, 1.0mmol) in DMF (10ml) was treated with EDC.HCI (194mg, 1.0mmol) and 1-
hydroxybenzotriazole (50mg, 0.4mmol). The reaction mixture was stirred at room temperature,
under argon for 16h. The resulting solution was diluted with diethyl ether then washed with
saturated aqueous NaHCO;, water (3X) and brine. Drying (MgSO,) and removal of the solvent in
vacuo afforded an orange gum. Chromatography (silica gel, 0-2% methanol-dichloromethane)
afforded the title compound as an orange powder (160mg, 33%).

Mass spectrum (Electrospray LC/MS) Found 487 (MH"). Cy4H21F3N,0,8 requires 486.

The title compound (80mg) was dissolved in methanol and treated with 1M HCI in diethyl ether
(excess). The volatiles were removed in vacuo and the residue was triturated with diethyl ether to
afford the hydrochloride salt of the title compound as a pale orange solid (65mg).

Mass spectrum (Electrospray LC/MS): Found 487 (MH"). Cy¢H,;F3N,0,S requires 486.

_42 -

|azoI 4-yl] -

usi ng

mol )

| e

i bed



29 5-F Found M#453. C24H22F2MN4CS requires 452. 30 5-C1, 6-F Found MM87.
C24H2135C1F2N4CS requires 486. 31 4-Me Found MH449. C25H25FN4OS requires
448. 32 WOBM25F1 Found MH+H471. C24H21F3NACS requires 470PCTEROAOTOHY NVE2
Found MH+492. C27H30FN5CS requires 491. 34 5-Br Found MW 513.

C24H2279Br FNAOS requires 512. Exanple 35:

(RS)-1-[2-(5,6-Di fluoro-I H benzoi m dazol -2-yl methyl ) -piperidin-1-yl]-1-[5-(

4- f1 uor o-pheipt 39: Z(Rs)aliwts &bsmmk-M-nehimﬂmdmmmeth&l)qﬁtwmnm-yqu [4-(4-
5-(4-fluor Q%g gﬁ%ﬁ _Iﬂ ﬁgﬁ&?xyl ic acid (700ng, 3.0 rr}*r;)l)
5 HATU (1. in
DVE (2oml) Et“"’s‘{gl?r? "%‘i’t g%#’gﬂgég‘ 2&8&’ ?‘@81(‘1‘9’1‘%%0 ﬁ?grﬂm"

m xt ure waBATHE hzqm&gﬁézgnmj)lam 1{1 stmgnr@:ylethylamme (0.35ml) in DMF (6ml) was stirred at
di f | uorso- Zropinp@npegtititte Andelr BRRbMGOr 015kt DEnmture dazthbetrealsd Svith (RD)-N@difBoforavol )

?Eg fé 'Slr (rj' r}g?ltﬁ% f}%nme v HantoRhidd oM. zrﬁflgg@@ msm% mﬁmfogrm_%gghg ul@eh U0 aﬂgse
vwas drie d 8(9 foH 2&\@%’3&% Tont mlxture avas dm( d wqgal‘%t%lel&her and?wa%ﬁ d p

(silica gerth weigoR3Fd drah Y uhnd thfc@ivs’tﬁé)’—ma\‘ d’i‘ u@ao Gheomatqgraph K@fﬁé@?ﬂd as a
pal e yel | akyl agitite) affbrdddthe tnﬂé’%mpomeSSmgdﬂ%)um (El ectrospray LC/ M5S): Found

471 (Ngt) ,Mgé%ég&&ﬁémf@&rds QY LCAES A ESnd 5 . CAHSBNLO 9QuirEsldb3 + H20, bm),
2.71 and 2.75(311, 2Xs) 04 (111, dt, J = 3 and 13Hz),

. 5. 35( Mbraninicy BE-L %s-ﬁqef%éx»? PRER e PR W T e
7.40-7.57 fidordipheny)-2- ikt 1§ thimegl-4-21138ethagne 2sz) The title conpound

(900 m;J) vva& sﬁihﬁg st of (1- {Iqrst{mmor@mnyly-eaimlmmmM]hiﬁkhandsyl}dp@értmﬂl- et her
§re.xtcﬁr 5 - é&d §§W@fn§ 0 SRS arld Ixaﬁ&s&.b%ﬂgnéhg dide ﬁg

(450ny) Wa%%%lfﬁ’f’ﬁy}f ateg 2 @ rﬁé’fﬁk}ghh 08{?15%\26&?% ‘%’5 SR dt & I or| de
salt of t Hasetete; washed m@mmabymep@a@marw&ﬁ\s e Waggo SHEvRERpved in

( El ect r 0s praayo dnd/thdSpsitheuwed ciadatégRaphidd Bk £33, eﬂaqacatz&@ tolaftord tx &itipdcanp®Bnd
(RS)-1- [2 a(s‘!ab'i_’oxﬁ ny rstﬁlfjo openzoi m dazol - 2-yl met hyl ) - pi peridin-1-yl]-1-[5-(

g-(4 f uoroasﬁﬁ }Ifjsn(gﬁg hra%ﬂpﬁ&ﬁzoémxﬁ&sm Vil %?FN“%IBSQ@?%%AM 4 mol ),

HATU (1. 60g, 4.2mmol) and N N-di i sopropyl et hyl am ne (2.00m , 11. 6mm|) in
DVF ( 20n) Tiweesmpounds efthe Exanmirs il 658 ﬁp@%wr\eer@:meareéfrg@ﬁzefawromlam n. The

M xture WasrBoR@AR defdnbéid chibiide AlRELS)H, Hdidliboi2ogigeridin-2-ylmethyl-1H-

2- pi per i di &ngoléﬁidﬁlpﬁﬂ P8 ﬁl(ﬂ rgéaﬁle% h% cribe @ﬁ@lxalﬂplgmi pro@adreSti rring

t 02/ 070 t
o b ar s e Lt R C D o T 2, o
with et h y | cogrested tehydgpchioridy wlts beirqaipgngwitly iMddRldn disthylethpr fT‘WﬁPIP@)“% Pf d
(1.68g, 83€Rample 96 was prepared as the trifluoroacetate salt.

Table 3

R F

w{j
N N
H

A

Ar @]

30

Example Ar? Method | Mass Spectrum (Electrospray
LC/MS)
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Mass spectrum (El ectrospray LC M5):

1M HCl

i rwoioabtnsbl et her
and the residue was triturated with ethyl
hydrochl oride salt of the title conpound as a white solid (615nm).

5 (excess).

Found 471 (M#H).
470. The title conpound (650ng) was dissol ved i n nethanol

C24H21F3N40S requires
and treated wth

The vol atil es were r @aHEPd2/0T90%acuo

acetate to

afford the

Mass

spectrum (El ectrospray LC M5) Found 471 (MN. C24H21F3NACS requires 470.

Exanpl e 37:
(RS)-1-[2-(5{6-Difluorof| H i m dazol | 2-yl net hyl ) erldln | J-11-[ 5-(
4- 10 fluorolphen$})-2-hydro t hyl -t hi jazdi2 4- yﬁﬂ““%ﬁﬁ FetinF g‘{‘ié?rri ng
sol ution of 5-(4-fluorotphenyl )\ 2-bydroxiynet hyl{-retpiiwg 8$%- 4- car boxyl i d aci d
(632ng, 2.Qmol, 80% pure), (3lf1ng, 2./[Omol) and
1- hydroxyben‘Fotri azol e (270ny, YENOm‘rDI) in DVH (20ml) was treated wijth
(RS)-5, 6-di fluoro-2-piperidin M% yl met hyll-1 H benzoi m dazol e, D18 (500ny,
2. 0mol ). The—+eaetter—prxtuge—was—stirred—at—rjoom Lcup\:Imw e—15—under
argon for 16h. The DMF Wwas rgnoved in vacuo and the residue was partilti oned
bet ween ethyl ac4% ate land The orjgarfix pHamed MEE45#. CatlnFMNaQSO4) and
t he solvent f[enoved in | vacu9y. AZhr omat ogr aphy (| raqditesasel , 0-10%
nmet hanol - et hyl acetate)| af f orded the titl e congound as a pal e yellow solid
(350mg, 36% | Mass spectrum (Elgcytospray L MY): Found 487 (M) .
C24H21F3N4025 requi res 486. 20\1 NVR (IDMSO-dg) S: 0.90-1.80 (6H, bm,
2.92-3.30 (3H + DVSO, bm, 4. 157'(0 4H, ny, 4.4Q0- 4.60 (1H bm, 4.73|(1H,
d, J = 9Hz),|5.30 (0.6H m . &0 (I1H nmy, 7 05-7 65 (6H_ bm 12 24} and
12. 56 (1H 2Xbs). The t tle orrpound (350ny) wgs dissolved in methangl and
treated wlth 1M in (dieth ther (excgss).| rbgd vetadg. | ?ﬁb&i@ﬁs@ renoved
in vacuo and|the residue wa turated wth Et %cm}e& ord the
hydrochl orid¢ salt of the tith§ corrpounq as a \g/m e solrd (215ng). Miss
spectrum (El ¢ctrospray [LC M) o 487 |( MHY) . t24H21F3N4028 requires |486.
Exanpl e 38:
(RS)-1-[2-(4{5-Difluororl H benz |'Flndazol-2-yl mgt hyl ) - pi peridi n-1-yl J{1-[5-(
4- fluoro-pheényl)-2-hyd oxyrret hyI -t h| azdl - 4-yl J- net hanone 30 A strinring
sol ution of %{&=fHuoro Mgﬂlryl =—2=hydroxynmethyt=thiazote-4-carboxytid acid
(320ny, 1.0mml, 80% pufe)? and
(RS) - 4, 5-di f | uor 0o44- pi pler i di N\2- yl=amt hyl|- | F2ber)Zivbnd NaF &10e CosBaENsQ850ny,
1.0mol) in PIVF(lOn1) S tr § j t h {[EDC. HCI| réquidé6839. 1. Omol ) and |1-
hydr oxybenzofri azol e (50ngy, 0.4 . THe react/ion m xture was stirred at
roomtenperajure, under argon for }6ha|The regulting solution was dil uted
wi th diethyl {ether thenf washed witlk 35 gaturated aqueous NaHCO3, wat er (3X)
and brine. Diying (MgS4) and renov Nof| the sqlvent in vacuo afforded an
orange gum hy (silicaugel, |0-2% nmgt hanol - di chl or oret hang)
af forded the und as an orangg powder{ (160nmg, 33% . Mass sp?ectrum
(El ectrospr ay A48 M )—C24H2HF3NMO2Srequires—486—The title
conpound (80 ol ved nmet hangl and tjreated with 1M HCl in
di et hyl ethe s) . ¢/ VHl ati| ds idr e |Fompd/ Ml #H. CaHubsNa®® { he
resi due was f{ th di athyl et hqr to gfréquids 41 hydrochl ori ge salt
of the title a pal g ange solid (ESng) Mass spectrum
(El ectrospr ay und 4 . CA4H21F3N402S requires 486. -42 WO
03/ 002561 PC] ExagB3 e 39:
(RS)-1-[2-(5)6-Difluorokl1Hhe oli:rrida7nl-?-yl - -1 11-[ 4-(
4-

46 E4 Found W471 C24H21F3N4OS

requires 470.
SYN
Me
47 @E’ E2 | Found MH'440. CyHisFsN;0;
requires 439.
OCF,




fl uor o- phenyl ) - 1-net hyl - 1H pyrazol - 3-yl ] - met hanone A sol ution of
4-(4-fluoro-phenyl)-I-nmethyl -l H pyrazol e-3-carboxylic acid (73ny,

0. 33nmmol )WO 0BTI61( 124ny,
in DMF (6nl) was stirred at

m xture was then treated with.(RS)-5, 6-difl uoro-2

0.33nmpl) and N, N-di i sopropyl et hypcampnz07009 35ml)
5 room t enperature under argon for 0.5h. The

pi peridin-2-yl nethyl -1 H benzoi m dazol e. 2HC1, D20 (105ngm, 0.33mmol) and
stirring, under gggon Wwas coriiaded for| 160  Theuh®RB D) CIRFIN.S, Wals
diluted with|diethyl ether ashed i th wat er &%&99 dried (I\/gS64) and
t he sol vent frenoved in jvacuo.~hroant ogriaphy (Si PECs gel, ethyl acetfate)
af forded thelti und (88ny, 57% .1 10 Mags spectrum (El ectrospriay
LC/ MB) 1 Foun{l 45449 MH+)| C24HEYE3INS0 requi rEss 45%und MEREADS. €,40:F,N;0
(RS)-1-[2- (51 Met hoxy- | H benzoryg gazol - 2-lyl met hy|l ) - pi.pgfsi di n-1-yl]-1-[I5- (4-
fl uor o- pheny| ) - 2- net hyli- t hi 4-yl ] - et hanone Rstirri ng m xture df (1-¢
1-[5-(4-Fl uof o- phenyl ) -|2- net dw@zol -[4-yl ] - met hanoyl } - pi peridin 13
2yl) - aceti c goid, - DI7 (jI50M 0 AZnmot ) jang. 4-Tet hoxy=1 Te- 1, 2=dirgm ne
(58ng, 0.42mol )5 s Heat 20C for 4;15.2 Tkg'loﬂ’{f@’@ga%?éﬁ‘ﬁﬂ\ﬁﬂ xtjur e
was dissol vef in ethyl | acetape, washed i th sqdpawresdddr ogen carbonatje (2X)
then brine. [The sol vent] was reno e\d\in vacuo gnd the residue was
chomat ographed (silicalgel, ethyl —Hcetatle) to afford the title conpoynd as
a brown gum [25nm92 13%)|. 20 /DS spectrym @ eq tRoasd vy 43COVBL.F-N@ind 465
(MH"). C25H2BFN402S reg . The qonpounds.ffred 43y Exanpl es 41-30 and
92-108 were prepared fr ppropri atje carhox@ll ic acid or acid chloride
and (RS)-4, 5tdifluoro-2 -yl mgt hyl - 1l benzoi m dazol e, D21 jusi ng
a simlar prpcedure to|that d&scHi bed i Exanplle 2 or a procedure 25
simlar to that descriljed in BEfanpMes 1 [or 4. The conpounds of Exanplies 47,
48 and 49 wefe vert hydr ochl orifde ppal t by f€gdsrent w th 1M HC
in diethyl ether. The g o Examl e 96 v%g %r as the 4
trifluoroacetate salt. |Tabl 30 FF [HAre ( ‘hfglq DNCa TSIy Miks s
Spectrum (El pctrospray | LCFIVS O 03/ 002561 PCT/ EP0O2/ 07009 41 ?/,-~ E
2 Found M4p3. C24H22H2NA0S dui res 452. vN| Me/ 42 E2 Found MH+454.
C24H22F3N50 | requires 453. -N Me
94 g E2 | Found MH' 454. CyHp,F3NsO
requires 453.
N
N/N\Me
95 El Found MH" 489.
c CayH,o CIFsN,4O; requires 488.
F
N\/ |
Y Me
96 E2 | Found MH" 471.
cl C24H2135C]F 2N402 requires 470.
/2
N |
o Me
97 E2 Found MH" 414, Cp3H,sF-N;0,
o requires 413.
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F 43 E2 Found MH}440. C23H20F3N50

requires 439. NON H Me2N 44 E2 Found

NI I {540. C28H31F2N502S O requires 539. SYN M 45 F E4 Found NEW471.

C24H21F3N4093/0026Ui r es 470.
requires 470. SVN Me/ 47 |

., N M F 46°
E2 Found MLi}440. C21HL8F5N302

E4 Found MH2TI/EPCR41909F3NAOS
requires 439.

OCF3 -44 WO 03/002561 PCT/ EP02/ 07009 48 E2 Found MMO0O0. C22Ha3F2N302 00

requires 399. 49 Owe E2 Found NH'416 C22H23F2N3O \

requires 415. ~

E2 Found MH+AZZ.

C24H22F2N402

SHZ21
requires

C24H2035C12FRN402 r equi

C24H22F3N50

FTequire

ZNb0
436. Me 93
I es Q4 i

E2

7L | B2 Fea POt WA

O Me 94 1eqyires fdund ML) | 454.

99 E2 Found I\/H‘I+ 462. C27H25F2N302
requires 461.
100 E2 | Found MH" 430. C;sH,5F,N;0;
C{ requires 429.
101 E2 Found MH" 414. Cy3H,sF,N;0,
@' requires 413.
102 E2 Found M}I+ 444, C24H27F2N303
@f requires 443.
103 E2 Found W 442, C24H25F2N303
)}\©\/ requires 441.
104 E2 Found MH' 450. CysH,sF>N;0,
I requires 449.
OEt
105 E2 Found MH.+ 433, C25H22F2N4O
requires 432.
106 @ E2 Found MH" 421. CyyHp,F,N,0
h@ requires 420.
107 7 \ E2 Found NH‘F 554, C29H33F2Nsozs
Me/ks requires 553.
o
NMe,

- 46 -
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\ requires 453. NN~ M 95 El Found M+ 489. a C24H2035C1F3N402 requires
488. F N, J O Me 96 E2 Found MR 471. cl C24H2135C1F2N402 requires 470. N,
0 Me 97 BROMoMF6IN 414, C23H25F2N302 requires 413. -45 WOTGERODORDBS 1

PCT/ EPO2/ 07009 98 E2 Found MW 414. C23H25F2N302 requires 413. 2 Found Mt
462. C27H25F2N302 99 (::Cro E requires 461. 100 OR E2 Found MW 430.
C23H25F2N303 __&requires 429, Ove 101 Ot E2 Found
& equires 413. Mppg 102 {OR E2N wund NH+ 444E2C24EBKﬁQMBD368£m&H£

OEt 1030E2FoundMNﬁé% F2N3C  Me v, &y 441. ~ OBt 104 | E2
Found M 450. C26H25FZN302 rSe 449. CCO @‘815 E2 Found MW 433.
C25H22F2N40 | ) N_ requi rjes 432. 10. Found MR[421. C24H22F2N40 requires
420. 107 ~ H2 Found MW[554. C29H33FZN502S

Me,N

The compounds of the Examples 51-55 and 109-112 in Table 4 were prepared from the
appropriate carboxylic acid and (RS)-5,6-difluoro-2-piperidin-2-ylmethyl-1H-benzoimidazole,

5 D18 using a similar procedure to that described in Example 2 or Example 4 or from the
appropriate acid chloride and (RS)-5,6-difluoro-2-piperidin-2-ylmethyl-1H-benzoimidazole, D18
using a procedure similar to that described for Example 1. The compound of Example 55 was
converted to the hydrochloride salt by treatment with 1M HCI in diethyl ether. The compound of
Example 109 was prepared as the trifluoroacetate salt.

10

Table 4

Example Ar? Method | Mass Spectrum (Electrospray
LC/MS)
51 A Found MH440. CpsHyoFN;O

E2 requires 439.

7
N
H
52 E2 Found MH"438. Cy3H, F;N:0,
requires 437
N />-fMe

47 -



Me'f S requires 553. O NMe2 -46 WO 03/002561 PCT/ EP02/07009 108 N E2

Found ML{ 568. C30H35F2N502S

t he Exanpwe38@®566 and 109- 112 in Table 4 were prepared fPCHEPIZ07009
appropriate carboxylic acid and (RS)-5, 6-difl uoro-2-piperidin-2

yl met hyl -1 H benzoi m dazol e,
described in Exanple 2 or

5 D8 using a simlar procedure to that
Exanple 4 or fromthe appropriate acid chloride

S requires 567. O Me2N The conpounds of

and (RS)- 5, 6-difi-uoro- A-pi pem di n-2-yTl mgt hyl,-THF enl%ﬂg azol 8 si ng
a procedu?gbsi m~tar to |that dgscribed fqr é%amq IPI‘e)m'f.Z eﬂ'éﬁphfefﬁﬁ%\}d%of H
Exanpl e 5% was convertjed to A hydrocHl ori de | 48830 r eat nent wi t h| 1M
HCl in diethyl ether. The conpogdnd of Bxanple{l1l09 was prepared as the
trifluoropcetate salt. {10 Table\d E,.F N NH Are O Exanple Ar2 I\/Ethoﬁ Mass
Spectrum {El ectrospray | LG MS) /5] F Foynd MM40. C23H20F3NSO E2 requfres
439. NON{H 52 E2 Found MM38.\CRBH21F2N502 nequires 437 /~-Me ON -47
WD 03/ 002561 PCT/ EP02/(J7009 53 E2 Foynd MAB11. C27H29F3N60 requires 510
NON Me2N |54 F E2 Founq MH45p7 C23H21F3IN60 requires 454
Me, N
54 R E2 | Found MEI'455. CysHyFsNgO
requires 454
7
N‘N"N
/
Me
55 O(CH,);NMe, E1 | Found MH'539. CooHs,F,N,O,S
Cig/( requires 538.
<
s
—
109 R E4 | Found MH" 487. CyHyFsN,O2S
requires 486.
-
SYN
MeO
110 g E2 | Found MH" 485. CysHysFsN;OS
Q\( requires 484,
SYN
Et
111 E4 | Found MH" 471. C;HyFsN,OS
requires 470.
e
~I
SYN
Me
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NN M 55 (CH2)3NMe2 El Found MH539. C29H32F2N402S requires 538. S 109
F E4 Found MW 487. C24H21F3N402S requires 486. 13,-T,vlI MO 110 F E2 Found
VH 485. WRIBAGBENAOS requires 484. SN Et t111 E4 FoundPRHHAEPAZ17009
C24H21F3NACS requires 470. F SYN M/ -48 WO 03/ 002561 PCT/ EPO2/ 07009 112
F E4 Found M+ 471. C24H21F3N4AOS / requires 470. SN M Exanpl e 56:
(RS)-1-[2-(5,6-Difluoro-I|-nethyl-IH benzoi m dazol -2-yl net hyl) - pi peridin-I-
yl]-1-[5-(4-fl upho- pheryl)-2- methyl - t hi 52(2)|E44‘ Y I HousBi e B PN €, 1, F3N,0S

(RS)-1-[21(5,6-Difluorg-1 H b% requires 470
yl met hyl ) { pi peri di n-1-yl ] - 1- [ 5=44- f | uor - pheny!)' =38 ‘et hy

3

a

o

N

S
1

t hi azol - 4{yl ] - met hanong, E35 (40Quopr O. 85mm|) was slowy added to an

i ce- cooIeH slurry of H (68ng, @0% di gpersion on mineral oil, |.7mpl) in
DMVF (10m ). After 0.5h iodorretwgﬁ% (0.90mmol ) |was added. The reaction

m xture vv?as stirred at {roomtegperature,! under argon for 16h. 2N HCl{ (9
drops) themwater (100N ) Wer e added.” The agueous phase was exiracted with

Et OAc(2X) and the conbi ned organics washed with brine, dried (Na2SO4) and
the 10 soExampleS8rRYd-12n5sRillgoroThmethykiHihenzpimidapelIndmethy Bpseayidinsti i ca
gel, 50- 1quﬁe(nunmee-¢hkmrﬂ)-2-meﬁylaﬂﬂ@zol- ReHintkthinod/F was renoved by

di ssol vi Ngr&Y] —Dﬁﬁﬁ?&i%%@iﬁ?&’dzeﬁ-ﬂﬁfeﬂ@ﬂ@nﬁ%ﬁaiﬂl1 -1-Y9-{4be0Rd -Bllend138) -
(E):)?/rlp(r)lg él\%lg Of' fj-4 gﬁl-méﬁ%no?er 1(31.;:;' @ﬂétgn%\(ﬁ%&%o% vya%%}é%lgﬁjdd&f tg%glctez ect lr gs pray
LC/ MB) : Folwad éz’mmm@@efaéaﬁ. I molpin. DM&@ Ei)a

1-[(S) - 2- @dddnﬁéxamorﬂomam@l wis-agdHevle tThy rdactipprmissturaiivas-stirrgd qt@n{tsmperameuor o-
phenyl ) - 2yA®drRipon Fd¥i 188 02N 41 (9 drBiFs§ hen eaer (oemb) h%fe&dﬂéﬂﬂﬂﬂﬁﬁkﬂxe&\ﬁ&‘phw’e&&ar ed

L o ()" Rk eqlv@ HpAU A y& l azﬁ@%?gamcgaﬁ&wwn% gyaL (Na:SOp) and the
o 11 40" oo genipybl it e 10F e eomisgrete G Feagly Vo e
acetate) . Residual DMF was removed by dissolving in ethyl acetate/diefhyl ether and washing
with water (2X). Drying (Na,SO,) and removal of the solvent in vacuo afforded the title
compound as a pale yellow solid (142mg, 34%).
Mass spectrum (Electrospray LC/MS): Found 485 (MH"). CpsHy3F3N,OS requires 484.
15
Example 57: 1-[(S)-2-(1H-Benzoimidazol-2-yimethyl)-pyrrolidin-1-yl}-1-[5-(4-fluoro-
phenyl)-2-methyl-thiazol-4-yl}-methanone  The title compound was prepared from (S)-
pyrrolidin-2-ylmethyl-1H-benzoimidazole, D26 and 5-(4-fluoro-phenyl)-2-methyl-thiazole-4~
carboxylic acid by a procedure similar to that described for Example 2. Chromatography ( silica
20 gel, 0-8%[10% .880 NH3 in MeOH] in dichloromethane) afforded the title compound as a brown
gum.
Mass spectrum (API™): found 421 (MH"). C,;HaN,OS requires 420.

Example 58: 1-[(S)-2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-pyrrolidin-1-yl]-1-[5-(4-
25  fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone
The title compound was prepared from, (S)-5,6-difluoro-pyrrolidin-2-ylmethyl-1H-
benzoimidazole, D27 and 5-(4-fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid by a procedure
similar to that described for Example 1. Chromatography ( silica gel, 0-8%[10% .880 NH;in
methanol] in dichloromethane) afforded the title compound as a beige solid.
30  Mass spectrum (API"): found 457 (MH"). Cp3H1oFsN4OS requires 456.

Example 59: 1-[(S)-2-(5,6-Diflucro-1H-benzoimidazol-2-ylmethyl)-pyrrolidin-1-yl]-1-[4-(4-
fluoro-phenyl)-1-methyl-1H-pyrazol-3-yljmethanone
The title compound was prepared from, (S)-5,6-difluoro-pyrrolidin-2-ylmethyl-1H-

35  benzoimidazole, D27 and 4-(4-fluoro-phenyl)-1-methyl-1H-pyrazole-3-carboxylic acid by a
procedure similar to that described for Example 2. Chromatography ( silica gel, 0 — 8%[10%
.880 NH; in methanol] in dichloromethane) afforded the title compound as a beige solid.
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20 gel, 0-8% 10% 880 NH3 in McOH in dichloronmethane) afforded the title
conpound as a brown gum Mass spectrum (APl +): found 421 (MN. C23H21N40S
requi res WRM3/0@sanpl e 58: PCT/EP02/07009
1-[(S)-2-(5,6-Di fluoro-1 H benzoi m dazol -2-yl nethyl ) -pyrrolidin-1-yl]-1-[5-(
4- 25 fluoro-phenyl)-2-nethyl-thiazol -4-yl]-nmethanone The title conpound
was prepared from (S)-5,6-difluoro-pyrrolidin-2-ylmethyl-|H

b d - S 2 “thi azol e- 4- car boxyl i
aci d by a beedaid (RIN Tond MRS USRI Rl L Tec S e

Chr omat ography ( silica gel, 0-8%410% 880 NH3 in nethanol] in

di chl or ondixhmpk)60af(RE)- U%Beﬂmtmml-é-yhmtpxlmdném-laylb&[@@—ﬂmdmphenwzwas S
spect r um (ui¥ehyithiazoP4plmiéai{aroltl) . C23H19F3N40S requires 456. Exanple 59:

1- [(S) 2- (ZEFlggr fi B{e ﬂ_‘fx%ﬂ?éz%lenbg@ﬁﬂpj i2)8 B)YFE]ECQ)H ?eﬂ l%m}/l] 1-[4-(
4- fl uoro non§ p1 ¥ ound was
pr epar ed f(gg r?l?hﬁ?%lg% ﬁ?’ 'Cn%%y PRI g},gersgﬁ?g\i Hazol e,
D27 and 4d(r>4DMIF@od @hapmeatymm @mmw;ﬂ fot 14-Iwprsa e scl@ent wadthsndviporaiaiaddithe a

pr Ioc edur e ré‘sgdﬂiia banuds@db&%exdﬁ&ﬂmﬁetﬁaﬁelaﬁd Mhﬁo&anlﬂh&&fﬁﬁﬁs@géwm) Si Ihi ca
gel , i t he
title go 5 Qeé)a“d QesNdéchﬂam BRA iR B E AT ARGN Bl flott |
spect 1 OmP%‘lﬁ‘ 85 3H2CF3N50 requires 439. Exanple 60:
(RS)-1-(2 mmna(z%ﬁ )zfq;méré $edldiNaO%: rpquyires 4315- (4- f | uor ophenyl ) - 2-
met hyl t hi azol - 4-yl ] - met hanone 5 2-Pi peri di n-2-yl nmet hyl benzot hi azol e, D30

(0.135 0) gxhif Hsﬁ%?s%ﬁ )Ben%thﬁ%rzoﬁweﬁiymﬁm.{lf-yl)(10f43(gglum%haﬂi&1-
5-(4-fluoro eglt'el‘ y )~ 2= e LI azol cafboxylic acid g) were
di ssol yed ™} "ﬁ roomtenperature for 16 hours. The

sol ved? wdde flﬂ%??ﬂwa%o&é%a) ‘éi%fd’f?%d fiome pipaiding-¥inethykbenzpbiogele P30
di chl or oné®-hbre andéH(‘bfluarepheyil -oretiuhi ¢-pyagzol-3-eaboxgiic edd (MFS@Hsing thapor at ed
and the r @gdceldie dRErbIRIampleasd. over silica gel. Elution with diethyl ether

i ded I\/B. t APT
found asall ﬁ&“&if’hﬁ%ﬁ@&%ﬁ%@ﬁ?? B O Bl gies spectrum (AL

(RS)-1-(2- Benzoth| azol - 2-yl nmet hyl pi peridin-1 vyl )-1 [4 (4 fl uorophenyl)- 1-
met hy 201- ExpmplgSdi RS HP-Benrathinzole-yimethytpiperidinel-yBrip3«banetly}2 10 g) was
prepared fit,2djoRadiazebbiyl)phendiphéthadupk - benzot hi azol e, D30 (0.135 g) and

4- (4-fl uomph@é%mpaandr@tlwgywslﬁweamb ﬁéfdhpzeyimeﬂ]yﬁse&o&gz&éﬁsa) usi ng
t he proc e anpl e APT. und

435( 1 ) ?(gi?}e egn iﬂr’;@ %Ezol%gylg?nzmﬁ dgé)t f%m) (Jsmg t}az proce%ure

(RS) 1- (2 @éﬁ%t%ﬁé%e@w met hy! pi peri di n- 1 yl)-1-[2-(3-nethyl - [1,2, 4]
oxadi d2ol J\&SWp)emliﬂI*)nﬁluh@\mﬂﬁM}ffh@BHme@zSammum (0.170 g) was prepared
from 2-pi peridi n-2-yl net hyl - benzot hi azol e, D30 (0 135 g), and

2- (3- et hﬁanﬁ %3% ig %L'N@ fg 1 thgor %tﬁ e procedure
descri bed ﬂ% {L i g‘ lz
Co3tRoNA0sED i?@%g” %:z Ss@imarﬁé }821‘3“3‘“‘1'? -methanone and
(RS) - 1 [ S(BS,l 5 rlﬂwenl;qnyl)@—mml}mw 47H+1-@-ly2}4]triapglo[1,5-a]pyridin-2-
ylmethylpiperidin-1-yl)-methanone
The mixture of 2-piperidin-2-ylmethyl-5,6,7,8-tetrahydro-[1,2,4]-triazolo[ 1,5-a]pyridine and 2-
piperidin-2-ylmethyl-{1,2, 4]-triazolo[1,5-a]pyridine, D34 (0.220 g) was treated with HATU
(0.380 g), N, N-diisopropylethylamine (1.0 ml) and 5-(4-fluorophenyl)-2-methylthiazole-4-
carboxylic acid (0.240g) in dry DMF, according to the procedure described in Example 60. The
35  crude product was chromatographed (silica gel, 4% methanol-diethyl ether) to afford 1-[5-(4-
fluoro-phenyl)-2-methylthiazol-4-yl1]-1-(2-[1,2,4]-triazolo[1,5-a]pyridin-2-ylmethylpiperidin-1-
yl)-methanone as a colourless foam (0.070 g) (Mass spectrum (API™): found 436(MH"):
Cy3HyFNsOS requires 435). Continued elution (10% methanol-diethyl ether) afforded 1-[5-(4-
fluoro-phenyl)-2-methyl-thiazol-4-y1]-1-[2-(5,6,7,8-tetrahydro-[ 1,2,4}-triazolo[1,5-a]pyridin-2-
40  yimethyl)-piperidin-1-yl}-methanone as a colourless foam (0.230 g) (Mass spectrum (APTH):
found 440(MH"): C23HasFNsOS requires 439).
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(5,6,7,8-tetrahydro-[1,2,4]-triazol o[ 1, 5-a] pyridi n-2-yl net hyl ) - pi peridin-1-
yl ] - met hanone and

(RS) - 1- [ 5swOa3mb2ser ophenyl ) - 2- net hyl t hi azol -4-yl]-1-(2-[ 1, PCAlrpPor/emned o] 1, 5- a
] pyridin-2- 30 yl nethyl pi peridi n-1-yl)-nmet hanone The m xture of
2-piperidin-2 ylnethyl-5,6,7,8-tetrahydro-[1, 2,4]-triazol o[ 1, 5-a] pyri di ne
and 2- piperidin-2-ylmethyl-[1,2, 4]-triazolo[1,5-a]pyridine, D34 (0.220 g)
was treat egxaihp 1965%14&1) (ﬂ[(ﬁsng()RS)u,mndbmmpx oI hpdroyy-emmyD pifetidth-1)-1and

5-(4-11uor qﬁxw g@fzwagg-ﬁ%ﬂ- nﬁeﬁ{alag dg; CopdFl d{agte&%ﬂ%e.ls dr y DWF,

e 00 A Sehm O e VR koL ‘PQFW'ZE’F%E P

1-[ 5- (4- met anoyl}-p1per1dm—2—y1) -ethanone, D38 (50mg, 0.1 1mmol) in methanol was treated with
f1 uor o4p heswiu)n Boremtihde (50hgz The feaytidn-rlixfa-viab sterrel] at tdohaz@peptiyeSuralbiygindi n- 2-
yl met hyl pl i 11 hola Q wéys}é&?o%&\sz 2BucPand Be Pt dug Has frBitded Rl 70 g) (Mass

t d
:Pﬁf i {)Em( g_ F‘ﬁ %%P 8? o %}ﬁ'g? 30 uiﬁ%ﬁt&dggwis c?\gon&aﬁograp%eé silica geq cile%]y?
f1 uor o- ph eqﬂyqr) toaffasdt quratply digstereoisomers of the title compound.

yl]-1- [2 (¥as, specum@APENY fhuod 447, R} H:0): 360N 658 jagyirésclion (Bstliting

yl net (ﬁﬁ[?el’l di n 1-yl]-nmethanone as a col ourl ess foam (0. 230 g) (Mass
spectr eFyeIomeR n 440( M—I+) 3H26ENSOS, requi res 439)

03/ 002561 M@F/SEP@‘QM#B% fo 52 Arfepebi25FN203S requires 46 (second luting

1-j (RS) - 2- ik fdoisdnidgnz of ur an- 2 yI 2- hydr oxy-ethyl)-piperidin-1-yl]-1-

[ 5- (4-fl uoro-phenyl)-2-net hyl -th| azol -4-yl ] -nmet hanone (as separate

di ast ereoi soners) A sol ution

(RS) - 1- Ben® wla# ‘4RS);-1-p2- (413'{"1“‘Tg"@’&“’l"l“ﬁ'&f‘%’“ﬁﬁé‘ﬂ?ﬂ‘y‘)‘?%ﬂH’y}'-‘/gﬂ|léi‘bl ~4-y1]-
met hanidy| } fiygirpplrengl)-2-dethyljhizzohdiimethapg® (50ny, 0. 11nmmol) in nmethanol was
treated W 1-Mebhysogd-flnorbshenyl)ikinioled-cabomy) chickide (388meg} i.8mmal) xtasiaddethvas stirred

at room teéﬂﬁtg&%éé Rer SHRAEH 23498 sonfiBh oA®R)-4-DREnoR) @wl@é y;xﬁ&%]lrmmved in

d t at
\d/?gﬁloofgrrelfeﬁé redé%?%§3§?@3fllr§’lrf§ \‘Kgfng\%egﬁ#a?’él ?a% {)S| ’Ch gel, diethyl
et her) to dshigromethans 2l #iroom irEPeRBIS) | Al 0 Fg)efﬁwgvawa%hﬁéw gatygated

conpoid. dukism lydegerr carhopA®l Hye argdnialayer 447 dr{ciVa,SEA0Nd he26IMAB FiRISE
requi res 4644 fatrShatdr %‘. Rélica k@1 di0aADH R B SRR Dexan¥ilifeh 1STDOE etmmo{-&iy1+) :
found 447 ( Nk ?.lﬁége)d thd il donbonA3%a bl Hiokf Smdfflods S650@0iRE, obin9

di ast er eoi SOHE

(RS)-1-[ 2- M&SSBP‘Efﬂﬁngfﬁ@ﬁ&féY HEAMDoFousd 513N ookl RFNAPS refupsS13 [ 5. (4- 15
fl uor ophenyl ) - 2- et hyl t hi azol - 4-yl ] met hanone

2- Vet pfl - SELAn 1t SRIBREPBRH4) CHind A0 -berointidD0R3-yIneohyd)-pigeridid S3yljz1-[F(@5 ol )
was added ﬂuﬁﬂﬁﬁﬁeﬂ v §§et9)ylﬁfmz‘§l_ 1 ﬂmehﬁn@neﬁ' rred solution of

RS) - 4-bro I I I
o AR TR et e
r oom t enpeflugrephenylat-meg qhylggﬁo{-ﬁgl]ﬁxpt}amng. bl € 16mer bt hand copResdPay®® sodi um
hydr ogen c@6iagieddemmolhe Nemethylpyrdlaymene (1aml)dvai bertedbz8®djor 3hdThereaction vent
r em)vejzj) | Nmix%a6 Was coblRd, @ﬂﬁ@ﬂsﬁfr doliekir@aed 96th eth¥DactRRY0 X}, Rolid aiain@t €- hexane
then 1-10% UQ%@S’ 4a8d gﬁggagy@} %ﬁ%@e&e} Brald amgﬁm@&g@ fn,pal e

br own armr }Sng:sdolg‘ié‘& Eﬁﬁét r?cis r% o m

Found 513 bipeyl organigy
(RS) - 1- [ 2-atudyEheaesidie bfem@bpmfegzzmd(zﬂlyq gebtlfy00% 1hp5bacptaﬁeﬁw1any then 1:20%. ( 4-
f | uor ophenyéthandi-sliiaydtith) Faaher puyfidatieat HAARINE (Supettbsit ABZ', 505% acetonitrile
(RS) - 34 2- (A REQProd BirRSRatiidhdaznter SontdifiRE Yo hrifhiop6acétiiad attdrlied ihd tRte( 4-
compound as a pale brown amorphous solid (5.3mg, 3%).
Mass spectrum (Electrospray LC/MS): Found 460 (MH"). C,sHo,FN5OS requires 459.

Example 68: (RS)-1-[2-(4-Acetyl-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1}-1-[5-(4-

40  fluorophenyl)-2-methylthiazol-4-yljmethanone
To a deoxygenated solution of (RS)-1-[2-(4-bromo-1H-benzoimidazol-2-ylmethyl)-piperidin-1-
yl1]-1-[5-(4-fluorophenyl)-2-methylthiazol-4-ylJmethanone, E66 (200mg, 0.39mmol) in anhydrous
1,4-dioxane (10ml) was added tributyl(1-ethoxyvinyl)tin (155mg, 0.43mmol) and
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fl uorophenyl)-2-met hyl t hi azol - 4-yl ] met hanone, E66 (216ngy, 0.42mvol) and
copper(l)cyanide (76ng, 0.84mmol) in N nethylpyrrolidinone (15ml) was

heat ed atwoeBlwsef or 3h. The reaction 30 m xture was cool @dT/EPOuO®I9 i nt O
wat er and extracted with ethyl acetate (2X). Solid sodium chloride was
added to the aqueous | ayer which was further extracted with ethyl acetate
(2X). The conbi ned organi c extracts were washed with brine, dried (Na2SO4)
and the s i .N o, resi aped (silica
gel, 10-1 r/’??(e ?né{@g?sgfﬂlge)ﬁagp é‘ﬁ@(q)ﬁ(ﬁn %%%g léanrgﬁr ni? %"ace Fate).

Furt her pd?ﬂ‘#’ﬁeé Rqes arepy forPhhe Funhssdeteakis(triphepylph %plgwea&e@waiﬂg {60mze 35

cont ai ni nd.@2knddl x wasfallded rodiefitxiog emitiduatdber fucthan24h. Omepoling, vier (15ml) and

trifluor omydsocﬁ%dhc@tlfo%@eﬁwsr@ ﬁddeﬂtah&theﬁﬂifﬂ@wﬁ%dehﬁro%nﬂ%ﬁerﬁﬁx@%} 2h.
am’r phgusgﬁg' Ld @n%ﬂaﬁs@wﬁg@ﬁé w%(é?&dlr eséﬁ%cge'ﬁ'v?&t P RefYe (5%, MAle colnBiiBg 460

( RS) - 1- [ 2-%ganis dfeiA dricli(Naspoeg prd f&aiﬁYenéfey}Om Hyeqopiperiasaety (iligaeel 15- (4.
40 f1 uor oSREIA 9thyl-anssatbrlidxiahg thenod-5%-nydthamel-¢thyl ecetatefaffordedthr itjeermpodndasiaut | on
of (RS)- 1#@ drdeB k@ 6ihg, BeRy 0i m dazol - 2-yl met hyl ) - pi peridin-1 -

yl]-1-[5- I | &4 Ly | t : 200n7y,

¢ Lol % s bt aR el TEARY] KR35 04300 JEUAGOAT R4

tributyl (1-et hoxyV| nyl)tin (155ng, 0.43mmol) and -51 WO 03/ 002561

PCT/ EP02/ (Faaemle 6% (RSKI-6I-{1r[PihEinprepbephi-hmpetvl-thiarp by hymetizomenl}-plpegidérmol ) .
The resul t2aylinetiypt1H-Bendainidizolel Hxatoningler argon for 20h. Further

tetrakis(ty gtﬂhﬁgmkmgﬁpdwsmﬂgé -HrB U Bhadif T2 im (RATERA NS aded, and
ref | uxi ngrfrontl hu

0)
v dr oahl o RIS zsneahyﬁ&z S neiinopS e Gl Bagiiiol and sbintigs 01
t enpedat ur(@mg0.88pmmab) i Nang obidinansd’mende sra9 Hiedbpated 2b20Rat & Shndhe
extract ed oawlbdh repttivp| mistoestveds dilftSdgvith Water/ethylisrataelanddilige ittosughatiesclihure dhe
(Na2SO4) JPhaseQlbaé Nakhel OAR VAT éz)%vmuqzx éar(mgsgx)aﬁ@me (8lidnit Fommov&ld

a

0-100% et hy %SG“I%E%S{&E RREHtARD ?{%EQ”@% S&ttﬁﬁlﬁ 1@} fo%ged the

(El cct 1 osPprioyaord ey Frongorg SRS -9&»/6

Exanpl@ 63cetonitrile containing 0.1% trlﬂuoroacetlc acid-water containing 0.1% trifluoroacetic acid)
(RS)-2-(1 af&rde&tﬂ%ﬁﬁbbﬁ;ﬁdﬂn@kﬁpﬂe)br&wmdﬁwmg, m¥pzol - 4-yl j - met hanoyl } - pi perid

in- 2-yl mj m@ml xture of
(RS) - 1) [2 (5 Y el Hggé‘?%‘%}ftﬁ?’ﬁ"ﬁ?o‘?’ 2 Ml )29*5.2?2?? Wﬁhwf |m] 1-[ 5- (4-

fl uor o- phenyl) - 2- net hyl -t hi azol - net hanone, E34 (25 0, 44r ml ) and
copper (1) dranipie70: RETBRS 6@188%901\ yrqpml-wmq‘rwﬂm amha? Eoreiperitingl-ynder
ar gon2fas yheb{ed-htorepbaiyl)drméthyl-thirgol-¢-yinethanenct i on m xture was dil uted
wi th wat er(RsHL}ji (%@tfﬁfoﬁ) m&&&ﬁ:ﬁm&@ ylhfeﬂ:yglplﬂ&laﬁm}gpu[s (4Tnfro-peGANDL

phase was n‘f@@g V}@ettrf‘ahor% ?6&1 ﬁ%h%@@o&l&? sol vent

e e

puri fi cat istningyforarfuther Qéb,e‘rledmf@amﬂmg Yywmahwaseddedn The midure 3148 irveing 0. 1
% t r i BDuoraomoeat teRpasthd-fWAbR the pmxﬁcbmﬂ rbqw@enl%térrana éthydraoaﬂat Tl aginit)phase
af forded g vakfiedGyihQMRE Witle, Afie B¥d it va@:o Mass spectrum

(75| ect FOSRi gmz;'togr%@y (sd: ica geld 50- ?(9) et lacec%te pen%an%e% OrSQ/quillle{h leéyl acetgtx fmpl €

(RS) - 1- [ 2-affigrdsd thertitlg sprapopodissgyitite splibenzoi ni dazol - 2- yI met hyl ) - pi peri di n-1 -
25 yl ] - 1- [\Bask 4pektrarn (Bleqitogmayl DC/MSysfdoyd 5 13 IVEE 0l CoAL LN Ofabiars HIE.
35  The product was dissolved in methanol and treated with 1M HCl in diethyl ether (excess). The
volatiles were removed in vacuo to afford the hydrochloride salt of the title compound as pale
green solid (170mg).
Mass spectrum (Electrospray LC/MS): Found 513. Cy7HyF3N4OS requires 512.

40  Example 71: (RS)-1-{2-[5,6-Difluoro-1-(2-methoxy-ethyl)-1 H-benzoimidazol-2-ylmethyl]-
piperidin-1-yl}-1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone
(RS)-1-[2-(5,6-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1}-1-[5-(4-fluoro-phenyl)-2-
methyl-thiazol-4-yl]-methanone, E35 (300mg, 0.64mmol) was added slowly to an ice-cooled

slurry of sodium hydride (51mg, 1.3mmol, 60% dispersion in mineral o0il) in DMF (10ml). After
52



(RS)-1-[2-(5,6-Difluoro-1H benzoi m dazol - 2-yl met hyl ) - pi peridin-1
yl]-1-[5-(4-fluoro-phenyl)-2- nethyl-thiazol-4-yl]-nmethanone, E35 (150ng,

0. 32mmol )waas/oeatsded slowly to an ice-cooled slurry of sodcampayaride
(26mg, 0.64mml, 60%dispersion in mneral oil) in DW (10nl). After
stirring for a further 0.5h, 1-iodopropane (60ng, 0.35mml) was added. The
m xture was stirred 30 at roomterrperature for 16h then partitioned between

t d eth bri ne,
et e o0 S P REl B, LR R
gel , 50- 100%m) agipotassiym fadids éﬁ?@ﬁ@sfi%ﬁ Bhowixtae Wanwired atygem &@mp@tt@e) for
af f orded tthsh thed | @°C dopiohnThawlailastieteremovdddn vddas Srospledovledrdationahikmspr ay
Ic_ildsg/(?l) V goililﬁqeécgtﬁ e\lffa 1t1&1@}§§%§%%}q?c&ﬁaéﬂdrﬁer5 ¥Re a 50&5*&3339%9%&%3@5
The. vol ac LRI 05 the FRGR s ool i B r B Rian o
the title %vmoﬂwae%@lewﬁ Eriturgied with ety agetpte 1opiprd thdidle capropnd 4 solid
(El ectr ospBagmg, G5%p) : Found 513. C27H27F3NACS reqU| res 512. 40 Exanmple 71:

(RS)-1-(2- r{aéss@ @trtulnl{EfeQud k?mem@mM ZRiOamabsAgy! met hyl ] -
pi perl d' N-7h \La§ dQSZS}Ol(I n%thgﬁ'(ﬁg t)rea?e ;{i%'] atﬁ%i{l%%ﬁ%llo(llaxcgss noge[ 5- (

(RS) - 2- enz

4-11 u o- pwé% S)Weze rewe‘( i YgqHp &&%ﬁhe s 1“] “‘HE"‘FFFaWS‘ﬁ@e grpke 3%%&6 %af@%nm
was added tb¢bxdrwhlmdasalﬂqf@hedéblcempousﬂma\yhlwaObd)éﬁGum hydri de (51ng, 1. Bmml,
60% di spergheRpéchuiii(BREtedspay LL/NS): Bbdnd 629 G1T)). CAHHLEN,032reififReH878002561

PCT/ EPO2/ 07009 stirring for 0.5h 1-bronp-2-nethoxy-ethane (139rrg

1. Omol ), anmn | oot um i (5my) was

aaded. Thebimate 7 BSERR-H-BARR iy etiis GltER B et mdetnth- 100 1 or
16h. TiHe vmgthyllepipepidin1y8rbifcd- ﬂmfr«vnml)ﬂrleﬁﬁhyh@lla?em-@’drnreélw@pnbn m xt ure.

The resi duEhewils cpapduint mmﬁ:dpdmtﬁmmalsa{llc[w(s aclifluwi@ 1 A-benzomtidazol-ZFyimetgheous

ghasg \(NaNz {agct ﬁrjtlf[ssmmho@tﬂﬂydyn@cﬁaﬁ 18hiaf4-y I IRAEh&RE IH3S BoomgpHIgs wer e
rie

Lri tur at od g %ﬁ@@? ﬁ*nr“e%a@%? Bl SR bbb Bl ol RS Rgre )

(306mg, 65%¢ Vhi &é X El ect rospray LC/ MB) Found 529 (MH+). C27H2:
F3N4028 rdmﬁSISB@terElecﬂﬁﬂHapLG@d@t Fovad 54} @&31)v@sHiHNe@S franiods S4hd t r eat ed

Wi th 1M HGheihgddtidbrie!sale biie tifcooaosnd. waIb%paré@aéldblsc&ﬂ)bdlﬁ)‘BEMf e renoved in

vacuo and yille op&fifl{Elebddshiy BEARS)Edla 591 B! RN OSRYaS shp af ford  the

hydr ochl or 1 alt of the title conpound as (66bnmg). Mass

spectrum (El ectrospray LC/ MS): Found 529 ( . C27TH27F3N402S requires 528.
Exanpl e 7 txample 73: (RS)-1-{2-[5, 6-difluoro-1- -(2-hydroxy-et yl)-lH-benzonmdazol-Z-ylmethyl]-

( RS) - 25{ 2-gifleridinDiyliel-[S1{4afinaro-paényy-2-mbthl-thizblidy-nhdthdrene oi m dazol - 2- 15
yl met hyl ] (Rgrfqz & Epipkd: u;bg&oﬁlﬁd;zbmmfea@g%e}m% 1} (Lﬁuo?e’-ﬁxkenﬁb yl]-met
anone 1) e E§§ O $320 s,added slowly to an ice-cooled
RS) - 1- [ 2- 798 ot {?6‘% iee PR slowly
,f), p)erl di niﬁurw aj% Hgfﬁldﬂ(‘t?&%l RaR ?9%216%%%@%? Lej JmDYFF| (19 st e,
E35 (300ng¥saan efd’(eQStlmmﬁ for ofvethen.5h, 2tbrestobifinoh (P A¢Smiad 64mueihgas added. gbecedur e
Sim | &80 t aniktued wakdsated fradoffor Eshaﬂinloﬁly?&hm@&n@ummﬁadsahmcdfoﬁnéa&m) 269 . 20
Mass SpeCtp"owlgl&Elc%&rra%S(@ro Gj flsﬁeiaxﬁﬁ I((Mﬁ)')md %ﬁﬁ@gﬁ%% requires

S boe s ahuh 65 B8 L a’fse’v&g fih @@Wé}*’aﬁﬁp"&ﬁ 8T

R
C28H30F3NED gzqug plrtbﬂscqglpﬂ reaction mixture. The res1due was partitioned between ethyl acetate and

water. The organic phase was dried (Na,SO,) and the solvent removed in vacuo.

35  Chromatography (silica gel, 0-5% methanol-ethyl acetate) afforded the title compound as a white
solid (78mg, 29%).
Mass spectrum (Electrospray LC/MS): Found 515 (MH"). CyH,sF3N4O,S requires 514.

Example 74 and Example 75: (RS)-1-[2-(6,7-Difluoro-1-methyl-1H-benzoimidazol-2-

40  ylmethyl)-piperidin-1-yl}-1-[5-(4-fluorophenyl)-2-methyl-thiazol-4-yl}-methanone and (RS)-
1-[2-(4,5-Difluoro-1-methyl-1H-benzoimidazol-2-ylmethyl)-piperidin-1-yl]-1-[5-(4-
fluorophenyl)-2-methyl-thiazol-4-yl]-methanone
(RS)-1-[2-(4,5-Difluoro-1H-benzoimidazol-2-ylmethyl)-piperidin-1-y1]-1-[ 5-(4-fluoro-phenyl)-2-
methyl-thiazol-4-yl}-methanone, E36 (400mg, 0.85mmol) was added slowly to an ice-cooled

_53-



Exanpl e 73:

(RS)-1-{2-[5, 6-difluoro-1-(2-hydroxy-ethyl)-1H benzoi m dazol - 2-yl net hyl | -
25 pi per ivap3028bt - 1- [ 5- (4-f | uor o- phenyl ) - 2- et hyl - t hi azolpcampb}/o1ve4 hanone
(RS)-1-[2-(5,6-Difluoro-1H benzoi m dazol - 2-yl et hyl ) - pi peridin-1-yl]-21-[5-(
4-fluoro-phenyl)-2- methyl -thiazol -4-yl]-nmethanone, E35 (250ng, 0.53mmol)
was added slowly to an ice-cooled slurry of SOdI um hydride (43ng, 1.1mmol,

60% di
For & fur (D 65t 5545 (Soea L 7B D}F otaEiop W08l SOUREMIANED. She 50"
m xt ure westiningderecfurther DphGoderetizmr (265me. GHmmol) yasagde rﬁ?ﬁﬁ%‘m&‘? W3f %’(fét had
formed (Mx roonRethsmttrfbxc’alhbh‘ﬂnqhmt(oﬁecﬂﬁmepn Watht ahid iethypacetatel dhégiganic plase
(1.0n) a%s@va@ﬁéﬁ%ﬁrwﬂﬁrﬁdrﬁ NarRfl (ﬁazsb!;)%@ﬁ% BARGRH refdvad il vadi! BurdisRd b ?\

r om

heati n M@I;(ggﬂpg%g% éﬂ?ﬁd’ é@g,ﬂjacgt%m\/rﬂg @onkam%ig (Y‘?%?mﬁ&ﬁr&‘é%fl aci[dQNaYe?‘C uo

t he cool ed eth
acet at e arr@ntaipingdy1% trlomaeetis peidhafieded thedit HFP@W“@M@G&‘)"’%H%W@ Lasg ent
renoved i ronvEReaperdEnGhr omat ogr aphy (silica gel, 0-5% nethanol - et hyl

acet ?t e) ?Hz%dﬂﬁﬂh&% -Tdth-IFPEROBAdAS-2%y liﬂ@th%r ngaﬁgg F,g]zl\&([)aggé- 299 . Nas; ”
e e requires
E)F: anpl e 7 ahoa) Qpi ﬁ%&h!}l&‘x%ch—él—ﬁ? H@ﬂa&)}é(%h@}" q

(RS) - 10 2-ies Fmceh Qpromras LAM) Fousd ASSIMHL]: il NgQy requires 484
yl met hyl ) - 151 NS &i0751 88 (PHLIb) 2423 and %52 GPhOnB3-3.25 (L, - 330 (AHop), 342
yl]-met hartor‘rﬁ and. 7(085)14 15 (3H, s), 4.25 (0.3H, m), 4.75 (0.3H, m), 5.10 (0.7H, m), 7.00 (3H, m)

1-[2-(4,5-D SE‘O rrethyl-ll—l—benzmmdazol 2-yl rrethyl) pi peridin-Il-yl]-1-
5-(4- fl I
Eng 1- [2uo El;l‘?‘}‘ q%‘éﬂé&zgﬁz"g‘!ﬁ rzy%ﬁﬁ‘imﬂ it 'yblel Paf*h- 1-y17-1-5-(

4- 1 udbo- pirerphynyD=2- wetimﬂ;thmmlﬁa)ébmﬂmﬂnf #anone, E36 (400ny, O.85mml)
was added Mhswpegirtin (Blacticsgray hGIMS): F&itid WES OBA)ORSHIF-NETS ©R0i2ss@3009 sl urr y
(()];l_Ofﬂo;jl um hyﬂMIQ@t o(7BEnah (feﬂl gﬁj?'zstaﬁﬁﬁ@@jﬁglp@r@QQQ(BH BheN 8B.46(1.7H, Ibﬂl)Dl\/Fl

n r r ;(Sm)
was added. }% §9|4t(§ﬁ g‘d% O?H 'lﬁé’ % Oggo@msiog rat ﬁ?gs gﬁf)ﬁ{}g’ho&ﬁ?
partiti onetPH@BwBEn wat er and et hyl acetate. The organi ¢ phase was washed
with Wer, brine, dried (Na2S®) and the solvent renobved in vacuo.

Purificat Imnmle 6: RE)2-(1ISUPBE @ Wi dropibhyl) B hslannkdd-ji-inethaaoyl)-piperidig- 0. 1%
trifluoroag Megh ‘Yﬁl-a‘?ls B0y A%l %0 tri fl uor oacetic acid) afforded
thetltle SSi g ex L ents
1-[2- (8, 7 ‘PB °f 20 1(215’2% &?1"%’5@8 Pe‘é‘%wz ﬂﬁ"""’f‘%’g‘gﬁ e n- 1)
yl]-1-[5- (earbminuler%@r{émg) 1 2nnm>ﬁy Fne&hav%’érrﬂkﬁng} mateﬁ@tm%zlw dedmsigiU™ 0 Mass
spect rasm (dakteaite (FOPmpy. InGhdlBind thomindurd Bsatedpt redRbfdR BEINATE spkvepiivaes 484. 1H
NVR S: 0. 7gm gé%t? {Rlib aff 189 residudWasPARtitdncibetndd dicBldprondthdfe ahd Watef 2l brT)

1 0

3.30 (111, 17 M O WTY T g TS
i 75 (0. gilh Sl i @%mzw ik %mﬁﬁ .

[ 5- (4- 15 ®I3dpo8pheTy b portiomefi thip Imatdmab(ﬁihg,@-?ﬁm}nﬂ Highleremethamreyispdded
spect r3gm (@ElRetdpROPI2Yméthyi MihioldF=0uitodBb adidMAP me CHMRBITS RDOSCI 6mg, es 484

S onPtempéeratiie e b
éngN:)'? 25 (93(%1?1111 rﬁﬁl }Qﬁax péﬂkotrlgz (1%9) gﬁf% 1613} JoonStbmp&atiredhedredotiod . DM,

(0.3H, m, B‘“ﬁ@w 9V ?W‘% %”I’is‘g h"i‘s%?ﬁ iﬁ""agaa“%"? fﬁgj“f Qqafem

applied dlrectly onto a pre—packed sxhca gel column Elution w1th ethyl acetate- methanol
mixtures afforded the title compound as an amorphous solid (8mg, 6%).
35  Mass spectrum (Electrospray LC/MS): Found 478 (MH"). CysHz4FN305S requires 477.

Example 77: (RS)-2-(1-{1-[4-(4-Fluorophenyl)-1-methyl-1H-pyrazol-3-yl]-methanoyl}-

piperidin-2-ylmethyl)-benzofuran-3-carboxylic acid amide

The title compound (7mg, 5%), was prepared as described for E76 from (RS)-2-(1-(2,2,2-
40  trifluoro-ethanoyl)-piperidin-2-yl-methyl)-benzofuran-3-carbonitrile, D42 and 4-(4-

fluorophenyl)-1-methyl-1H-pyrazole carboxylic acid (61mg, 0.3mmol)

Mass spectrum (Electrospray LC/MS): Found 461 (MH"). Cz6HzsFN,O; requires 460.
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20 Exanpl e 76:

(RS)-2-(1-{1-[5-(4-Fluorophenyl)-2-nethyl -thiazol -4-y11-net hanoyl }- pi peri di
n- 2-yl mawbyBpedsenzof ur an- 3- carboxylic acid am de To a solPGTIEPN2/@T009
(RS)-2-(1-(2,2,2-tifluoro-ethanoyl)-pi peridin-2-yl-nethyl)-benzof uran- 3-
carbonitrile, D42 (480ng, 1.4mml) in nethanol (15m ) and water (3m) was
added potassium 25 carbonate (700ng, 4.9mmol) and the m xture heated at

fl f 1.2 T
barti1i oncEraPRzE S-S o@@;ﬁ%@@ﬁgﬁg&e@g@ hOIARHENES
aqueous phéfsBuetaphenyekmethyl-triaspt-tyllgPeirRi%S et hane (3X). The conbi ned
or gani cs wehetittirdomgonN4ZB@) p6%netad prepasal fumnft- rldfdd-Eliorapheadirdmetiyhf f or d a

solid (O. &‘?&ol-éﬁ?ﬂﬁneth-{&yg-ﬂ ho1a113-9f)-abdicacid A4 dcedrdin® 1 lHe pldcedBiavlctibéd
di chl orborre adde

(4f|uorop eny - 2- | -t a 73 30mmol ),
EDC. HCI  ( 6D Spécyum i SP&WEM@’PH@%WW %}%\p ?%dﬁ‘ﬁg ‘&Ft er 16h at
roomtenperature the reaction mxture was washed with saturated aqueous

sodi um EygEﬁﬂﬂ eC7%(@S)E!la[Sq4éﬂldorbl1ﬂxeﬁ§lgam&h3ﬂhﬁml-4€mpi-(Bﬁrﬁ{ﬁ;Zaq-tﬂyyidﬂm-o a
pr e- packe

llgﬁhmgg# aoetion with ethyl acetate- nethanol

m xt ur or e e ti co un as,.a Qu | i

Mass sﬁgctirl: i el':‘PE‘B?‘F‘S FBVPT_I tﬂ?ﬁ'ﬁ%&‘??ﬁ%‘g&% ﬁ "Eig 431 &Q%@‘g reqU| res
477. nplethylrthiazole-4-car oxyhc acid (120mg, 0.5mmol) and (RS)-2-piperidin-2-ylmethyl-furo[3,2

(RS) - 2- (1 b}by{ldhﬂc(,MF[lﬂ)@mg,[ﬂ?ﬁﬂmbl)-a&-amelbWssé:ﬂid(ﬁlimé?r%ﬁ y11- met hanoyl } -

pi peri di n- Rrud d¥tdi (BrebesipRl ICAS B FoRIdBY YMEL). 8qHIFRID,Seeqhites 435! | € conpound
(7mg, 5%, was prepared as described for E76 from(RS) 2-(1-(2,2,2- 40

Di fl uor o- et hano i peridin-2 vyl - hyl ) - benzof ur an- 3 rbonltrlle

and 415 ERemplsSaRORy L resg phet g b by 9B Crer g din
0.3mml ) Mrybmehdqtipariti-Eybutetbospray LC/ MS): Found 461 (M+). C26H25FNA03
requires 4gge t1tle'o%ﬂ'1 WRd3b PR Mudﬂ@ﬁEB@tﬁb@Zﬂﬂ&mp%ﬂ‘&h@ (49tuoro-phenyl)-1-
(RS)-1-[3- ‘"h 3. Z-Qél{i’tﬁ%g oé’mﬁ{ﬂ?ﬁ{dfm‘s)-z @‘Hieﬂﬁsﬂlztﬁnékw'] 1-[5-
(4-f1uoro- 3 a& i nF ] ne '[) i} € conpound
CARRR A P (e G SmmipDye gaomm%l (e DI 525 e hy -

t hi azo?0 4- MaPSWWm{EiﬁP?OSH@V Sh-FSU 19 SUE ) €2 HeFN:0:medprirge48r di ng to the
procedure described 5 for Exanple 27 I\/ass spectrum (El ectrospray LC M) :

Found 473 g %b ﬁzwgﬁgl\fg@'&f)%ﬂidfﬁ%nézﬁmeﬁ? ePidin-1-yl g-l [5—(4-ﬂuoro-

79: (RS) - 1 tgllgtpelnyl%' 2% hgl-thlaz -4-yl J- 1{ furo[3 =b] - pyri
di n-2- vyl é’ f) ¥ (l]llarz]ol ¥ lf%ano e 10 glsu title co[ZTRoH vva% pr epar ed
using the e bemsogip ety 4@ parophael 2aderighigo by -carbony

met hy| 23 hi amehcbnea}E&: (- 9g:@riunel) acird diethy etapr (PnBlewd ki;chmnethane (20ml) cooled to -
(RS)-2-pi p@Iq(ﬂlﬂder?argbh,rﬁedshﬂdledfdd@J{vﬁe 2 solbqayF bk, (034, 2kdPrig, 0.5mol ), as

a _col our| eﬁ J%H B ot B)5h. "r‘ﬁéﬁsmgg%mﬁ% (5 R 5tde® 8P enk-fefnBhiurdound
436 (M) % I res d ted

S (R Bk Ao S Wa%%y% ST Bl ) oy
i din- 2-yl mmqlﬂqwm‘rane{%) estneAmRRboTholid pas ghrem ?ﬁ?% d (pidisa pel it ed
usi ng 30e mayhocatehebiampinaes} to dffondrthé tifld ednhpoondasph @mpipheus-solid (0.27g, 25%).

met hyl - | H- ppkegelRmiptarfpny oavs F&hn(l%itﬁamr’(b SR NG 512.
(RS)-2-Pi perlﬁs?n ZmS(IEmet hgl>€I¥ furo[ 3, 2-Db] pyr|d| rfe D4r7(108r?§:1,mreoS 5mmol ), as a

colourless_solid ng ?
Example 82: (RS)- —(1-{1-[ -(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanoyl}-piperidin-

2-ylmethyl)-benzofuran-3-carbonitrile
35  To (RS)-1-[2-(3-bromo-benzofuran-2-ylmethyl)-piperidin-1-yl]-1-[5-(4-fluoro-phenyl)-2-methyl-
thiazol-4-yl]-methanone, E81 (270mg, 0.53mmol) in N-methyl-pyrrolidinone (8ml) was added
copper(I)cyanide (96mg, 1.06mmol) and the mixture stirred under argon at reflux for 6h. The
reaction mixture was cooled, poured into water (80ml) and ethyl acetate (50ml) and then filtered
through kieselguhr. The filtrate was separated and the aqueous phase extracted with ethyl acetate
40  (2X). The combined organics were washed with water (4X50ml), dried and the solvent removed
in vacuo . Chromatography (silica gel) afforded the title compound as a white amorphous solid
(94mg, 39%).
Mass spectrum (Electrospray LC/MS) Found 460 (MH"). C26H»FN30,S requires 459.
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20 Mass spectrum (El ectrospray LG MS): Found 419 (MH}). C24H23FN402
requires 418. Exanple 81:

(RS) - 1- [ 2w033Bo3n0- benzof ur an- 2-yl net hyl ) - pi peri di n- 1-yl | PCT[EPoL/d7069 uor o-
phenyl ) -2-met hyl -t hi azol - 4-yl ] - met hanone To

(RS) - 2- (2- benzof uranyl nmet hyl) - 1- ((5- (4-f 1 uorophenyl ) - 2- net hyl - t hi azol - 4-yl')
-carbonyl) 25 piperidine, EIl (0.90g, 2mmol) in dry diethyl ether (10m) and
di chl or Omxﬁ §320r9) 14DE Bidofobenzofidan2R0GEhST)-FafethyipipendieTiylHI(p-(#v se a

sol uti on p%%ﬂflzgtget%ﬂazo% = etlhﬂmn b Laﬁtﬂ‘ﬂﬁt hane (1 On) over 0.5h.

The resultln

nt te ver 1.5h, then
stirred fdielitlegomppap ‘_'K%Wrep"l*f‘?g é&)gs Fff")?f‘l!??’éz a}éﬂ ted t hen
r e- evapor atethylpiperasrined D& histnedhempthekof(E3pgnplethe resul ting am)rphous solid was

chr omag ogmnedab sisbefraih (Eledrogehy VA/MS)Fbusd 68 (MITRLGIH;HH@Sanquine 464r es) to
afford the title conpound as an anorphous solid (0.27g, 25%. WMass

g?g?t ' lé)Ta | g‘c o 4S ?ﬁg)y -b%el}x/zs fuxl':a%lililglmSe%hSyl-gt-met)xyl—plperaszng-Z-gy%r 1:'(!.282& ! eqUI res
(RS) - 2- (1 phenylp2-mptindhipzel-fiybignethaponget hy| - t hi azol - 4-yl ] - met-hanoyl } - pi peri d
i n- 2-yl mahbyitly edagprnad @r58p-33%0) sabobtained fram IRSFHbenzofuran-2-ylmethyl-1-methyl-

(RS) - 1gl 25 gip'éragfngnﬁséﬂ@@gfsmsmﬁus;ﬂ fiﬁetxﬁéthc)ddm{&%%glln 1-yl]-1-[5-(4-fluoro-ph

N ety - B greetn G e B SRR o G S AR A’ ) o

N- net hyl -
and the m xture stirred under argon at reflux for 6h. The reaction mxture
was cool edxample 85 (R$):B(2vRemesful262vyImetnd-pitenarin-by bl d4-fHOraphemyde2-t hen
filtered wdih ugﬁz(lﬂhﬁﬁph,gﬁaﬁone'ﬂyg“fchio}mate was separated and the aqueous
hashedSui [’I%%?e%%&%% ﬁ'§ bt oD 9 AU REo D LR

Chr omat ogﬁlﬁﬁ%@“‘(@ﬂ éfl &’é‘ﬂw )H'é?’? RaR r%egﬁgo Wﬁélgd% aﬁ?f]?&pc

anor phous veshided NM#@P,PYOB ylamins€)- Dpule 3mmad) fetiowed bodrppwise pdditiosf Found 460
( M—I+) C2 ehiRedettiy R Brofartiter(€.37 &S Bmmol pdveMIR @i3d. 0825 6 ik Ehd feRiRh 611009 wakxanpl e

armed to ambient temﬁerature over 0.5h, and then heated at 65°C for 4.5h. Addltlonal NN-

RS 5 Flu enzo 5-(4-
1£ I uz)r éBher‘i&}f?P“?’y%gfyg? | 'az0 Tpﬁmnﬁ Xde)i dlﬂ% ?"plg& e}’ﬁll Tjhe[ (
conpound Weastin ¥pssoalsd R°F?$'3 L adthy e‘feF‘{i}berféﬁ'é??? ‘B?té‘?‘?" ﬁ%r?li-ﬁl

met hyl pi pepaled reactiodsves esporgted hel pasitivoet! twiwden dishloronethage @ﬁgﬂ) apd setpnatgth

( EI ect r os ph@bul-SddddR) bicdreviad (24af), adddbis phe2kRakd0a e dichipdonehand @7x 25uxanpl e

dorg ic extracts were dried a2804), evaporated and the remdue
(RS)- - &RZ0f U ne 8. e] Thyl.- 4- | - yazln 4-1|,uor o-
bhohy 25 5 ﬁ@mgagrap el g loring i it gL Pl@‘%s B aﬁ["d’ B 350y
was obt ai méﬂleftﬁleml(lm}ld @-3:36 Pud srmple yrywenysried fo thekydygchipgidpsaidyazi ne, D56
(0. 899, 3.dRewiviny inmethgnol/diehlorinbibaheahd frxzaing hwith Excebdbidd H§3|‘btmh¢thu1r1e(11§t ectrospray
LG/ MS) : F%ﬂgvﬁ%@ﬂ{e%&/%’t zr%@zﬁ?aﬂ: NRA AR e Abthpind 44 amoﬁ?h@ﬂspﬂoﬂd 85:

RS) - 1- ( 2- enzof enyl ) - 2-
gret %yl 'Ehll\g o] e ?El t%élg‘pra o%e/kl{]s?c}% gl([‘:(ﬁlﬁoFtll\/%\n}yJ ?:?2‘]% &%’Jeh&h%@ﬁ" v
(RS) - 30( 2- benzofuran 2-yl met hyl - 4 met hyl - pi perazin-1
yl) - 1- [ 5- (Bxafuplo$to 1 H{RS)2H-(RS- 1t Fypro-henirelapiny £-y}-1-hydrextraretivll-4-methyl-0. 45¢,
| mol ) in &aahqtylpl-w@mmo héayl))2- MeG§K-thazgloRyBinelfanowas added

NI A SO EIYIE’ %;lu%”ﬁ‘ﬁsg@ ) %;zgn@sfgﬂ;glf)m{ ’g's ?‘Q?ﬂu&%-b%z%ﬁ%nsﬁyl?fg{ﬁrﬁ on of
1 11~ O t

reaction r‘h“}l P}A/ IWP' ’ Eﬂy (Shlgﬁl and then
heat e@5at cgBhonybehlarids(0.043g;i(: 1 Gspapl) Nsimg the method of Example 1.
Mass spectrum (Electrospray LC/MS): Found 506 (MNa®). CpsHpsF,N;05S requires 483.

Example 87: 1-{(RS)-2-[(RS)-1-(5-Fluoro-benzofurany-2-yl)-1-hydroxy-methyl]-4-methyl-
piperazin-1-yl}-1-(2-trifluoromethoxy-phenyl)-methanone

40  The title compound (0.034g, 50%) was obtained from (RS)-1-(5-fluoro-benzofuran-2-yl)-1-((RS)-
4-methyl-piperizan-2-yl)-methanol, D57 and 2-(trifluoromethoxy)benzoyl chloride using the
method of Example 1.
Mass spectrum (Electrospray LC/MS): Found 453 (MH"). CyyHF4N,04 requires 452.
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20 dii sopropyl et hyl am ne (0.52nl, 3mmol) was added and heating continued
for a further 2h. The reaction was cool ed and evaporated, and the residue
refl uxed wooswodsenol (25 m ) for 2.5h. The cool ed reacti eaT@ERe2/eMapor at ed
and partitioned between dichl oronethane (50 m) and saturated aqueous

sodi um bi carbonate (25nl), aqueous phase extracted with dichloronethane (2
x 25ml). The conbined organic extracts were dried (Na2SO4), evaporated and

the resi dLl@xa?lﬂrl@fB’ Qﬁa)tpgz @p{lefé (muahtpmymlmahwa.ﬂgom,tmmmmgm0 et hyl

t at ty the titl
2(2306/() : 2 mé%(ﬁ’f)?"f& 23’%& ?/’ﬁ R rg‘tmm'?’r?’eil %ﬂ%‘wggﬁl ori ge !sal te ggrrpglussol Vi ng in
G

met hanol / diteritls coRRAURG (2 0msat 1p) s PPF@“‘W‘ from & Deksk2-@ iremey-bengofagehy | et her .
Renoval ofylmétbyl3-piperdin-1iyi]-1-fe@elaf d-phrededt2 nkeghyl-iHtidzel-¢-phipethadona sE&N320mg, phous
sol i d. sVass62sResl) wsip thénembd oEmaaylels®! MS) : Found 458 (MNa ). C24H22FN302S

requires .

1o 0(RS) - 2 Y paggeiu LR Bp AP LCMS): Toud 4TL MK, G N OIS QUi ATS._ 4. et hy -
pi perazin-1-yl}-1-[5-(4-fl uoro-phenyl)-2-nmethyl -thiazol -4-yl]-nethanone
The titl e Exompd$fa and Exaggple 8909R)vial2-(6.16:Riflnem-H-benzoimidazol-2-ylmethyl)- V
(RS) - | - ( 5-pipertin-1 SHAE (- @ fhidre-plidny)) 2-iefBP)-thiazol-4-yl]-methanone and(S)-1-[2-(5,6-

5 (a- (P v BEb et 2 Biog ALy - Manrocphem gl
0. 16mml ) B‘é’? %i é‘ﬁ@f‘ '6"d of Exanple 1. Mass spectrum (El ectrospra ’

LC/ MB) : Fdﬁﬁb‘lgb@’ G-Niipro- U bppzgimidazolisyimsthyDriperidgsl -yl B atfpflusr@pheny)-2-

1- { ( RS) - 2-nhei3S)hidzol-&-yHmakamoclBSAB R0 mp)ywad sytiajatci-th yide e Yitleednipohinds4 - met hyl -
pi perazin (&e&b&h&élsgﬁhéﬂdﬂl@é@é{mﬁ]ﬁﬂk RPRRYiindr @BEHERADRNAQ; 10 Gilibh | ©

conpounrd 0 I 1000
(RS) - ;_i%( 5(p%1ggérs%_e en O? PR A3 e,e%ﬁ; :ethanol, 99.7%v/v-100%v/v, Analar:

4- et hyl - grigiylpmige, Analar ¢ 90n1é1t%"y W): PR miXE ispcrpiiG preqedegpissting 213 falatoy |
chl oride wsnwgtatmeof maawmaﬁmaﬂmnel 99.7%miy s 08Ye0t Avalar( El ect r ospr ay
LC/ MS) : Fwﬁé%&geh&mbme@sz%t)equi res 452. -56 WD 03/002561

PCT/ EP02/

(RS- g QEp ﬁé?é&o ch und 471 %H*l) CyENOS requies 470 |

pi perl | n-"22%A %0%?6%85% e)et hanone The title conpound (120ny,
419% was d%qsaﬁmé@mﬁ PRLTORISYY &C/E\@)(Fpu SHIMIE ) Lo HrTaN4O8 requires 470

yl met hyl)-piperidin-I-yl]-1-[5-(4-fluoro-phenyl)-2-nethyl-thiazol-4-yl]-net

hanone, E81 (320ng, 5 0.62mmmol) using thgidet hod of Exanple 68. Mass

spectrum (El ectrospray LC/ MS): Found 477 (MN . gC27H25FN2G3S requires 476.
Exanpl e 89a and Exanpl e 89b:

(R -1-12-(5,6-D fluoro-1H benzoi m -2-yl e
pi peridin-1-yl]-21-[5-(4-fl uoro-phepyl)-{2- nE/ .zoI 4-yl]-met hanone
and(S)-1-[2-(5,6 10

Di fl uoro-1 H benzoi m dazol - 2-yl et hyl )- pi perl n 1-yl]-1-[5-(4-fl uoro-phenyl

)-2-met hyl - thiazol -4-yl]-nmethanong
(RS)-1-[2-(5,6-D fl uoro- | H benzoiMi daz®l - 2 yl met hyl ) - pi peridin-1

yl]-1265- (4-fl mew@mﬁmlofﬁzmnpmutwiwtmai@méfmhﬂm diphlopinenarb3tic k380 ny)
was separ &@zst)-q %S ggg& 4. Jrlﬁle dgéo&eeb%& pic%@éﬁre%%l ﬁ%&ned)
Iv et ha

onaChlraggpaé%‘il 10 mcr arti e5|ze
Mobi | e PhA&E! noI ' 99. 7/ v- 100%/v Anal ar :

triethylam ne,_Analar (90Q: 10 0.25 viviv): nre-”n'xed' isocratic procedure;
i njecting at] Example at |aa@hcentation of ‘mmg}idd MAGESRE Gun{EREReWPpBAY
99. 7%/ v- 10QW/ V, Anal ar . LC/MS)
113 R E2 | Found MH" 453. C;HpFaN,0S
requires 452,
S
SN
Me
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Faster eluting enantiomer (132ny,
Found 471 (MH).

LC MS) :

enant i omewO(0p®%51 >99.

471 (MH+).

8%.e.):

>99. 8% e.e.):
C24H21F3N40S requires 470 20 Sl ower eluting

Mass spectrum ( El ect r ospr ¢ TIEROMBY09 Found
C24H21F3N40S requires 470 Table 5 F NH Are O 25 The

Mass spectrum (El ectrospray

conmpounds of Exanples 113-118 were prepared fromthe appropriate carboxylic

acid and (RS -4-fluoro-2-piperidin-2-ylnethyl-1H benzoim dazole, D58 using
a procedurel|simgiar to|thatf described jn Exa F@namrmaﬂmﬁzmo Exdnpl e
Are Met hod ss Spectrum (El rospray | LCIMS | L13,&482 Found MH+ 453.
C24H22F2N4A0$ requires @52. -57 WO 03/ D0 561 PCT/ EPO2/ 07009 {114 F
E2 Found 436. C24H23F2 requires @35. Me 115 F E2 Found NHF
422. C2aH21F2N50 requjres 421 H 116 F Found M+ 436. C24H23F2N50
requires 43%. NON-, Me | 117 kz¢ -l ZOR E2| Found 382. C22H24FN302 requires
381. 118 F E4 Found Ml 467 /4ﬁnF2N4025 requires 468. / (APl LC/M$) S
~N HO r Exanple 119: Me
(RS)-1-[5-(4H 0- pn azol - #ﬁiﬁ Yy oxy- et hyl
)- 1H benzoim ;@ n?ﬁéyl ﬂ%%? ano%% Céﬂ%#*%ﬁ
bor ohydri de|(145ny) ma i e over'?qWWﬁ 2}-0 a cool ed (04100
sol ution
116 E2 | Found MH" 436. CyHy;F,N;O
requires 435.
—
N/N\Me
117 E2 | Found MH" 382. C;,HyFN;0,
requires 381.
OFEt
118 R B4 | Found M-1 467. CHuFN,0,8
requires 468.
(APILC/MS)
—
S)//’N
HO

Example 119: (RS)-1-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-1-{2-[4-(1-hydroxy-ethyl)-
1H-benzoimidazol-2-ylmethyl]-piperidin-1-yl}-methanone
Sodium borohydride (145mg) was added portionwise over 2 min. to a cooled ( 0-10°C) solution
5  of (RS)-1-[2~(4-acetyl-1 H-benzimidazol-2-ylmethyl)-piperidin-1-y1]-1-[5-(4-fluorophenyl)-2-
methylthiazol-4-yl]methanone, E68 (365mg) in methanol (10ml). After stirring for a further 2.5h
at room temperature, water (100ml) was added and the mixture was extracted with
dichloromethane (2X). The combined organics were dried (Na,SOy), evaporated and the residue
chromatographed (silica gel, 0-100% ethyl acetate-hexane then 2-10% methanol-ethyl acetate) to

10

afford the title compound as a solid (320mg).

Mass spectrum (Electrospray LC/MS): Found 479 (MH"). C26H2,FN4O,S requires 478.

Example 120: (RS)- 1-(2-Benzofuran-2-ylmethyl-piperidin-1-yl)-1-[5-(4-chloro-phenyl)-2-
methyl-thiazol-4-yl}-methanone
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5 of

(RS)-1-[2-(4-acetyl -1 H benzi m dazol -2-yl nethyl ) -pi peridin-1-yl]-1-[5-(4-flu
or ophenylwoa3/omsshyl t hi azol - 4-yl ] met hanone, E68 (365ny) i ®CraEPhzemb ( 10m ).
After stirring for a further 2.5h at roomtenperature, water (100m ) was
added and the m xture was extracted with dichloronethane (2X). The

conbi ned organics were dried (Na2SO4), evaporated and the residue

h t hed (sili 0- 100%. et tate h t hen,.2- 10%
ot hanol - dPRYT: teapuny EDog) wagpraprd e S £OrteRke ﬁgﬁa DR PY o
(320ny) . gfzgg@ﬂmgﬁgggﬁwﬁwh@a&@wﬂbwmm o) yiapyocedupepiENA 02 S
requires at de: Mﬁd) e 2.

RS) - 1- (2 . il s - phenyl ) - 2-
oty < b e Pl 80000 he t1 ¢t e
corrpou?nd 100nP) was ﬁ)[r e&ar ed froméRS) - 2-(2-benzof uranyl net hyl ) pi peri di ne,
D3 ( 64ng¥Examaled2l:ARSk loRd3SHderpriprad.abinyyidin-Frivimeshe)-niretfBokli-ldS4ti d
(76ny) by flaoprpiceg2andhylithiavol-4-yi]-hietitanckescr i bed for Exanple 2. Mass
spect r um ARButibAONRlorinE 018a13) AdicHidhethfed 4RSI BS EQMKA (118SCYASRition S
Exanpl e 12y 1 15 (4-fluogo-phenyl)-2-methyl-thiazol-4-yl]-1-(2-furo[3,2-b]-pyridin-2-ylmethyl-

e T L 2
(28ng) in reactioremixime wagsiined waroom truepdratuge for erithe sal@@p vee viastied n

(RS) - 1. . [ With4athifatéd aQuephNHQO2 diit (NSOl tind #Rlsoletindmdved 3radid[ 3, 2- b] - pyri di
n- 2-yl met If%l‘on;aQQngrpl ’ sng% Q@%-Yt*)d;)é?&?l%@%ﬂ@-%lﬁgz&h@&aﬁmméﬂ&ngf-&lﬁh AL AR t hane

(4m). Aft S{LTT. %é e reaction m xture was irred at
roomterrpé&é’tdffi%e?‘%er TR £he sol ution was washed with saturated

aqueods N¥asoectam Edpctragprs®AMEXJ ounid 78 MFER oo HEN O regaizas 4 69-

Chr omat ogr aphy (silica gel, 0-100% et hyl acetate-hexane then 0-10%

met hanol - @:&meleélﬁﬁt(ﬁt;ﬁi-[zc-fié-mﬂﬁﬂollhﬁ‘etﬁ '111mb&9m3ﬁd1-£§m%y&fé%i§e%§a-_
)-Iy-@y:drfxg’gl%quﬂ hQaz()M-lﬁj-im&?]g'nld%%‘ 5Cl S requires

spectrum Ilel%t(r I Ak
269, ExanriaagubroBheny _
(RS) - 1- [ 24 pstige spppindeb3meves pirparelfipnrAGiflsprepheryly2-hydrenmpfhyl figgeletai n- | -
yl ] - 120 5- cabétyliondd (Shmayand-(RSh.brdiflupreet-tpthyk hpiperidin-2-ythgthyldthanone  The
t5i E|4€f fO%&ﬁB&iﬂa&@B}Dﬂ%Gm@ﬂ@Wt@d&dﬁré Siffilar to that described for Example 4. 4 (84mD)
-(4-fl uonps ﬁﬁh} < RIS ot Oﬁ‘éﬁﬂfg' . i
and (RS)- E& gp%lg uog%'-cf}%{%éa?hyl - 25! %ﬁmﬁ’yﬁ di n- 'ézf%%?%wdgg%%i m dang e,
D61 (86ng) by a procedure simlar to that described for Exanple 4. Mass
spect r um Espepleddd (R HB(GvERorEhenrafusan2-wipethylcd-mesinitpiperarin-1-aldr i5«4- 500.
ExanpR® 1Adoro-phenyl)-2-methyl-thiazol-4-yl]-methanone .
( R%- f1|- [ 27650t toRpAMB EIREA Wa@%re%aﬁédlH&hbé(l—hu&o—?ﬁ&?ﬁbm@éﬂ@?—&gﬁ&bll@#%bﬂyi 1- 55- (4
- uor.g- < 2- - - 4- - > un
(135m) waloRRR phl g 33l B e SR g (RO Doy
chl ori de P@f‘?ﬂ?ﬁ)sm&ﬁﬂm that described for Example 1.
3- ( 5- Chl oMsshepagioin(ARR-12CAYSyeoyd ¥34MHE: By Ha PR wauireDdss (200ny) by a
procegore simlar to that described for Exanple 1. Mass spectrum (APr
LCMS): F . .1 14=pR > S | L ITES; . B0 Ram 24
15 B S SR SR
WA Bty L0 oLy met

phenyl ) - 2P v yf‘ Y¥%&none

The title compound was prepared from 1-[2-(5-chloro-benzofuran-2-ylmethyl)-4-methyl-
piperazin-1-y1]-1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl}-methanone, E123 (95mg) by a

35  procedure similar to that described for Example 85.
Purification by HPLC (Supercosil ABZ', 5-95% acetonitrile containing 0.1% trifluoroacetic acid-
water containing 0.1% trifluoroacetic acid) afforded the title compound (5mg) as the TFA salt.
Mass spectrum (Electrospray LC/MS): Found 4700MH?). CyHa;”CIFN;0,S requires 469.

40  Example 125: (RS)-1-[2-(5,7-Dichloro-benzofuran-2-ylmethyl)-4-methyl-piperazin-1-yl}-1-
[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone
The title compound (80mg) was prepared from 5-(4-fluoro-phenyl)-2-methyl-thiazole-4-carbonyl
chloride (498mg) and (RS)-3-(5,7-dichloro-benzofuran-2-ylmethyl)-1-methyl-piperazine, D65
(530mg) by a procedure similar to that described for Example 1.
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The title conpound was prepared from

1-[ 2- (5-chl or o- benzof uran- 2-yl net hyl ) - 4- net hyl -

pi perazi rw-03/09258t [ 5- (4- f | uor o- phenyl ) - 2- et hyl -t hi azol - 4P¢grjEPaE0eNONE,
E123 (95mg) by a 35 procedure simlar to that described for Exanple 85.
Purification by HPLC (Supercosil ABZ}, 5-95% acetonitrile containing 0.1%
trifluoroacetic acid- water containing 0.1%trifluoroacetic acid) afforded
the titlenQERQUIRGM LCABS): RGundisA8 C,s IS regiiel Bl BCt r Ospr ay

LC |v5) Found 470( M(fuﬁ-?)‘t’ 2H2%3501F%32?%%m e Exanpl e 125:
(RS)-1-[2-(5, 7-Di chl or o- benzof uran- 2- yl net 23:,@@4 met hyl - pi perfm n-1-yl]

[ 5- ( 4- f | uSPampllAd: @erﬁﬁﬁﬁmf%’r&ﬂﬂ“z‘l{“m"r Hhdtieerazipd-yl- 'I[%(“Corrpound
(80ng) wadluprephenyt-2methyBthiatol4-ytjrwetbhwong| ) - 2- met hyl - t hi azol e- 4- car bony!
chl ori ge (Fh881®dondehd was prepared from (RS)-1-[2-(5 7—d1ch10ro-benzofuran-2—yhnethyl)-4-methy1—

(RS)-3-(5 Zpe%h A1 LA BN 25NN BIBEFRRE NS a D05
(()gfggg?smppé‘?'f‘m%‘%@% eﬁvla %f hﬁgﬁ?& $§“L<E§é& )\%’ ?&0?}} %}‘Eﬁ%})

C25H2 235 CagfipidfizSonteiging P4% tﬁﬂlmroa@m;mpildevagpz gontaining 0.1% tnﬂuoroacetlc ac1d) afforded
H?S) 1- [ﬁtﬁe’iltllc&hﬁdth@(ﬁﬁtgbﬁﬁmm 2-yl met hyl) - pi p%ram n- i yl]-1- [5d(4-
uor @pp ) 35 apgund was
prepa(r?ed ?@%lr;r%p(el?lswg-@%&m%& Ay?“Z@JM Sﬁ]ltyﬁdru%)1§l EM( m?ﬁ?%ﬁéb 9FNW§E(%2Ey X - 4- et hyl -
pi perazin-1-yl]-1-[5-(4-fluoro-phenyl)-2-nethyl-thiazol-4-yl]-nethanone

E125 ( 72mixample27p édéw(‘&Fb#wph'rnyﬂ)oz-mﬁwl-ﬁwe\-‘i Had-24HA te 85.
Puri fi cat iyhiethyl)-pRleGdinSUppadsinondBZ, 5-95% acetonitrile containing 0.1%

trifluoroars) llqs.wpﬂm ey S ety i o 4 ﬂq?{mt{al[ikzima@%nmg,l%bg)mea{ rded
the title t TFE | t ra
R e e S T s
(RS) - 1- [ 5¥{methyly dﬂﬁﬂéﬂwayylzewﬁﬁhy&)ﬂﬂdﬂ%ﬂle 3>6§ (20me) and( r{4- e phosyl)

yl met hyl ) anghylrmzpl@—yﬁrpommmm@m;wordmg to a procedure similar to that for

1- [ 5- (4- Fipxakpte DD tkinpdoliéhyfl thd dboge sthidd ¢ 12bhe)lin §8-THE (i) wdsnmitsywih hany! -
thoxym&‘t h Lﬂmo g ﬂ%ogmgm‘&ogxé - RRES A il bubPAAROAE! thd 307D) vas

pr epa rom
Dl necRI - fesehen rgg% curplstin B gl SR YRy M e anc
5- ( 4- f | uorestraskrdrifhy ethypagetaieh Jhe eombin @gméa\feffdwheddmhdmaéine and
accor di ng tliexsolvepironedd fevasiari (I:laomitc)grbjﬁa/t(sxﬁcargelzﬂdnw%@exitanekﬂsﬂ Reetateng sol uti on
of the abgygwaRiySrepda/Elik, 409 &b addthre b HE ¥RsaddpatR doMbdund as a GRkdIL | On Of
tetrabutyla1 Y | uoride (2. mel) |nT (5m). Once tlc indicated the
20 reactlon ne_to corrpletlon h&re tio mxturewa oured into
wat er éndMﬁéSR?F‘B‘&ﬁ@bc“@%ﬁyaI&W vhouRd h Gty RsOSTeguirss ‘ned organi cs

were washed with brine, dried (Na2SO4) and the solvent renoved in vacuo.
Chr omat ogmaayld 28! (- FALE-Binid0inPE pintsd-pigtyillinacfl)-aiethanbal-4EvWed by

gr\iﬁﬂ 2t| \{,g?i £ ]SQ%% tog%l acetsate (r:)tept ane) au ;):‘)gled thec}ltle conmpound as
A34( NHH) ?5 3 piucnag 1o “&%ﬁe% a5t ire, 53 Whe)

5- [1 éQ B@néépméﬁdﬂw h@gqoupéﬂgv@izmaﬁﬁarbmgmhy aGkbEHERGY [AProgefurgdRYs [0, 4]
oxazi n- 3- emefof Bearhplé 2. conpound (65ng) was prepared from

(RS)-2-(2 AYMEST H kb 91(14B (. BARTN,0,36quas!3
3- oxo- 3, 4%&%&?@@%@% 112 4] oxazi ne- g(car{)oggigl f:o ag(lld (3955)rrg) by a

procedure simlar to that for Exanple 2.
Example 129: (RS)- 1- [2—(5-Brom0—benzofuran-z-ylmethyl) piperidin-1-yl}-1-[5-(4-fluoro-

35  phenyl)-2-methyl-thiazol-4-yl]-methanone
The title compound (490mg) was prepared from 5-(4-fluoro-phenyl)-2-methyl-thiazole-4-carbonyl
chloride (488mg) and (RS)-2-(5-bromo-benzofuran-2-ylmethyl)-piperidine, D70 (530mg) by a
procedure similar to that described for Example 1.
Mass spectrum (Electrospray LC/MS): Found 513 (MH"). CysHy, " BrFN,O,S requires 512.

40
Example 130: (RS)- 1-[2-(5-Cyano-benzofuran-2-ylmethyl)-piperidin-1-y1]-1-[5-(4-fluoro-
phenyl)-2-methyl-thiazol-4-yl}-methanone
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Mass spectrum (El ectrospray LC M5): Found 391(ML{ ). C23H22N204 requires
390. Exanple 129:

(RS) - 1- [ 2w093Bo3n0- benzof ur an- 2-yl net hyl ) - pi peri di n- 1-yl | PCT[EPot/d7069 uor o-
35 phenyl)-2-nethyl -t hi azol -4-yl]-nethanone The title conmpound (490ng) was
prepared from 5-(4-fl uoro-phenyl)-2-nethyl-thiazol e-4-carbonyl chloride
(488ngy) and (RS) - 2-(5-brono-benzof uran-2-yl nethyl)-pi peridine, D70 (530ng)
by a proc&bkititle comppund (19mg) whsgtrepdeed drom{BY)-fl e R-(Ehrampbenzofurabisdmeslnd it r um
(Electr OSp[JI@MlduC/l-l‘yﬁ)1-[SEWﬁ&o-ﬁﬁaiyﬁﬂtﬁl&hyL@Z&bmy@ﬁfeﬁN%@ ElZ%@MQSncﬁlZ 40

(Ei(qg;rplle[1|2.3ggE (I)cgamgeacco toa ef; q tothatdescngdforfxarln e _[5 (4-f1 uor o-
phenyl ) - 2 %{’F“f”ﬁ? M ‘%é%@ CT/ EP02/ 07009

The tit?e compound (19rrg) was prepared from (RS)- 1-[2-(5-brono-benzofu
ran- 2- yl meEkyshple 131: (RS)- 1- [2-(4-Bromo-benzofuran-z-ylmethyl)-plpendm-1—yl]-1—[5-(4-ﬂuoro—

pi peri di n- bhéﬂy])_zlm[,{hy(_ﬁ“;zhpp n&(lij'ﬁlﬁ() -2-met hyl -thi azol - 4-yl ] - met hanone,
ani

E129 (420 C ccaqr ocedur.e |mlar to that
doscr i bed 5 t?ﬂ%fawg@ﬁ el it nea Boay %ﬁwﬁw%sy i e AR
C26H22 FN30gdpride 4B gééndzl%@bm@@aﬁmz-y@leﬂw DRieridine, D72 (0.88g) by a procedur
1-[2- (W0 Brmnﬂaxbeﬂmdemrﬁedﬁr@:tmtehyl) pi peridin-1yl]-1-[5-(4-fl uoro-

phenyl ) - 2- gk trospray ILlCE}: [FBMRINA 3 [hier. 0L hs, e Ao R qkiks 4P8) was
prepared from (4 fﬁ@ﬁro paﬁenyl)SZ met hy-(-th% ag e- %Nga%gl;%gyl chl ori de
(0.89g) and 2-(4-bronp-benzofuran-2-yl net hyl)-piperidine, D72 (0.88g) by a
procedur e EXmEledpy:&RSy &i3- %@MP?%&@“T%Y‘“EQ‘&’M‘EP@‘“‘WBSI Brfédtuorm

( El ect r os pphepyl}&2-inBthyl-thiazpkd-Bll-mefhdnpne C25H2279Br FN2QO2S requires 512.

Exanpl 85  The title compound (80mg) was prepared from (RS)- 1- [2-(4-br0m0—benzoﬁ1ran—2—yhneﬂ1 -

132: (RS) - 1; ner 5-(4-fluor
0- pglengll )Plg%lnmd{ ] g! Eir[ﬁi((gﬁﬁ(}r?r@gl%éﬁfl;’-z %]e%{m% aQéd-z!)?)sj;i e I:;Et ?I %rpéﬁ ((SOWQ)
was prepar

pi peP| dlpn Mags spectrupg(F eatwspmj ISP Fgund 460 M‘lﬁ)ypz«sﬁh ébﬁresuuws]%?ret hanone,
E131 (400ng) and copper(l)cyani de according to a procedure simlar to that

descrified fiQim qysﬂl(ﬁsm. SMi-Fﬁxoﬁ{lﬁ .fgum.ﬁah?p&wém %ﬂfﬁd&@)emyfound 460
M) . C26H22
TS (o P e R o (T
benzof ur anteetfle ﬁ‘é‘PPR}‘PS‘ ]ﬁF’éla‘?’fis@FeﬁaIid fep %t%éﬁ%ﬁ‘l‘é’ fipp-P-¥leiyboiprdding.s ny)
was pr epar B OPog) £RS)4-Bu¢rspheayhimddyhihtlzole dreadopllivatidiiP)mpiaperdingitne, D74

(92ny) andprbeefidre kinilar 1© tHab@Rybd Lr BRI 4. t hi azol e- 4- carboxylic acid (190ng)
le 4. 25 Ma
accor dyng mss%ﬁeo%ﬂf(ﬁﬂﬂté )”quﬂ? 43@@’22%24%@31%9@% iR 4dxanpl e Ss

spectrum (AP Fou 449 requires 448. Exanple
134: (RS)-1-[2-(4-Fl uoro-benzof uran-

yl met hyl ) - Brasenle 4341 RSy m1214-{?13;0(041)emzafar@-z-ylmethyl)-pnpendnn-l—yl] -1-[5-(4-fluoro-
phenyl) - 2- pienph2-imbthplzthiazdl-4/y1]-miethiaerone The titl e conpound (60rrg) was

pr epar ed fmrﬁue E’&hﬁ)&n& GOk AP fe PRETRbH (F)-244 BB B fur-RIPAMEH I PSiperidRis, D76

sccordihg 1070 Al L fﬁ%%mzeescr!»%g@w%;i@@,ﬁ A 220
€ nh W

spect rum (R{P‘T 5H22F2N202S requi res 452.
Mass spectrum (API LC/MS) Found 453 (MH"). CysH,,F,N,0;S requires 452.

Example 135: (RS)- 1-[2-(4-Fluoro-benzofuran-2-ylmethyl)-piperidin-1-yl)-1-[4-(4-fluoro-
35  phenyl)-1-methyl-1H- pyrazol-3 -yl]-methanone
The title compound (45mg) was prepared from (RS)-2-(4-fluoro-benzofuran-2-ylmethyl)-piperidine,
D76 (157mg) and 4-(4-fluoro-phenyl)-1-methyl-1H- pyrazole-3-carboxylic acid (160mg) according
to a procedure similar to that described for Example 4.
Meass spectrum (API LC/MS): Found 436 (MH"). C,5Ha3F,N;0, requires 435.
40
Example 136: (RS)- 1-[2-(4,6-Dichloro-benzofuran-2-ylmethyl)-4-methyl-piperazin-1-yl]-1-
[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl}-methanone
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Exanpl e 135:

(RS)-1-[2-(4-Fluoro-benzofuran-2-yl net hyl )-piperidin-1-yl]-1-[4-(4-fl uoro-
35 phenylwob3nexshyl - 1H pyrazol -3 -yl ]-nmethanone The titl| @Ce@mpppomed ( 45ng)
was prepared from (RS)-2-(4-fluoro-benzofuran-2-yl nethyl)-piperidine, Dr6
(157ng) and 4-(4-fluoro-phenyl)-1-nmethyl-1H pyrazol e-3-carboxylic acid
(160ngy) according to a procedure simlar to that described for Exanple 4.

Mass spect-rimal AFhpdnfd NBime) WA REptefrddbitd-nude pidnsii-3 MR A1 f0 A eaudlgp- 40

Exanmpl e 13
rige GAtmedsrd 36t hdhippbsre iy sy DA- ek pirepripr P23 2030e) -
E?S% 41f I[ 3mmoqsﬂ@ﬁ§anylagoﬁ@tdv9qnb@dfp@§mmyl TyﬂnZt hanonep - g%lube\?\o 03/ 002%1;]1 .

PCT/ EP02/ OM&43Spectiiif (Eiettrapap IPMMS)IF qukid 518 JMWe)s CpHePaLB 058 eaquires 517.
5-(4-flsuor o- phenyl ) - 2-met hyl -t hi azol e- 4-carbonyl chloride (241ng) and

2 broc eﬁhf@aﬁ{pﬁ? P8 LR sl obere ek i P aed B HE ™
(EI ect r os flusyo-plend)2-nethyithigzpbi-(yimpethapene 235C12FN302S requires 517. 5
npl e 13The title compound was prepared from (RS)- 1-[2-(4,6-dichloro-benzofuran-2-ylmethyl)-4-

§|R§3)r$ onn e ﬂhqWﬁ*‘“‘%h&‘y”Lm&‘“”h%‘ﬁ?“?%iﬁ‘?ft?a"é’“‘é?3%‘52'?%2;
" ‘isg e i s "

pr epar furan-2 lﬂ)ﬂ

met hyl - p. &v@z&twn|by>f¥ﬁh ( ere%ﬂﬁ%f 2Pk @pRyeytrite. %tf*ﬁy!g Otlh/?é ?m%’eg}‘r 3%dtet han
one, E136 waamgjtainig hips tiffsooeatcadd)sifiorded thettitle térapoudéus) abthd TFdsalkxanpl e
85. Puri fiMadksispiirtn (HRktoshEY REMDSFbundBEAMIT). X5 X0,ATRIFNO IS kquire€ S ai Ni ng

0. 1%tr|fluoroacet|c aci d- water contal ning 0.1 %trifluoroacetic acid)

fford tlt TFA t

(Bl oct Fosgrapac i STE i mdimieyrefalp el v s FRt b gs. 15
Exanpl e 13gethyl-thlazol-4-yl]-methanone

(RS)-1-(2- B@mﬂ@tmmn&mﬂng)e&dapfep@wﬂr@h (RB)r2-Benydfyrad-2fyhnefidi-pyrwotidioe PRENY| ) - 2-
met hyl - t hi @zQle)4ad/s- %r R2-HRE; tha&cﬁe-@-@if%&ﬂgac(dd@mg) HQ5aRE DAY ed from

(RS)- 2- benzo uran r oI| li,ne D81 (1 4ny) and
5-(4-f] uor®® arti WECS ré

I azo -4 carhboxylic acid (147 (i accordi ng
to a 4% oddens FEEC (E]&F“‘tsbra?t’ %9@4%&%“?6%(%9 éﬂ 2@2§1‘eq‘2’€f'srlég s spectrum
(El ect rospray LC/ M5S): Found 421( M) . CZ4H21FN2028 requi res 420. Exanple
139: Example 139: (RS)- 1- (Z-Benzoﬁlran-z-yhnethyl -pyrrolidin-1-yl)-1-[4-(4-fluoro-phenyl)-1-

(RS)-1-(2-pg f‘?gff’?&@% pyrrolldln 1- yI) 1-[4-(4-fl uoro-phenyl)-1-
91§g

met hyl - | H pyr %QE%%@T% %@Qﬁr{ %TW’& leepar ed

from (RS) - AT
4- ( 4- 135uor@14mm ayd 4-aflypsa-phehyD Hmethylr W@z@e éﬁ?rbqu qoid (4&hmg) poearding jo
accor di ng préedure fifmflactd thasdesdribed farExampleldat descri bed for Exanple 4. Mass

spect rum (ﬁss%egceaﬂr@ec&&ﬁwicm%eQé4 (M) €, 1264102 R dosqui res 403,
Exanpl e 140: Benzo[ b

t hi ophen- 2- ylneth |per|d|n (4-fluo
phenyl ) - 2-Fenp¢ ‘%/on Kg@oll (% Bow l%‘h&‘ﬁﬂﬁé}"‘?’ﬁQ‘Yf‘PtPF'éd'(E‘olr'rﬂb&ﬂ%("(‘ﬂ%‘) was
pr epar¥d fphanylZ—ZbWhyiEthiazﬁf%phmnthangdenet hyl - pi peri dine D83(133ng) and
5- (4- f 1 uorgrRae Bthpourd @B BYas blpaAditdn vebBRNXYpHe6-23Ghdthy(-pig&tvgne accor di ng
to a pr Ocﬁ%%'f?gmii md|56(r4—ﬂtugro-tpﬂélgll) @%ﬁe(ﬂ'i}’l l&ﬁ&oﬁegt a@é@ﬁ? Ia@id 6136mg) according to a
procedure similar to that described for Example 4.
Mass spectrum (Electrospray LC/MS): Found 451 (M. CpsHp3FN, 08, requires 450.

35
Example 141: (RS)- 1-(2-Benzo[b]thiophen-2-ylmethyl-piperidin-1-yl)-1-[4-(4-fluoro-
phenyl)-1-methyl-1H-pyrazol-3-ylj-methanone
The title compound (6mg) was prepared from 2-benzo[b]thiophen-2-ylmethyl-piperidine
D83(133mg) and 4-(4-flucro-phenyl)-1-methyl-1H- pyrazole-3-carboxylic acid (140mg) according
40  to a procedure similar to that described for Example 4.
Mass spectrum (Electrospray LC/MS): Found 434 (MH"). C,sH,4FN;0S requires 433.

Example 142: (RS)- 1-(2-Benzo[b]thiophen-2-ylmethyl-piperidin-1-yl)-1-quinolin-8-yl-
methanone
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Mass spectrum (El ectrospray LG/ M5): Found 451 (MH). C25H23FN20OS2 requires
450. 35 Exanple 141:

(RS) - 1- (2wBaamadsh] t hi ophen- 2-yl met hyl - pi peri di n-1-yl) - 1- [ 2C{4PDH2/0m0D-
phenyl)-1-nmet hyl -1 H pyrazol -3 yl]-nmethanone The title conpound (6ng) was
prepared from 2-benzo[ b] t hi ophen-2-yl net hyl - pi peri dine D83(133ng) and

4- (4f | uor o- phenyl ) - 1-nmet hyl - 1H pyrazol e- 3-carboxylic acid (140ng)
according.,40.to0 a e_si 1l nple 4. Mass
spect rum té%etcpglgo‘ﬁldggrﬁ%%é rep%dﬂgl%.geﬁz gﬁ%&%ﬁ%g%%e requires 433.
Exanmpl e 1 3(133mg) and 8-quinoline carboxyhc acid (109mg) according to a procedure similar t

(RS) - 1- ( 2 d&3erited[fda[BxmnplpHen- 2- yl net hyl - pi peri di n-1-yl)-1-qui nolin-8-yl -

met hanone np82pWauEReRSEhy PEMEPGhOIEOQMH T NjOSaequies33end (4ng) was
pr epar gd from 2-benzo[ b] t h| ophen- 2-yl net hyl - pi peridine D83(133ng) and

hat " des Exmhl b RBY LGb bR e sRpbofiteurul PLESFAF it
387 (M -' yD-n@aHepN2CS requires 386 5 Exanple 143:
(RS)-1- (2Tﬁ@ﬁt¥éﬁoﬂxrpaﬂﬂ29&ﬁg)ﬁﬁahﬁhpawdmﬁi @B P2-12-WnyofirafmekylpiperiBinpiny | - t hi azo

I([lel) Y % 2@2%? éﬁi‘ﬁdb ﬂﬁ]e'ﬂﬁf ﬁl%?lgg—%@%})ﬁe Eiﬁéndé’?ﬁz%?&é&&gg fo'aQRBcedure

5- pheA - smmias %"e "4- car bonyl chI or| de (122ny) according to a
pr ocedur eMaiﬂpsqtmﬂ Blectrespran BEM D Faundyiy) MHD). OyHaN, OshieauiesfhO( El ect r ospr ay
LG MS): Found 417 (MVHL). CsH24N2CQZS requires 416. Exanple

144: 1- [ ( Skxamp ﬁ1§4 ER é) 0(E%: -Bith SN Z0beib Sl ATdz012- mﬁm?bwammn@nuﬂ[srw yl]-1-

[5-(4- flI 0- eqz& F %}Rﬁ%aﬂ-yﬂ%&tﬂ%&% nmet hanone 15 The title
conmpound %@i‘
5, gp dilf| ugﬁ u QOS‘PO‘P‘IFS &3P”aﬂPfPBa?dﬂoWestqi?ﬂ“?rﬁzﬂ{g%kB’(‘fﬂhﬂlﬁzzdfhgeﬁ‘%’}?( 153ny)
and 5- (4- bénzointdaableDATY153mb)eid 6:X4 fredrdrphenyii2 dy dlowyrethyhhinaslgtHcarberstigacid 205ny)
accor di ng(ﬁ(ﬁm@)&&&ﬁﬁ@'tﬁ@r&eﬂﬁr&ﬁﬁﬂix@oﬂaﬁt&&ﬁx@ﬁn Exanpl e 4. Mass spectrum

(El ectr 03%@&%&&%%&&&5&5&%%%{@473% CIERD § RYules #B. 472, 20

Exanmple 1
(RS)-1-(2-Benzof uran-2-yl net hyl -pi peridin-1-yl)-1-

[ 1, 2, 2D ox Zaaple145-RE) 1r{ArBepsofurpp-2yhmeshd-pipesidin-1-y)- -% -gtgﬂdy(é?mg) was
prepar ed fr,hdlokddtyzoRs-§D-pharyllahethanonéd net hyl ) pi peridine, D3 (108ny) and
2- (13- met hyths iy c%mfamfaitﬁblﬁgé Qas &@éﬁhﬂé&@@ 5 (AGdnsofid ANy AssaEEs, T3 to a

d h
Pove - FoREDsa> mﬂ&hﬁ&%ﬁ% RS B S PP EEMHPI R REMRPEETTY,
146b: (R srfmfltztocw Rfot-0- 1H benzoi mi dazol - 2- yl net hyI)

pi per i2di nMasg/dp]aetﬂm{(Ele(:mospﬂambﬂ@JFm@uyd‘}OZﬂ/ﬁﬁl Ry, gagtes 4ly| | - net hanone and
(S)-1-[2-(4, 6- D|f|uoro 1H benzoi m dazol - Z

%’LE;Q?" ) E?(]laflﬁe Qallﬂ ﬂc 0 é%{!%lbg fi- = 4%‘ﬂi*i‘ﬁ:9¥d iH %emtlﬁ'imizol@@lmethyl)-
32) ( RS) | _p%/ %‘ygjqfﬁg om_pheny yll':fﬁla% AF yl}-methanone and (S)-1-[2-(4,6-
benzoi ni dé?zﬁ*ﬁm - h@tzhl}m#ﬂpl-%r@hﬂ@?w mp?l“}mﬂd[lh (& ypsp-pheyBrigmethylnet hy -t
hi azol304- yhihzolideyijrabthagoneaiintiames op Exanpld 32)R G- 1E2-(oeDiflnorbd He onpounds
(st er eoCh@ulsinida Rty RisotlyBOREbridSI-P1-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-
methanone, E32 was separated to give the title compounds (stereochemistry not assigned) using
the following procedures:
Analytical separation: 10uL of diluted sample (compound in methanol) was separated on a

35  4.6x250mm,10 micron, analytical ChiralCel OD column. A Berger Analytical SFC (Super
Critical Fluid) instrument was used with system parameters as follows: mobile phase= 90% CO2:
10% organic modifier, organic modifier = 90%methanol:10% chloroform v/v, 3000psi,
2mL/min, 40C 2=254 nm
The enantiomers eluted at 6.4 min. and 8.1 min.

40  Preparative separation: Scale-up was preformed on a Prochrom Super C.20 instrument. The
instrument parameters were as follows : 40C, 21 MPa, 40g/min CO2+ 4.5m}/min organic
modifier (as above), A=300nm, ChiralCel OD 20x250mm, 10 micron column. 30 mg of
racemate was introduced per cycle. Sample concentration= 875mg/13ml solvent (sample solvent
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the foll ow ng procedures: Analytical separation: | QuL of diluted sanple
(compound in nethanol) was separated on a 35 4.6x250mm 10 m cron,

anal yt i cawo@hioozsbCel OD col utm. A Berger Anal ytical SFC ( 8aparo2/@ont i cal
Fluid) instrunent was used with system paraneters as foll ows: nobile phase=
90% C02: 10% organic nodifier, organic nodifier = 90%ret hanol : 10%
chloroformv/v, 3000psi, 2nL/mn, 40C ~. =254 nm The enantioners el uted at

6.4 mn. and 1chi'ar<rgo%an ull! SORLAD! ¥EcRARAIAL I~ Phlh s rnt8Raflalor med on

a Prochrom uper ararret ers were
fol l ows : ehtrd at39-2\gng 13 &Gﬂﬂmﬁ\“t@?meﬂm%?ﬂ?%ahpe@“ﬁ’&ﬂpé nodi fi er (as above),
;, =300nm Chiral Cel OD 20x250mMm 10 m cron colum. 30 ng of racenmate was

i nt r oduceg jp hdepstsddathat S FRé s@nt(ilwaﬁmt&)@ér!; gnconaﬂrﬁﬁaﬁslo? PhrtisiraBdprefesadpl €

sol vent5 %goaépfigg 19e(&%§x?e EP02/ 07009 5mL chl orof orm and 8nL

met hanadl ) run rre)— 17mi nutes. The enantioners eluted at
10.2 and 13.6 mn. Elution tinmes neasured at peak maxinma. It is understood
t hat the Hetaaribatiomod Qrexin-1Reeepter Ahtageodstiotizity ons of particul ar and
preferred 5 groups described herein above. Determ nation of Orexin-1

Recept or Ant ag e%}exﬁPL}e\ééptt a;[tlagongsli §8ffvlr?ﬁ/9;f @9&:85095ds%@?&&9ﬁ'(}2§va§&&éﬁﬁhﬁb{ of

the ¢ ounds of for in accordance wth t
foll o lf&cﬁgﬁdﬁféml tﬁ@i‘ﬂ ‘&ge’@?BE‘F‘?‘ﬁ‘éﬁ?“g “Met hod CHO DG4 cel | s

expreSS| ng t he human orexin-1 receptor were grown in cell medium (NMVEM
medi um W tRxp&diental Metliod) containing 2 mM L-d utam ne, 0.4 ng/nL (418

gulbggatB %Lf rom é&o@cﬁ@eﬁﬂx RBGh Jtﬂe/ada%torexﬁ}agfe:céﬁ&rea&& j wh i@l fnedighum f rom
bl ack cl e él\&.g/g{ntecg’ Tum V{lwz}?ls sglsgfontau%m%gmge Cﬁutam dx\x’f gius' é?l}i})?late ?rorn,t ed
with 16 g/HBEP BRL ard &P/thay@iwatﬁé fsﬁmfcamm Cg@e&éﬁ« pibs eells Wrgsysgeded

i ncubat ed ab2(s009i cghis/100t pl3EL inte 9&HelCHack digpo bottinsstevde platos ﬁfqalcbﬁtaradndlhaﬂll st ocks

13 B(VWat er : BMaPré-toated wﬁCﬁﬂpyﬁélLkﬁ%o(ytlgl@sﬁg fr@falrsc;l@lid;pf1 alllife@iébdé(ﬁﬂutbsfﬁﬁg tf) produce
0 Maxi ¢ t ed using X ha og unit ilutions

(Bi omek 2 Bgzﬁ%’%}}ﬁﬁ t%ﬁ lﬁg/d(%@ buf f er con]kgsg) (nq %@F (10 mv

HEPES with 14 < Ry ét°°‘§ 8 W 11 1.2 mM

MyC12 28nd concsniatiop rm@emduwmaxmﬂtra@mﬁekwge isimatedusing | brchal{dognmitiv

st ocks i n dDMiEDs (Rio0iE 2008nBegman)dh Tylo@SObuffel coasiifdyeolsaedd (10 mad HERES f

corrpoutrld3%ﬁqe4§mMNa@hld?ﬁM gﬁ{ao@eOisinMK@qqry@w (Ea%?fZPPQ%ﬁ)I 1Gné D s8&% er m ned

agai ns r usin o}

Tyrode's t?u(be nemdﬂé%z? gl rﬁom% aredés g;)@ln%d Stg&s gl %Ign 6&/‘3 ntag&ésé say 50

| “of cel | Yritvalies é@ﬁ?%ﬁc?ﬂ%jo‘b? SPRpRE f esded torfah ioig S0y5 pfl%gs&mst respe&ss jwere

Fl uor @$§c ereterntindrbagainstr3.sy hwman erdded l(sqmddx half Ibg g dijutions indotedelebuffer o gi ve

final comgﬁﬁhrngub%mgbaadﬁomy{b@md 4 M respectively. The 96 well plates

wer e incubat ed d,afe % dﬁa&af’?o ﬁ‘ltof Beifnd dfi'uxé f?n%n gljaﬁenleaﬁlgé Elga)%ﬁti F'lrubﬁﬂg\g |

ntainin 1T,
O B red i opicy s S s, TR e OB 1 by
The vol umsorsenipiippeet 2.nM 3nd 4¢@b fesprotiyelyig Ehel9psw pla&\eﬁ\afg@ Hicuhateg) ﬁortﬁerrfmer (25
1) wasgd at37C in 5% CO2. The loading solution containing dye was then aspirated and cells were
washed with 4x150 pl Tyrode's buffer containing probenecid and 0.1% gelatin (Denley Cell
Wash). The volume of buffer left in each well was 125 ul. Antagonist or buffer (25 ul) was’
added (Quadra) the cell plates gently shaken and incubated at 37C in 5% CO, for 30 minutes.
Cell plates were then transferred to the Fluorescent Imaging Plate Reader (FLIPR, Molecular
35  Devices) instrument. Prior to drug addition a single image of the cell plate was taken (signal test),
to evaluate dye loading consistency. The run protocol used 60 images taken at 1 second intervals
followed by a further 24 images at 5 second intervals. Agonists were added (by the FLIPR) after
20 seconds (during continuous reading). From each well, peak fluorescence was determined over
the whole assay period and the mean of readings 1-19 inclusive was subtracted from this figure.
40  The peak increase in fluorescence was plotted against compound concentration and iteratively
curve fitted using a four parameter logistic fit (as described by Bowen and Jerman, TiPS, 1995,
16, 413-417) to generate a concentration effect value. Antagonist Kb values were calculated
using the equation:
Kb=IC50/(1+([3/EC50])
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added (Quadra) the cell plates gently shaken and incubated at 37C in 5% CO2
for 30 mnutes. Cell plates were then transferred to the Fl uorescent

| magi ng Pwetos/oRsader (FLI PR, Ml ecul ar 35 Devi ces) i nstrumemEPOR0700¢ t O
drug addition a single inmage of the cell plate was taken (signal test), to
eval uate dye | oadi ng consistency. The run protocol used 60 inmages taken at
1 second intervals followed by a further 24 imges at 5 second intervals.

Agoni sts were aggedEChywhdige }EdtérBﬂf 1tfdag brexBOA 866N i ShelabsRP (i AN tbrAdPUS
readi ng) . ahi R0 9?’ﬂ’f&@44'“ﬂgfa§r eaduor escence was determ ned over the whole

TR AR i N ST R

conmpound dhﬂrimemmhlnﬁtbweamd re¢eptont i vely curve fitted using a four par anet er
| ogi stisc fit (as described by Bowen and, Jer man, TiPS, 1995, 16, 413-417)

cal cul at ec 7&%&%@?&{%‘@%‘%3&%&;@% i o R P

PCT/ EP02/ & RSP HRE™ of human orexi n-A deternined in
the assay (in nMterns) and I1C50 is expressed in nolar terns. Conpounds of
Exanpl es tExpti@fedalMettiodg t 0 this nethod had pKb values >7.0 to 9.4 at the

human gl oned oregxeh! @;d44rc%ﬁf%%smg5m§ fﬂﬁnaﬂro%xﬂz FockRGAREOEro AR RS0 meaﬁlmact Pvity

of the co ds.of f ed Ln cC

ol | owi ng CEAEREAEm Y it et %22@%%&%@}‘5%@?% A e PRl b

expr essi n@IBRE BRirai Keheahingetivaledfstabralierin fem fibco B e The relltmsrs Seec}erérvr

medi um wi tah2(F00l ceBs/ B (laYelldn Déxwall higcllcleavbbtiodl sterilaplaes fromLCoptgy willicl34d8

Sul phat e fyegiBre-SdasddviaRio @idelldfolialysind &6k SYahed fiRladdedpthibs waeuUm f rom

G bco BRL....lhs c?\Hxﬁ Ver £Ss at 20 000 cells/100 I/well into 96-well
blacklclealtlrc ¥ %h f7 l? s fromCostar V\,hlc@ggc be re coat ed
with 10 gg/vvell %S‘P‘Sfid’feﬁel’_relwﬂaaﬁg ¥ stopks tesater PMSQd %ﬂ‘?ﬁ@% Bere 15

i ncubat ed cowentrdtigh requireSPEreducSIY OB IMAFosporse s Weone eeinmtadyaing 4 1xakalflogmnis t ocks
in wat er : N6 Bibmek BEIHOBYRinAE)Sn (i lade's BERE ontaidhd robaenedd{10edM HEPBESoduce
53:%OWHXI gg% rﬁg@fms&l Y& _F,ﬂrﬁt)éen?-g e&lﬁggé pg M adi2h b N1 91dé dud 2Bhdvt | ONS
{epoach,” obmeik Rid. AR esuiid S 16 g frobish ?‘Mz% 55
MyC12 and IQS%rﬁmez@hﬁﬁweﬁeepluof compouns! neoded WgpHbis $Qs GEthe agonishissRoBse Bere) vl
stocks in dabﬁ@x(mm%t10mtl\agmmxedmxm-ﬁﬁﬁmgalbuwx)g gt dibmiossrit Tabderbudier
conmpound neaERRst10% MAKDIahd pdYemeéigt he agoni st response) were determ ned
agalnst 10.0 n

Tyrode' s huffer H a%?% S lf ec%u%éo%lge%éﬁgﬁﬁgggs Eﬁ%ﬁé& 9ﬂ§? assay 50
ot @81 (e Eprioes b to FFBah Q"sﬁ@aﬁ by mgl exas

Fl uor escersoecetizationseichs eMmMMdeFe@tW@a'ﬂh%? -Wedhpletey were insukefed ier| 60 mip gi ve
final conecEinhad 008 THe 12admgtMutisiteodtaipidg dye spctibn ¥piryted dideclBorerelvhshpd at es

ver te i ncubgagadiden 1@90(1@'3 Buffétcoéz&ng proﬁe{%s}@%nd s geraagr%&@ @Jeg 'waerg) T
containin
Tyr ode' s %UE‘%S P}A@‘gﬁ?ggﬂf‘ beaﬁ é#@ gncii gﬁnl% aﬁﬂﬁ%ﬁl ho:h |d & ég V\as h) .
The 30 thecell plates gently shaken and incubated at 37C in 5% CO, Tor 30 min. Cell plates were then
transferred to the Fluorescent Imaging Plate Reader (FLIPR, Molecular Devices) instrument.
Prior to drug addition a single image of the cell plate was taken (signal test), to evaluate dye

loading consistency. The run protocol used 60 images taken at 1 second intervals followed by a
further 24 images at 5 second intervals. Agonists were added (by the FLIPR) after 20 sec (during
35 continuous reading). From each well, peak fluorescence was determined over the whole assay
period and the mean of readings 1-19 inclusive was subtracted from this figure. The peak
increase in fluorescence was plotted against compound concentration and iteratively curve fitted
using a four parameter logistic fit (as described by Bowen and Jerman, TiPS, 1995, 16, 413-417)
to generate a concentration effect value. Antagonist Kb values were calculated using the
40  equation:
Kb=IC50/(1+([3/EC50])
where EC50 was the potency of human orexin-A determined in the assay (in nM terms)
and IC50 is expressed in molar terms.
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vol ume of buffer left in each well was 125 |. Antagonist or buffer (25 1)
was added (Quadra) 30 the cell plates gently shaken and incubated at 37C in
5% CO2 f owo3B/omsnt Cel |l plates were then transferred to tPrhe/HPOuGIESCeNnt

| magi ng Pl ate Reader (FLIPR, Mol ecul ar Devices) instrunent. Prior to drug
addition a single imge of the cell plate was taken (signal test), to

eval uate dye | oading consistency. The run protocol used 60 inages taken at

1 second intervals followed by a further 24.i ConG 4 ngaryal s.
Agoni st s \)@“&’%’Eﬂf@éE{‘Wi‘fSﬁ’éﬁﬁﬁcﬂfﬁm {Ott@? 5 og&elc u‘Fa?'Ir?aﬁgggc o%t huous

readi ng) . the lomasaidnedweriekin-2geesRtof.| uor escence was det ermi ned over the whol e
assay period and the nean of readings 1-19 inclusive was subtracted from

this 10Ul aflRaREAE widhGhi ?@s@ri%t{bnfahdﬂ'aﬁiﬁﬁ G8R0 PaitRly B Bl ach ngRKtiority
compound conc ration and Iterativ I e par anet er
| ogi st i’ f‘Pfes?eé’é"g"é‘%é%SB%’&m p S\A?é‘n%g%‘dg"ﬁ‘é\rﬁ?‘%h E"Slbl(2 eﬂ%gyg%a@o%& 5;411333?417)

t 0 gener atdirected torpaits iiatusg oA W%Ofm.deﬁggﬁ‘bl&ﬁ?‘%t Rpmanfakiiae %‘Pé’

cal cul at edyrétict) Gorhusitiéh, peepdsst drosse clors ahdBBY {nthude, by meg of xamplered WHSY! was t he
pot ency Oflhﬁ&%ﬂt}{aerMgAelgﬁgﬁrm ned in the assay (in nMterns) and |C50
is expressed 1n nolar terns. -65 WO 03/002561 PCT/ EP02/ 07009 Conpounds of
Exanpl es tested according to this nethod had pKb values in the range 6.5 -
8.4 at the hunman cloned orexin-2 receptor. The application of which this
description and clainms fornms part nay be used as a basis for priority 5 in
respect of any subsequent application. The clains of such subsequent
application may be directed to any feature or conbination of features
descri bed herein. They nay take the formof product, conposition, process,
or use clainms and may include, by way of exanple and without I|imtation
the followng clainms: -66 WO 03/002561 PCT/ EPO2/ 07009 CLAIM5S 1. A conpound
of formula (1): 5 Het NY QAr2 wherein 10 X represents a bond, oxygen,
NR3 or a group (CH2)o, wherein n represents 1, 2 or 3; Y represents CHZ,
CO CH(OH), or CHZCH(OH); Het is an optionally substituted bicyclic

het eroaryl group containing up to 4 heteroatons selected fromN, 0 and S;
A? represents an optionally substituted phenyl or a 5- or 6-nenbered

het erocyclyl group 15 containing up to 3 heteroatons selected fromN, O
and S, wherein the phenyl or heterocyclyl group is substituted by R and
further optional substituents; or Ar2represents an optionally substituted
bi cyclic aromatic or bicyclic heteroaromatic group containing up to 3

het er oat ons
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selected fromN, 0 and S; R represents hydrogen, optionally
substituted(C,, )al koxy, halo, cyano, optionally 20

substi t utwo(®eByal kyl , optionally substituted phenyl, or pan/Eppr/otenal |y
substituted 5- or 6- nenbered heterocyclyl group containing up to 4

het erocatons selected fromN, 0 and S; R3 represents hydrogen or an
optionally substituent (C,.,)al kyl other than when Het is indolyl where R3
represents hydrogen or (Cl-4) al kyl; or a pharnaceutically acceptable salt
t her eof . th the proviso that; when Xis NH, Y is CHZ and Het is

i ndol yI, %ﬁgﬂﬁg not 3, 5- bls(trlfluoronethyl)phenyl or the compound is not
(2R)-1- (3, 5-di chl orobenzoyl ) -2-[ (1H i ndol - 3- yl)nethyl]piperazine; (2R) - 2-[
1H i ndol - 3-yl ) iet hylA]cotnpp@rdmé fféromla(B: t ri f | uor onet hyl ) benzoyl ] pi per azi ne;

30 1-bgnzolyl-2-[ 1Hindol-3-yl)nethyl]piperazine. 2. A conmpound according
to claim1l wherein Xis CH2. 3. A conpound according to claim1 or 2
wherein Are represents optionally supstituted 35 phenyl, pyridinyl,

t hi azol yl, pyrazolyl, pyridazinyl, thenyl, naphthyl, trlazonI i soxazol yl
qU|noI|nyI or |squ|noI|nyI 4. cqﬁggynd accordlng to any one of clains
1 to 3 wherein R represents optio Rt it ut ed phenyl, pyridinyl,
pyrazolyl pyrimdinyl or oxadiazolyljgroup. -67 WO 03/002561 PCT/ EP02/ 07009
5. A conpound according to any one zalns 1to 4 wherein Are is
optionally substituted by C14)al¢§l ydroxy(C14)aIkyI, RRDN,

(C ,,,)al koxy, RaRON(CH2)n, (C, _4)acy|, and (C,_ )alkylamdo. 5 6. A
conpound accor ghfgint 0 any one of claims 1 to 5 wherein Het is

ben2| dazol yl f rding to
any oRb of o alsFEHEaf: %@%&ygﬁﬁ NEBEEBRE 0t gyt RGHRCL 3E ST T 0ot
formula (1) asYdBIPHRYC }%ﬁ es 1 to 146, or a

phar maceut i cal Hyt inscepioealy eubsfah'pd blﬁ}'Céﬂl}et%WéylmPé@ﬁmn@ upro fHhsierpalomst i cal
conposi t i gdlected Mol M i0hdd; conpound of formula (1) as defined in any one of

claims 1 to 8, fs&& s%@ﬁﬂ%@#ﬁl’y%@ﬂshﬁﬁteﬁ%ﬁé@l @lbiﬁ &aldelﬁba%a 88ErocyRRgBup

phar eutlcal a atin r

preve g ?3?)&\’6&5‘? goélf‘scfg ‘(é:t %%?ér gﬁ“%ﬁt‘%%%? ep nyi Oreh }emc’q:lqr exin
recept or ET@“IP ’éGiEFPSFIB’éFd WhR cFad Esther opsieral sHpsHitFNSS é?ﬁh@eplfﬁe‘és %‘\ﬁ?f‘%’tﬂyl n need

t her eof asubstithié bicyalie asommtin br Wéyclic baerpoomaicgirodpaomaining (up)o Abetgdediomed i n any
one of cl gedkoPNSD aIS;2 20 pharmaceutically acceptable salt thereof. 11.

A met hod of trﬁ;i hggenpsrhgg;og Qétlolﬁgl SRR c° Atk %gg y%ﬁ fi&haflf

ant agoni st _of ire I'ses
adm% gt epybaigy r;a% ‘é‘?f’t"“?]g "tdt?é?‘?éfifor AhoPHep He nﬁ of a

conpound sembatdhptdreeynlyl 2Ryp @n[agnﬁg—lmts(’rﬁlﬁtﬁlfoh@m evteattshyromNn@eyd §:- 2- (1H 25
i ndol - 3-yl met hplppegears &Fdodgen or an optionally substituent (C, ,)alkyl other than when Het is
(2R) - 1- ( 3;mp8i &f;@rQROJ% st ax% én(ch'(tM 1z 3-yl) met hyl ] pi per azi ne,

(2R)-2-[1H1 ndol %an cglﬁlchl){ygcceptibﬁasrrﬁ ereo%/ 5-trifluoronethyl)benzoyl] pi pera
zi ne; or
25

with the proviso that;

when X is NH, Y is CH, and Het is indolyl, Ar” is not 3,5-bis(trifluoromethyl)phenyl;
or the compound is not
(2R)-1-(3,5-dichlorobenzoyl)-2-[(1H-indol-3-yl)methyl]piperazine;
(2R)-2-[1H-indol-3-yl)methyl]-1-[3-methoxy-5-trifluoromethyl)benzoyl]piperazine;

30 1-benzolyl-2-[ 1H-indol-3-yDmethyl]piperazine.
2. A compound according to claim 1 wherein X is CH,.
3. A compound according to claim 1 or 2 wherein Ar’ represents optionally substituted

35  phenyl, pyridinyl, thiazolyl, pyrazolyl, pyridazinyl, thienyl, naphthyl, triazolyl isoxazolyl,
quinolinyl, or isoquinolinyl.

4. A compound according to any one of claims 1 to 3 wherein R' represents optionally
substituted phenyl, pyridinyl, pyrazolyl pyrimidiny! or oxadiazolyl group.
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10

15

20

25

30

35

40

WO 03/002561 PCT/EP02/07009

5. A compound according to any one of claims 1 to 4 wherein Ar” is optionally substituted
by Cr4)alkyl, hydroxy(Crs)alkyl, R'R'N, (C, )alkoxy, RR'N(CH,)n, (C, )acyl, and (C,,
palkylamido.

6. A compound according to any one of claims 1 to 5 wherein Het is benzimidazolyl,
benzofuranyl or benzoxazolyl.

7. A compound according to any one of claims 1 to 6 whefein Y represents CH,.

8. A compound of formula (I) as defined in any one of Examples 1 to 146, or a
pharmaceutically acceptable salt of any one thereof.

9. A pharmaceutical composition comprising a compound of formula (I) as defined in any
one of claims 1 to 8, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier.

10. A method of treating or preventing diseases or disorders where an antagonist of a human
orexin receptor is required, which comprises administering to a subject in need thereof an
effective amount of a compound of formula (I) as defined in any one of claims 1 to 8, ora
pharmaceutically acceptable salt thereof.

11. A method of treating or preventing diseases or disorders where an antagonist of a human
orexin receptor is required, which comprises administering to a subject in need thereof an
effective amount of a compound selected from (2R)-1-[3,5-bis(trifluoromethyl)benzoyl]-2-(1H-
indol-3-ylmethyl)piperazine, (2R)-1-(3,5-dichlorobenzoyl)-2-[(1H-indol-3-yDmethyl]piperazine,
(2R)-2-[1H-indol-3-yl)methyl]-1-[3-methoxy-5-trifluoromethyl)benzoyl]piperazine; or "
1-benzolyl-2-[1H-indol-3-yD)methyl]piperazine.
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