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PCT/ EP2004/ 004245 The present invention provides, in
wa@2dounsts4@spect, a conpound of formula (1) or BCT/EP2004/004245

pharmaceutically acceptable salt thereof: 4 O R- N4

N(R)nl --~(R>mP NR3 5 (lI) wherein: Rl

represents aryl, heteroaryl, -aryl-X-C3_7 cycloal kyl,
Thé prasepEnyantixn govidesy vl afiBkaapect, acpmpoagefformula (1) or a
pharmdcedidagy aessptable salethyleo- het er ocycl yl ,

-heteroaryl - X-heteroaryl, -heteroaryl-X- aryl or

- het eroaryl - X—heterocyclyl' 10 whegein said aryl,

het eroaryl and heterocycl ghoupgyof R may be

optional ly substitute@ more (eg. 1, 2 or 3)

substituents which may be sanme K&%erent and
which are sel ected from(®h gr oup /con stlng of
hal ogen, hydroxy, cyano, nitro, o al oCl1_6 al kyl,

pol yhal oC1_6 al kyl, hal oC1_6 al koxy H@I yhal oC1_6

al koxy, Cl1_6 alkyl, C1_6 alkoxy, ClL.6rilkylthio, Cl.6

al koxyCl_6 al kyl, C3 7 cycl oal k)(|5 Cl 6 al koxy, -COCl.6

al kyl, 15 COC1 6 al kyl - hal ogen,’/- COC1. 6 al kyl - cyano,
woered:al koxycar bonyl, Cl1.6 al kylsul fonyl, Cl.6

Rakdprbsatd amy |hete@3a_rﬁ Ak H-su éyubﬁll@KYhet&baﬁ/l-X-Csy cycloalkyl, -aryl-
Xa%rilyla?ﬁ éﬂ%t%g Q B(Y%]t_erggyﬁ% llngﬁé o%‘#/lf)@ é‘l@rsu ,f-h@teroaryl-x-
agy §f srﬂﬁt?@ﬁs)’l' "B ergg; 0 Xy, aryl sul fonag do,
wael_;dlrn:sautbammed@parakmd hetenocycly gmsmﬁm be optionally substituted
2NR1 g: NP 6ERLSstitueri® RhlzhThiREdihe- é&Rie’B&m(F)ér&wtOénd
AR A G O LA ot o
haleEes Blkyle PRI¥NalpGre; alkyk haé%e@ 3@ pgvaa 16 §lKOwt), 15@*2(3”
a®6ki2 Qs aBRIDD, @acdikd CanakRAC ndefpaligitht |ay<oxﬁp6&§hrata§<w
a"ﬂ{ytﬁél? &, C@@ﬁ ?ﬁ@?lt®aﬁ§_@1 694lll%¥<&%ar§§3§ﬁ5 CIN I"&ﬁififltgulfonyl Cis
A e Ul G Rl s A i Hamido.
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aB¥sulfBRarBido@Rarboggmidd, araylobr 3ympbm1mﬁemcmmﬁia@h NRYCOR'®,
(.? 1$)hﬁ0??m RIsg @ ﬁfe%F e%TB%NF@‘ an%@ @F@h&gpenﬁéﬁ’ﬂp
consi qu g]g L 1-4 ﬁ |
rqwsq%ﬁv%eg%mr o BAST OGP RE AT RFORRING
Xrrepresseinta biDndloofJOZSOz,pD@HdoqCHEQLependent ly represent
edciPR? dnd Ez@.rﬂ@p@ndéﬁﬂy PRE&Entsc@] 4 adkwccept abl e sal t

[ te
Ry AR o AR CEah R P8R G e/ BUP B8 Blpatienyior v
Alky-Cas cyepaldd above wher ei n:
wherein said Cs. cycloalkyl groups of R® may be optionally substituted by one or more

(eg. 1, 2 or 3) substituents which may be the same or different, and which are selected
from the group consisting of halogen, C4.4 alkyl or trifluoromethyl groups;

m and n independently represent 0, 1 or 2;

p and q independently represent 1 or 2;

or a pharmaceutically acceptable salt thereof.

In one particular aspect of the present invention, there is provided a compound of
formula (I} as defined above wherein:

R represents aryl, heteroaryl, -aryl-X-aryl, -aryl-X-heteroaryl, -aryl-X-heterocyclyl, -
heteroaryl-X-heteroaryl, -heteroaryl-X-aryl or —heteroaryl-X-heterocyclyl; and

wherein said aryl, heteroaryl and heterocycly! groups of R' may be optionally substituted
by one or more (eg. 1, 2 or 3) substituents which may be the same or different, and

-2.
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Rl represents aryl, heteroaryl, -aryl-X-aryl,

-aryl - X-heteroaryl, -aryl-X-heterocyclyl, - 35
whedoenosne/ | - X- het eroaryl, -heteroaryl -X-aryl 0PCT/EP2004/004245

- het eroaryl - X- het erocycl yl ; and wherein said aryl,

het eroaryl and heterocyclyl groups of R may be

optionally substituted by one or nore (eg. 1, 2 or 3)
wisitibate salentedsfrowitohgieap chesisting of Aeegen, YHFPYr @fano, ritie, 0xo,

hem?c V@n%@%ﬂa%@l}@ alRT hﬁB@Q@QkW%é@halwi Shikenye Cys alkyl, C1s
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indépenidsally mpyqs@mt i@/daq)g@)m or Ggg a ybcpq@g%t el gmﬁk@&g@c;@hc ring; and

qaédféléent&i -dhdal kyl am doCl1-6 al kyl, aryl sul fonyl,

nyl oxy, aryl oxy, aryl suI f onam do,
mar{aéle%gr#t%g)xam do, aroyl, or a group NR15R16,

- CONR15R16, - NRI 5COR16, - NR15S02R16 or - SO2NRL5R16,
InvéTergeiricuRt Bsped RIS presenénwention; there ispredder a R@Peuhof
foRhuiekh) Bs Mekididd Moveaariréie saitiaiy etbas any héleroaytipiggroups of R

msg?){e o@d{irgéfl&%ﬁﬁé‘[&@e& by %ﬂg or-thofB fe {@pﬁ 2 Ss,ugstltbﬁntg Which may be
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e ) G
Cals klyylsnu ltégatiyar forgia ee@rcp@yplmrm nyl, Cl-
al kyl sul fonyl oxy, Cl_6 al kyl sul fonyl Cl 6 al kyl, Cl1-6
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rafrgResta PSKHATRITMGY) gpt E’Q?@g%’ﬁ% 0o o g gy pmine
hélB@éer@ane CNDRIYRAGC 1.6-MRKS CORPS, and@ mg)esamﬂa s alkyl, Ca alkenyl,
Ré QEIoaRPPNRLE BiGoaldtsr.ei n RL5 and R16

ndent y represent hydrogen or Cl_6 al kyl or
together forma heterocycllcrln 25 Specific y
Speeifiooemrousks b farmuia ()Ivhighhnay bﬁﬁiﬁr@@“ Aeithoredvhgrein R
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koxy, -COCl-6 al kyl, -COCl-6 al kyl - hal ogen, -COCl-6
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Specific geeppudsrqf frmuleac]) yrchsmay fog nastipg osgyh
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aryl sul fonyl oxy, aryl oxy, aryPsul f onam do,
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aryl car boxam do, aroyl, or a group NR15R16,
-NRI 5COR16, - C(R15)=NOR16, -NR15S02R16 or

WO 302NRE5R16, wherein R15 and R16 i ndependent | BCT/EP2004/004245
represent hydrogen or Cl-6 al kyl or together forma
het erocyclic ring. 40 Specific conpounds of fornula
(1) which may be nentioned are those wherein R3
represents C3-8 al kyl, C3-6 al kenyl, C3-6 al kynyl,

cgrlﬂidlsb\‘ fopuIGH) Gvriarahapbk eﬁéﬂtloned &re\Wdse whereln R’
refpé?%%]ﬂ ]L? qln%q%t: E%QQZ}QPQ %%?tltuf%eg)%)d‘ b @, s alkoxy

R e
cydloalisanybon OqiakyH0s.c ayqibadikyg.l | am no and C 1-4 al koxy
group and R3 represents C5-3 al kyl, C3_6 al kenyl, C3_6

Aﬂ%ﬁgrgﬁpigy{%ge@?r g%%lggq?lgg%ﬁﬁ oan(gp%r yqrxg;g 91;?6'1 t%]g al tchaln or
beeinehed and te grewrs Boxy e t@éﬁan@w@bs" bﬁﬁyefSE?t%q ?'Hl"@'ﬂaf The term
'halbgen i9 usedh@Bmito desdribet brdegy cithe@wﬁ tateyl, agrbupl deleatepl from
flﬁaﬂ% ﬁlmgrlﬁé‘tb%rﬁia@%?%dﬁe@nldqgé Yerm® ﬁa% M8 us¥HRER MO ridr to a

ere escr i rw se stated, a
”b’r‘%)élﬁo%t@'lnlﬁ@t'@%ref P?ﬂﬁ)'ﬁ)&aﬂlgg Pﬁ%a'é) ﬂ'P%?'? A8MShr omi ne or
iodine and the term ' polyhalo' is used herein to refer

The tétm "#PjI'ehiluéesing B iang fusedeinyh amerdie al l8g@st cheJhg®s aromatic, for

e§%&guﬂe8%?ﬂagﬁtﬂmmdﬂkﬁae %tré\{yﬂ'rona’pﬁﬂa}éﬂgﬁ single

Se |'east” one'ring fs aromatic,
for exanple, phenyl, naphthyl, indanone and
Theteratihdtavocyoiyt” hsaln@rrydled tdBedhe 4-é mantesedmoogaycli¢ satirated or

bﬂﬁa%ﬁ&%tﬁrﬁteﬂ%@ﬁhaﬁlﬁm d@Sﬁﬁhﬁr@ﬂ td® AeRYSHtbifs Sabeteateeh oxygen,

n&rgggﬁ ﬁ@?@ﬁ%‘gt% %45 Z rg& Zeod r%pe%lér;barﬁaq? uﬁ?e%r%'tég eﬂ?h&tlc ring
fuser! i aben7en ingy SHERRIS FERIes of Qr%l%dn‘éﬂockﬁ%lhctrinaﬁ inglude pyrrolidinyl,

abétiiriyl ipideridingl, ipipleedziny|, morgholihyls eadrahpdrafusanyt, deteahydrogyranyl,
dikh nc%f’éﬂ%hgssglftab?’éj% é?%nh&fuééd"%tefd&%ﬂéq%gs lnclude

b @Edw i, 20 S Rmeby b atts P oRCeerRi ologBy REpGRadomy.
dmydmpazqfwaayidnrdmgmbynzommvlabl e exanpl es of
benzofused heterocyclic rings include indolinyl,

rﬂ’ﬂ' ’tewérgl Ry lﬁteﬁdéd fo%é%h% ar Cﬁl’ménﬂel?édbrﬁH BRI dmatic or a

I‘OIS

qﬁeﬁ 51@ APE | |c a ngflﬁ émg gpﬂtgurﬁng ‘g{oo%ﬁ%%roq?cgns selected from
oxygeeln dﬂdgermandaamiptwrsS@utatdebeareuleaoﬁalaxyuhomwclmometmnngs

I&Iurﬂegﬁ% I8fui'3@ SVRGRE tifskolA, W@bt&ylabﬁﬁf@t thétcﬂﬁ oxadiazolyl,
R T e T
pifiitibc yruitpele sxamples Of pudhgysed aremade ripgs BRlde bepzgjysed aromatic
ripys swdhyds quindliagiolspbuindlimyll gaiobzdlinylogainoxafinyl, tihnalingl, yI
gﬁﬂgﬁ%ﬁ?l yhdol¥l: |?|h95581ﬂ2;5%ﬁré! ar‘lcﬁr"?% %zﬁfu’raﬁ)ﬁ”t{éﬁk&ﬁ@h
HEVEAN, oA koA BBl B
benzcg@dlamlwbenm%ﬂ%)éan@i@iﬁ(ﬂ c rings such as
qU|noI|nyI i soqui nol i nyl qU|nazoIinyI, gui noxal i nyl ,

y thyrldlnyl |ndonI |ndazonI
pyrrow (arn thie

zof ur an
D o A LREOPAY . BRI R 2% BoBNons) o De e SuBted by one or more (eg.
1b2or 8} dlage (ysg, fiupsingi chdarinear brornine), Benalsylddd dsenrgpyl),
pBRAZILLN] ari1ase! O ;),and alkeRy (ddk tneti@ky or isopropyloxy), polyhaloCi.s
alkoxy (eg. trifluoromethoxy or difluoromethoxy), -COC,.¢ alkyl (eg. -COMe or -COEt), -
C(R'®)=NOR'® (eg. ~C(Me)=NOMe or ~C(Me)=NOEt), -NR'*COR"® (eg. -NHCOMe), -

-4 -



Preferably, Rl represents -aryl (eg. phenyl, naphthyl
or i ndanone) optionally substituted by one or nore
W@ e@4/101546 2 or 3) hal ogen (eg. fluorine, chl orPCEEP2004/004245
brom ne), Cl-6 alkyl (eg. isopropyl), polyhal oCl-6
al kyl (eg. CF3), Cl.6 al koxy (eg. net hoxy or
i sopropyl oxy), polyhal oCl-6 40 al koxy (e
coltm3 blkwmmdndzg -S0gH-FloFOERs lawwanomw@@ﬂm cyano or

é?ako Q@Ei@carboﬁﬁ)fgrampg\mm (eg - C( Me) =NOwe
%7 éi‘?

20047 %%4 35€8%cb !heﬂ f%d% clobutyl)
(eg.- SRV 2 cPRRHER
5 cyaneryglX- héIércﬁ:ydleegymebyjfﬁﬂD n(oegholleylrwxybbam%*@wbl)dmyl)

S ot l(eglkypl —2- -CO-
o&fdﬁ'é%i}f{?ubsﬁfulééydé t|3§] ropryrﬁdr%r CS F;Ihgno;@?%%l}o(g:e;ré (eg. 2 ;:lhl)orophenyl
mogqq'm N A QP 9 ﬁ& phenyl - CO phenyl or

- phersyyl-Xchefreaayyl Xeg. SPhﬁth'%%t'égWQK%'a@% (eg. —phenyl-1,2,4-
oxéﬂmwl%odﬁ%ﬁmg%ho MLmt%aaymyI) pbb@?ﬂl-pmmlylzﬂ—phhnyyd»;azolyl ;)ary—phenyl-
10 isBRAZRNBptidnal SRbbiiires cq g”ﬁ{e?n Fétarft (et PREny) group;
Eriu erégg:bql (e@. ﬁtég{érpg ﬁﬂ?%@@%lh h%'o%«?#{na}i af npollnyl
opt;meﬂwssuhshw@ndalwbr;a or(regfe (egHe @ydr-3 C2ﬁ akyldﬁadmtbwll) o -GPCis
an(p]f(@@ylcdma) dgrogpadi azol yl), -phenyl -pyrrolyl,

h

o et PR A i

15 éoﬁ)rqﬂyﬁnally sNg_tgp’@g |05r,1 ggj)re (egy 1, 20r 3) C)X:mo halogen (eg.
bmnhgvedmodmm*rmi) upodyingloC 4 6l alryldeo b8l oXazaliky (eg meitmuddo Ch-nglkypxy (eg.

m%mde‘@ ¥|k§§k%mdn?i(%§ Hagtrhe%on 'bgl—f(;%!NR( ﬁeR ?eQJLC?ﬁ);N(H)(Me

gr% H ryl (eg yridyl yrazi nyl ,
pYr i d@j@rﬁwl—xtwyl Heg- ,—Wmmld;r\ybamﬁr\ya|qu9r|1aII@5rsubqtguted by ohe or more
20 (deenzabhdpdmahy by Copalkgadionyl (sglidéSOp)tgeoldsy one or nore

(eg t':]e’tergar?fx?l’*)eté? ? ald%ﬂﬁ"ﬁh %rphomﬁyﬂmg Gmifinyl-

i °5'ﬁ€a%?f+§rﬁ§’y‘fo&m@da O TR oy}, CLo

aI komo@rwh%he(@garyh@gh@xw@vbmww or - CONRL5R16
(eg. -CON(H)(Me) or -CON(Me)2) groups;

- i m di nyl - ph I
25 PP R fgnbes P P
3) cyNdegmhenyisnanipl stiieRRfe) pefpna ﬁwgmﬂ @?%%gne or more (eg.
17 het &Xhmagpln -(2@. H@Dem@@hlﬂnpé of b@mlne) C1. alkyl (eg. isopropyl),
olWélb@] Chyfky! (&Y. IO, 'O?X bikoxyPiEgl MetHoRy br |sopropyloxy) olyhaloC.g
r
a&ﬂg % E %r%&%ﬂ%?z rOE) glglwre%ﬁ h%%/ p%&'b&/ﬂél lg é CEIYIeg OEt), -
30  CRY )s-l\@% %héﬁ?{ NHCOMe)
Cnmqlafafwl hﬂo%em(%mg?—ﬁﬁﬁ J- G@@:EWIQH?[H]M ed. e@@?}ll-lmt@ oyano or
okyelrbon: (ed. &ho 3 }qg&g &0 uorine, chlorine
2{ k?raarfe?& C@é (gqf %Ec%/q;{% W&B cyc]:lobutyl)
i soprasgyX- batﬁyoaqddegjh@h@m thgaz lk-@lwnw@ga azolyl -phenyl-pyrrolyl, —
35 phériyﬁ bxeon/Met qu@ﬁquéomzblyu@pmmjnews)mute&:ﬁxa& _Bsalkyyleg. methyl)

%Br 5 30 C(R15) =NOR16 eg
- 00 tgoarykggg ppé”z; rN(Eé pyr %zm m@hn’}%hmolmyl

oabényzothigzaly) C(pdagnallysabzﬂmam by @yanom@re (eg1 162 oF 3) cyano, halogen
(&Y. bR bPERINiNE) Sblyhaidt X ¥k§r @ENEFJ), OF.L4lRE (eg. methyl), Cys alkoxy

40  (eg. methoxy), C1¢ alkoxycarbonyl (eg. methoxycarbonyl) or -CONR™R’ (eg. —
CON(H)(Me) or -CON(Me),) groups.
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-aryl -X-C3_7 cycl oal kyl (eg. -phenyl-CO cycl opropyl or
- phenyl - CO-cycl obutyl); -aryl-X-heteroaryl (eg.
WO pivenygis4d¢ hi azol yl, -phenyl - oxadi azol yl , PCT/EP2004/004245
- phenyl -pyrrolyl, - 35 phenyl-oxazolyl or
- phenyl -i soxazol yl) optionally substituted by a Cl1_6
al kyl (eg. nethyl) or aryl (eg. phenyl) group; or
Mo!;]tqctrefet:xaﬁmyIR1 (fegeseitsi dyl, pyrimdyl, pyrazinyl,
py“ 'phe éblio'nﬁ sub‘sﬁt@ﬂédi' nerbrlmorer(eg 1, 2 or 3) halogen
i az 15 e, Or
guorTe%cg.Py ) BB by P RO BN o),
+oPikipg. SPMRAF ePED O&Pl@lo qreyps;cF3), Cl. 6 al kyl
(eg am%&&%cycﬁbll@l wgkemen%coe@/clormiphbxy) Cl. 6
al koG éf)bé‘aPJzB@/Pé!r‘ —)ph‘éhyl =D Bionally

%Ew;epo%a 'éﬁ@dﬁi" sl egarigrabagl,  m

r epr detatozryl (ggywyridelg PypRiewy pyragpyli @ﬁ&pmyyls%@@tﬁotwl)e(aptlonally
Slmét@lthlﬁ‘i oﬁ%r&nér@ deg.n, 2r@) hdlbgba| e@geménl:lg?gr crm%mrg) C&?&haloCm
R0 450 R e F %o@*fﬂﬂ@@?@%f‘%m"ﬁ&m of - CORL) or

cyano groups; 5 -aryl-X-C3_7 cycloal kyl (eg.
Esmﬂwﬂylprdt@abchbpﬂm%ﬂn)S -aryl - X-heteroaryl (eg.

- phem-(ee %éﬁﬂpbbﬂongﬂy sUMREINEd i Blpwbilio® By Bogeld, y alkyl (eg. —

stl kyI (eg. nethyl) or aryI (eg

C 'F%gﬁ)g?lb ao 8'lchg)teroaryl (eg. pyrid n¥
pyraile.tgrpary $oi Rigyhgriauioligyl) eRioNAM 5)Ubé¥bt¥‘ G 9N 0 qn or more (eg. 1,
2$)u BBC|.¢ alkye dedryneing) orpaighraQ; e glkylleg2CBy) gBjupsal ogen

(eg. bromne or chlorine), polyhaloCl 6 10 al kyl (eg.

) or cyano groups

M@%‘leipeﬁ'lamprﬁ%eg@’ﬁgr preﬁir% epresents -aryl

phenyayyidy feg.ordanyrigyls amltttt@d aidhef- nqsﬁdonbps@swﬁ@l?cby alyl (eg.
CFOQF3urb(cal 830F {90adin-3-@OVe or - COEt) or cyano group; or

15 -heteroaryl (eg pyridyl or quinolinyl) optionally

R e ey

piistblgsdmodal |y preferably, Rl represents -pyrl dyI
(eg. -3-pyridyl) substituted at the 6-position by a

I I 20 CF3
Pgec%@ég@ @1 %gr% 81%{533(;)[ ) (e%r ef er abl y) Xgﬁggfeg:gts a bond, O

or CO, nore preferably a bond or CO nost preferably
Pecforably, n 2&présepite,abbry?, nmore epafersblytGor0l, ebpadialydbl y, n
represents 0, 1 or 2, nore preferably 0 or 1,

especjally 0.  Preferably, g represents 1. 30 Wen
Pf)%g@ghtgr%qr%‘cfeé\tsaiﬂ y R2 represents nethyl. Wen R2
represents nethyl, said R2 group is preferably

veidnasssht tppefeld\CRY lzpresah@metayl] acent to the N-R3
gr oup. V\hen R2 represents nethyl, the stereochem stry

V\?IﬁenR22 repres rﬁtgfrr?ethykfl Qlalc!1 ﬂ§ grtoﬁg ISSpI% eratglyg a&gcgk{eg % the carbon atom

adjacent to the N-R® group. When R? represents methyl, the stereochemistry of R?
preferably has the S configuration.

Preferably, R® represents Cs5 alkyl (eg. ethyl, isopropyl, n-propyl, isobutyl or isopentyl)
or Cs cycloalkyl (eg. cyclobutyl or cyclopentyl), more preferably isopropyl, isobutyl or
cyclobutyl, most preferably isopropyl or cyclobutyl, especially isopropyl.

Preferred compounds according to the invention include examples E1-E198 as shown
below, or a pharmaceutically acceptable salt thereof.

-6 -
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Preferably, R3 represents C3_8 al kyl (eg. ethyl,
i sopropyl, n-propyl, isobutyl or isopentyl) or C3.6

weyokoalskey! (eg. cycl obutyl or cycl opentyl), nRCEEP2004/004245

preferably isopropyl, isobutyl or cyclobutyl, nost
preferably isopropyl or cyclobutyl, especially

i sopropyl. 40 Preferred conpounds according to the
|nvent|on i ncl ude exanpl es E1-E198 as shown bel ow, or

soinbly agar€ing adihe isantiod meludef . -6 VO

1%99%;}}9@435 ) ﬁﬁ%&“é?ﬁiﬁpﬁdm@f SarBBrf‘%fl]edl 5&9zine (E1);

lscp@rergw L 5mﬂio><c/sar99a¥ié bvqravﬁtwwr@m B ﬁkP'Pa'i'%e -#=qarbonyl]-
p@em (E4pﬂ-¢gnmpyhé [(-[Ecl)ethoxycarbonylphenyl) piperidine-4-carbonyl]-
pibelaAt ArclobutyParRiLeyareph&yMdipdidind 4-tadbaEbib¥iRine

(I%é)ﬂd % ?%}? )4 [q @e gfl% ?%Iugrog)%@ﬂﬂéFérld?néwﬁ%%%wﬁ (E)g %”f
tqaﬂbé t]uiyl-ﬁr[%éﬂgyaqqg@% uoforhgey! @pp@lng4 arbonyl]-piperazine
(E(14 “1e@ potakindayt )(4-myam1 BdmfmeroqcnetlayIblmarr;yl)}pipnrlpmeaﬁt-canbonyl]-
%)zm]e g% %1’ El)ébu 1-(4-cyano- naphthalen 1-yI) plgerldlne-4 -carbonyl]-
3

reﬁcg}é( léts zgﬂ‘{-tﬁ c;%n pyrld‘JI in- yl) plpceal}lrdme . c;rbgnﬁ]er
ptp(enazmﬂdﬁdélm-@ydlp utubfi-bbiﬁeﬁﬁlﬂuqromeﬁymyddlﬁ@ -VI)-eigprdingicapoonyll-
Ipléﬁ:jzany (Ea5); {Byclbbutyl4-[1-(5-trifluoromethylpyridin-2-yl)-piperidine-4-carbonyl]-

pi é)%/a% 811 dar@-ﬁl[s“r?b\g? {%ﬁggﬁ?ryd el Liaenyh-bipBlidne-4-

catbepu] BB e Aol - LIeOBYREE LAl e By p Y idE-2- 1

plpéndlae-télecrwlbc}nyl}mlmaalze (=25);84189Rropyl-4- {1 -[4-(morpholino-carbonyl)-
MG SEHfinE- 4 éar[blan)@ﬁplﬁbél%&mBXEB@) n-2-yl)-pi perl di ne-4-c¢

1aé)p?o l!yl 4@ E’LFE%% r}% ﬁt)é Erldlg%lt%ar?on)yl] pdpera 6y ":)312)“ pe

?R e-GyRhubdryli1(3-cranrphgay! h@'PF'EiFS? 4 carbony 1-2,

dimélyipipbratzine(B38)1- (5-tri fl uor omet hyl pyri di n-2-yl) - pi pe

1rI§ é?\?y‘l 4: ["?-"1‘5 *é?é}iﬂ Byridhi- @?f e'F@m%ﬁl@Qrbonyl] plperazme (E35
R - ﬁén@p‘fgn@awa%wﬁ optpenat B diaeP4be

tyﬂygf[:l-@ -fyanopyridin-2- -yl)-piperidine-4-carbonyl]-[1,4]- dlazepane (E37)
1 Ié&préﬂylﬂﬁ[ﬂ g lcpand- Eﬂwlmmmehylp)brpbﬂulde-m)-c%fbdriyﬂ [1,4]-diazepane

( erl di ne-4-car bonyl } - pi perazi ne (E25

1dﬁ%q{9 I%ﬁ¥ :[gé?éy%pon% cﬁl% LPI})GB ﬂ?/qﬁ%]yq-tbﬂ)})-dlazepane (E40);
14lsqyopybaei($icyand-B-fluoro- phenyl) plperldlne 4 -carbonyl]-[1,4]-diazepane (E41);
1=16 rsmaam \&hl%%é(ﬁd-z BLcmﬁIdr@ibﬁ@wy? =sigeriameyd-bambR]-pIz4 ¥eazepane
(é Cycl obut yl

cyanophenyl) Elperldlne 4- carbonyl]

1di5‘PR§PIPb§H4d" r{@-,cggn flygggahenyl) piperidine-4- carbonyl] [1 4] diazepane (E43);
1JJsd>m’0|p))&-r4t[V+ 44y frho-§-Eriflpeomastpylpihenyl)-Ripwitiding#warb oy (it 41-
];4a>2per azine (E35); 1-Cyclobutyl-4-[|

e |
1e]g %géjafllo[q E tn)(]‘uortpm&ﬁyl -p en;‘/‘al plpgﬁélgg lea]rbgnyl/l’] ﬂ 4]dd|gzze%ne (E45);

1ilsmr@n>s&t4dﬂ yi-cyanorngmhithslemdpymirardine-4-rarbpnyil j4kidinzenane (E46);
1asbsropyié-ii 43 Al dichiaro pipetyd)-pigedid)ne-4-carbonyl]-[1,4]- dlazepane (E54),

1%6@8&% %g[x'@‘% f[ué tﬁé{ Ra 1)5p Héﬁ%ﬁ;% i@;ﬁ}’li T, ALpbdhe (E56);
115oRBRY R 1 tEcg)smﬁe Detipe ny}-Ueidinzemane (E59);
1-lseprbpyrkyH] =(f phaqupb@"ef@amreer(dEmet} carbmnyllskipdr]@pa,zlepane{ (EB1);

1= |é<;§r@manq1 :isfrﬂ\emw@pyfﬁmxalﬁ) b drRiiriedd-Berbdny AN bydZephe €E62);1-

19‘? C glfluomﬁheryl pI%er c1me-4 carbon [1 4]- dlazeParae (EB3);
1r'ﬁ%Pr2836ér[\E/dﬂW§“T% CiokaRhgpdsERETcinEA- S0y VR oo,
141Gy chadpityb By I (4-cfdnof 2-clolpenpbedy! F pipenidingreasonylp{ fpéirdiatiepane (E65);
4-carbonyl]-[1, 4] -di azepane (E43); 1-Isopropyl-4-[I
-(4-cyano-3-trifl uoronethyl -pﬁenyl ) - pi peri di ne-4-carbo
nyl]-[1,4]- diazepane (E44);
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1-Isopropyl-4-[1-(4-trifluoronethyl-phenyl)-piperidine
-4-carbonyl]-[1, 4] - di azepane (E45);
wdaz2dogomsepyl - 4- [ 1- (4- cyano- napht hal en- 1-yl ) - pi PET/EP100£004245
4-carbonyl]-[1, 4] -di azepane (E46); 35
1-1sopropyl -4-[1
- (3, 4-di chl or ophenyl ) - pi peri di ne- 4- car bony I} -di
1-Oyplobety(-E5%)4-cyano-3-chlorophenyl)-piperidine-4-carbonyl]-[1,4]- dlazepane (E6B);

%ﬁfé@f vRBY1 (Ac&aho(eﬂﬂmdrbgswemr)@wnhméaqodswbmhm -[pj4peiazepare (E67);

fyp&%a&@gg Py AR RRR IR Rty o I
diazepanedk [1, 4] - di azepane (E59);
1-Gyickbptybpyi 444eyaho(z;51uﬁlanmpypnﬂ)amp@nqynqaémmmeﬂ-m,é]adimane

[1, 4] -di azepane (E61);
%d %Egﬁ 4 [cly&z gﬁgwylf?ér dAilcar 6|¥)Jl]22 erﬂﬁﬁd p?érgﬁne (E70),

(Skébﬂmn@qmyl 4 [ \cmarww@nﬁ -piperidiea-isRBNYVI-2pnesbylipingrazine
(Eﬂﬁcarbonyl] [1 4] - di azepane (E63);
l4- (5 |
(éz ﬁ%@{] %ﬁ( 7% [T %yéd)%gggtgg (r%;eﬁ)i %Eér%ﬁ’@h] 2A¥ohyIRoR8Eth{lipirdzine
clobutyl 4-[1-(4-cyano- 2- chlorophenyl) pi peri di ne-
(81) - lopopyH-{T-6-Hifluatpenetyhpwazigenyl)-piperdingA Zathenyh-25nethy!
pipgerZHB884Y; 004245

|
Ms%g%ﬁz f 4 t&flu%’égl%ﬁ%ﬂﬁ)g%’g&@ 6§§|5)Biasna.ha ARIPES A0 thyl
piperaziedBayi| - 4- [ 1- (4- cyano- 3-f | uor ophenyl ) - pi peri di ne-
14scqnomm-|45{h§|[4-[(ﬂ ph¢nyiil 874 psaiaZol8-y))phenyl]-piperidine-4-carbonyl}
eﬁgb | -4-[1-(4-cyano-3-trifluoronethyl phenyl) - pi

e%%d? %W AP vy pivygﬁ% 4 PR B per i o
Qbutygﬂﬁ tquprpnzqth;dpﬁlg plp@gglg)e -4- carbon ] piperazine (E97);
1 (l@pr&pﬂl&qpr(s-wluoér{néth;(llbycazaﬂmyhﬂ‘geln)j mp+4eenrbmy11]qalplereane (E102);
(S%nyuobgtyr@éhy a%%bﬁ@dyﬂ%ajéf%% v4- cér@bnﬂ]’ pisSRLABYEtdn] |

1Héop4{o%yir438 -|C}/C prﬁgyflﬁ %nglilpwgndl 8$arb<1ra/l] piperazine (E105);
1(I8)perw~§d|ibf(a1@yeth34qpmo HE)ameasiginedt- ﬁa@owlbplper@émiecﬂu?h@)
14s@opAayh 1(6-Lyams-pytdirP 898 pistiridme-4- Eﬁsa;rlmyl] piperazine (E129)
1§C§)do]ou aﬁ’ ggﬁ Zé’ Afl’ué o tﬁg)_ﬁ@;rirdir{ %Vﬁ ﬁ%ﬁg@% 51'2 %B&?&g]] Jilakapane
('%) )1 | sopropyl -4-[1

1-Gy@idbuiyl-A O 2cparioplrigin-diydapiperidiress-carbopdl-[ 1c# lriiszépane ol 37);
11'I¥6dr0|3y1-'15[t1 RB&rnflu&%rﬁétﬁ@bﬁiﬂaEiﬂ -4 ﬁ?gbperldme -4~ carbony% [1,4]-diazepane
opr opy! phenyl 4 oxadl azol & he
( pi er|d|ne 4- carb onyl } |pera2|ne
1fﬂS¢F§©Wﬂd§?’r(5'4”f[UPf<{'E|%IthBY"?F|'né’~X} -Bippiidies- ﬁd?FF@MU thtliggarane
(B138)per azi ne (E91);
1%3@?8,539 lau{w[h é n{éth)ﬁq 5—5)&525”9—5/%??%%%iﬂém'-gh‘r%r)yi}qﬂ g
pl perazi né
?Z?E?J}?r 4 1 5tr|fluoromsthyl )(ra2|n2 1)-pip
1¢lsepirapy-4-{d dﬁiﬁ&ﬁ}ﬁtw-ﬂs%@‘éﬂa@wl -6eyilobgnyll-piperidine- Carbonyl} -[1,4]-
dla2epdnd Eabay;yl - 4-[ |

13 I%ﬁ' §§!ﬁﬂ°[9*12 Db RA RS LG oBRafn S SHNE-A - cRIbBRYIPE! 4 %liazepane

(élqgéopropyl 4-[1-(4-cycl opropyl carbonyl phenyl) - pi peri d

1+ Qyeslabutydt H d1t¢-aretyiphemd)zpiperidiet ¢sarbonyl]-[1,4]-diazepane (E170);

1lc9c$db@wmy[h (6l And-gyridet-Syl) pﬁdrlﬂmblmceﬁbdﬂy)] [H’Mﬂlﬂfalzébaﬁ% #&179);
r

1-1 . ]1 ﬁ@ﬁ I? Ldlne]ﬁl: BBA )f|4 % pane E180);

rlégregyigﬁ&[ﬂ -Zg§tﬁyl qgngslri-gtw)wlpqqqe 4%a%§?§] [1}4]1d|ePzeBane %E183)
-(6-trifluoromethyl pyridin-3-yl)-piperidine-4-carbonyl

]1-11, 4] -di azepane (E136); 1-Cyclobutyl-4-I

-(2-cyanopyri di n-4-yl) - pi pert @ine- 4- car bonyl ]-[1, 4] -di

azepane (E137);
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1-Isopropyl-4-[1-(6-trifluoronethyl pyridazin-3-yl)-pip
eri di ne-4-carbonyl]-[1, 4] -di azepane (E138); 30

wazdogomsepyl - 4-[ 1- (5-trifl uoronet hyl pyrazi n- 2- RCI/EPI0pE£004245

i di ne-4-carbonyl]-[1, 4]-di azepane (E139);
1-I'sopropyl -4-{1-[4-(2-nmethyl -1, 3- oxazol - 5-yl) phenyl | -
pi peri di ne-4-carbonyl }-[1, 4] - di azepane (E154);
—lsobmpplt@pwm-(a-n{uéthfm 4, Boxatidrpl-5-y1)thetyibrigdidinot capbphylbpléerazme
- pi peridi ne-4-carbonyl }-[1,4]- 35 di azepane

s(ogr%aé/ggi}#%&ﬁlgo%%@y&@ﬁlgm)m 36 %B?rld line-d-carbonvil-[1, %}lqlaﬁepane (E198)
orla Marmagg@tmhyeacqegm salt théreof.
1- Cycl obut yl - 4-[ 1- (4- acet yl phenyl ) - pi peri di ne- 4-car bon

M%Et]&wgfjerréh CQJI% Si@'zic@@rg o ‘the mventlon include: .
1W§/ft][ CYg ogh P]%‘I r%ﬁ;—g rbon&b&p?&ra%n%?&bfjl ne-
1-4sdpsagyl-éhy4(4- 4yqnopb@:>¢)ymwm3ﬂ~4@awboeyly[1)41151'@?@10%@ (Fe38%- ¢
(@)ﬁbeapfﬂogylmluélda - telfl @t e mamgIp( EdiS)yi)-Jipéridimg-oratbohyl-2-methyl
pip rlaégggg e> qgui nol i n-4-yl)-pi peridi ne-4-carbonyl]-[1, 4]

14=opr oy étﬁ/( E%gtm%ghenyl)spu\alé\on n%ofr—é:%r onﬁ] -[1,4]-diazepane (E150);

1-1sdpsanyi-6f4(4-BropBnpylpiiedy hwideyiting-Lcarboxdll #+-dlazeparie) (FHE1);

of Fﬂmarma%ﬁﬂm%w@c ptdldoathbredi per azi ne  (E185) ;
sopropyl -4-] 1- 202 trifluoronethyl pyrimdin-5-yl)-pip

er| di ne-4-car bonyl 1-11, 4] -di azepane ,E198% or a

Emmaﬂu@é@fﬁr@@wyp@m% geadriagda fie invariginclusielpst

1 Mcﬁfr@)’yl-em geriourhetadoyoidih-Bgl)-piperibimeidacabonydirpiperazine (E96);
4&1 %6 'trﬁ@BFo%éfﬁylﬁ‘yr{d‘n -3- XI) p|per|d|ne -4-carbonyl]-[1,4]-diazepane

(%1

phenyl") di ne- 4-car bonyl ] - pi perazi ne
orla pbarpmpyﬂlcaﬂy hacepipbis/saiiheareat| ) - pi peri di ne- 4- car bonyl
]1-[1, 4] -di azepane (E38); (S)-1-1sopropyl-4-[I

B éaﬁ;s% lf&ﬂ Wo?%ﬁ‘af‘é{ée%%éﬂ d‘k?eé%% a1l P Hnssifias 8f BRANL (1) are
p'Pﬁ@B'MPBBWaC@U ll @C%Pégbj? ‘phenyl ) - pi peri di ne- 4- car bony
I] [I , 4] - di azepane (E150);

Q&é@ﬂ&élly”a‘cﬁé thiie RCRIRAARIBH RBR B h be RPirBREIbYiregctidn @RED

oL s 0 et kS 8 oo

hydsaefdernitd sUlidicoRitiicn ghesphete SPPR}@ﬁt malgici f?é'inl?d geetic, propionic,
fu]mdr&pﬂtrm:p;dr’eaﬁe [lacticobénzofd, salicplivg glhwdmaic,i asipartis; gHtglugriepelfonic,
ﬁzie'ﬁ@sdfo?]ﬂ:r RRMEREsRfRR:, E%h@seuIf()ﬁ%%aphthalenesulfomc such as 2-

|
R R L R e o
o(ganR3pivent, tagivh dieeatiovhicl gl usyalydeelpiedipreexagple bneyelglisation
ar@TilBataSA pahmidveuticallp becdptatle aaie addition daltofecorhpurind of formula

r]iéon%rl %qu th &b (Hylirgdh@ride; ff%aﬁ rite,
NSk O T Y
|arctsde thieoroate, sligBateogiptaoate, afspartatenn- wlt(eln)esulfctnlﬂt%
b ndBlifnafo hiiHes AfonRt) atHage fdtioflates Hethti@flenesulfonate (e.g. 2-

nagrgtﬁgenesulfghate) or hexanoate salt.

The invention includes within its scope all possible stoichiometric and non-stoichiometric
forms of the salts of the compounds of formula (1) including hydrates and solvates.

Certain compounds of formula (1) are capable of existing in stereoisomeric forms. It will
be understood that the invention encompasses all geometric and optical isomers of

-9-
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hydrochl oric, sulfuric, nitric, phosphoric, succinic,
mal eic, formc, acetic, propionic, fumaric, citric,
W@ 20044085866 | actic, benzoic, salicylic, glutanmaPCI/EP2004/004245

aspartic, p-toluenesul fonic, benzenesulfonic,

met hanesul foni ¢, et hanesul foni c, naphthal enesul fonic
such as 2- napht hal enesul fonic, or hexanoic acid),
thegticompbliyds amdsthe miktatsseharebiieciudisg caceamiem Butemegmlsy form
aﬁ%;}!@é%ftrwlﬁaC?n\%n‘ﬁSn.t he salt which is usually isolated

or exanple by crystallisation and filtration. A

pharmaceutical |y acceptable acid addition salt of a
Toe wprsentinegntioprala ROViLes a prasessiep tesueppralien ¢ig compound of
fenrarpilora phedinabsuiahitjescchytdblechlt thdreief, which fadaess comprises:
nitrate, phosphate, succinate, naleate, formate,

acet ate,. aropi onat(?, ffu rgﬁe, citrate, tartrate,

(@act 5338tINY 8 £LPFROHN Qfapf@? Je. glutamate, aspartate,
p-t ol uenesul fonate, 35 benzenesul f onat e,

met hanesul f onat e, et han f onaje,

napht hal enesul f onat ¢, (g. 0. pht hal enesul f onate) or
hexanoate salt. The inventiOn i N¢cludes.within its

scope all possible stgpehi onetr R,

non-stoi chionmetric forffs of t salts of the

conpounds of formula (1) includi ydr ates and

sol vates. 40 Certai n conpounds of fC)%ﬂuI a (l) are

capabl e of existing in stereoisoneriC fornms. It wll

be understood that the invent(llopn enconpasses all
geonetric and optical isoners of -9 WD 2004/101546

PCT/ EP2004/ 004245 t hese conpounds a ML XT4r s
of RRPEITANK eﬂuva%%gowpget&ﬁt&? SRR BB whPR Sy o p and g
ases pedefinet abowe and Bt ik @A definps! fpF Rsabrve; ahagpup Rorvesiple to R,
Wit QVEdh@souRd RF estesil ROL', vhereftr Rbigraatdetinedébavecamiid ueptesents a
sk qlél | QiEw&%bciﬁés QhQIB@éﬁ%ﬁP@b?ﬂljdrMe?&ﬁ&ﬂka, Blcfnine or iodine)
saﬁ_1 Fer , | C rocess CoO rses: (a) reacting a
%HW&%F&H‘OWFdPM@rHﬂPéOtE‘FPj‘ reAGHoN & Ne‘éess(a%;% N(Rn N

\R3a 10 (I1) or an optionally activated or protected

(BT 1 v@4dting ot dbaiRRhd ordaheamiR2, R4, m n, p and q are

as defined above and R3a i defied for R3 above or

a group convertible to_R3, Wi t onpound of fornmul a
R-L', wherein RLis a&dd\j ne g and L'

represents a 15 suitable |g, g grdup, such as a

hal ogen atom (eg. fluorin&)chlorine, bromne or

iodine) or triflate, foll ow?ﬁil by a deprotection

reacti on as necessary; or (b) ?eacti ng a conpound of
formula (I11l1) O g R N

wherein R', R*, m and g are as defined above and L? represents OH or a suitable

leaving group, such as a halogen atom (eg. chlorine), with a compound of formula (IV)

(V)
wherein R2, n and p are as defined above R* is as defined for R® above or a group
convertible to R%; or
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L2 (RA)m 20 (IIl) wherein Rl, R4, mand q are as
defi ned above and L2 represents OH or a suitable

wo e@nvitog4gr oup, such as a hal ogen atom (eg. chPOY/EPI®P4/004245

with a conpound of formula (IV) HN--~ (R2)n R3a

25 P (IV) wherein R2, n and p are as defined above

R3a is as defined for R3 above or a group convertible

(d)o Raeprotectinga WoOnpowa affesada oI E@PYeUAg 9oapssvhighcgre protected;

aﬁ@eﬁmng&'}h{h@géaﬂeponpound of formula (1) or converting
gr oups ich are protected; and optionally thereafter

d) interconversion to other corrpoungss of formula (1).
(B Pr itassenvession {prteel RYAS Pifasnylal)-use of a

sui tabl e base, such as potassiumcarbonate in a
Pﬁ&b‘ﬁ&é‘lﬁ{ %{pﬁ&ill? g?ﬁgrﬁn_é&ghé?s@ bg%tsltﬁﬂédb%lﬂ)és‘é%é@&] & potassium carbonate
3t PR TSR S AR S o
tesperatbres Adamnativaly PEGess @ may be carried out with a suitable catalyst such as
trtﬁigjsérﬁyméatétdm)a@eﬁdmmm fﬂ;ﬁﬁxgmmmpmdhim-zum,w
dimdthidhing PN RbiBERA i tbHe)palladium and 2-
S verranarare, woows oo
1di-bipbemtexyipprstiyhiliin i presenostafarsgitalle Sase8yah ashsadium t-
b@foxiae &F Eb@éahmgihob ieié Y HBEISSMIsOch as o-xylene, dioxane or toluene,
Oéfbgﬂaﬁgkggﬁé‘é‘léﬂs%ﬁ ri;?e%t]u?ed' um Il in the presence of a

as sodiumt- butoxide or potassium
phosphate in a solvent such as o-xyl ene, dioxane or
Andt*tigroep coopertiilledd Ry maty farexamplesitecd ptategiing giroupesuch s Aert-

b%&%‘ﬂ%ﬁﬁ/l \Qﬁi?fg Byl lﬁi&%nfg@etﬁg?cg@)écfdw ccﬁ}}:ﬂﬂﬁﬁé,%ghﬂﬂ@broacetic acid or
. - X .
R S SEAEAURyn oR NERS PAHLE, o gve
cempeyngowiarie &t irepreserfs Hydrogen. BrbsedpemSPNYKHioai®aspmpound
wieaLUR™ whpresert® R® reayrbenmvrésd] duy b yethuotjemnamirstisn wit agioweound of
BB RS8R ot SRR
AR Sr PRl Ryl WHSrer ks i . IFYIB0 SHTRRCB RS o g or odine.
Vhemginedresents egthyl [ah the3atbanratemeadiaceseade Rt REo@pyiFapresent

h?cﬂﬁo?é@ﬁvﬁ?éhw edumtip be abkydriatite R v dbséribed @spesINd
of formula -L3 where L3 is a |l eaving group such as
brom ne or iodine. Wwen R2r

PEaress () YRIFRIY GPapasRs @qsivm@f? @%dﬁﬁ%@@?@“fﬁmm L?
répresente@Hwhithcan compfing respequaithlap bE-dimethytanegtonropyRe3-as

B REFIRAAIRIPURChAIE(PDEPH thd hreb¥iieCatl 1-Ky FOXBEhERSazole
(ﬁ&hlri’é‘rt +-R{l]d r8xyatzQ§er§:z%%%lréCEH8fAT% W éTyllJiPab‘el édI\)en\f\’isq;&({heélé1 L2
dichloromethane or dimethylformamide followed by reaction with the compound of
formula (1V).

Process (b) may also involve halogenation of the compound of formula (lll) wherein L2
represents OH with a suitable halogenating agent (eg. thionyl chloride or oxalyl chloride)
followed by reaction with the compound of formula (1V) in the presence of a suitable
base such as triethylamine or a solid supported base such as
diethylaminomethylpolystyrene in a suitable solvent such as dichloromethane

In process (c), examples of protecting groups and the means for their removal can be
found in T. W. Greene 'Protective Groups in Organic Synthesis’ (J. Wiley and Sons,
1991). Suitable amine protecting groups include sulphonyl (e.g. tosyl), acyl (e.g. acetyl,
2',2', 2'-trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl
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represents OH with a coupling reagent such as
1- (3-di net hyl am nopropyl)-3- ethyl carbodiim de
whyanoetskori de (EDC) in the presence of PCT/EP2004/004245
1- hydr oxybenzotri azol e (HOBT) or
1- hydr oxyazabenzotri azol e (HOAT) in a suitable sol vent
such as 30 di chl oronet hane or di net hyl f or mam de
(f pIvenng)] whichrreaché maviet! by thydrotysispewn dsivf anfagichsch as
h;(dré/éhlor%é&ﬁ%? r oQDctnFsW Wdio@\éﬁélyﬁs B4 BESAYRGIoRP oPfedubive

Rt el aﬁr'%hqﬁgﬁwée%cs%?%aﬁ%faaﬂPi‘“ﬁ% £ef S8 dvidys
apbpiateOther Yitablelandine sraterdnNg 98P Hig ldﬂﬁefaf' ?%%361(1%0':3)
which hnatyl‘tﬁe eaed by bage tatalysddhydrMysis or & Isellcbplwerresn bbured benzyl

kweaéb%g%rﬁlalﬁh S bB[u‘\c?ﬁ @ydllﬁglhﬁﬁyﬂyntzﬂlﬁ?&d @&liman linker

)
g b ol

agidocess (c), exanples of protecting groups and the
means for their renoval can be 40 found in T. W

P%p?gg%g rrgéyg; ﬁ&érfeﬁ?g@ﬂ HQ ﬁ\fénﬁ?%mt&c@f\y&agﬁ Eﬁmeﬁc]res such as

Ceonhiic Sl SESiophie aromat
e@ﬁ@dé%t'qnn@l('%@ns[ﬂ MR (/I@ i, nlu8§9pljl ic Cq?c?c ?g aromatic
sm:sawbn, esBér, Iytiralysist ori antibe bowd foomgticny. Eaapbles of transition metal

@é@ﬁdns‘lfsefm By ek 6eRanY brocadites ineluale Kiyd following:

Pﬁj}ﬁd&{n&i‘é&g%& Fé%’iﬁ% aecq?tlgﬁszgéﬁ/fagg é@%?lc e(lgctr%ghﬁ@sn Qféh) as %{yl
halisier, and oraymrn@tmh@ree@eatsp AP édasmm%ws (R Rl cross-coupling

rday:ddmgel?mlaylﬁSJmScaléIy@eotmnmyinorgamimxdatlwrexd;acmonsdaetwmgamc
efét:trébrf?les 2suclg a ta'?y}l ﬁQlko@éogﬁJ‘W&ﬂ‘)‘hh’éH%Ud%QHﬂldé%'aﬂg aftids;

I'n ace

oo el 5 o o AR B oS IEL L

haﬁdeshamdayuqmmmmm dsanees a@atcaqpyg@@eﬁ@tﬁdcﬂoyglm rgactpns

bém}eleﬁtphbﬁ@@ah@abmnmm benzyl group, such as a
Merrifield resin bound 2, 6-di met hoxybenzyl group
(El'l'man 1inker ere

o et (ST, LN B8 By srgcedure

acid. 10 Process (d) may be perforned using

conventional interconversion procedures such as

epi meri sation, oxidation, reduction, alkylation,

nucl eophilic or electrophilic aromatic substitution,

ester hydrolysis or am de bond formation. Exanpl es of

transition netal nediated coupling reactions useful

as interconversion procedures include the follow ng:

Pal | adi um cat al ysed coupl i ng reacti ons between organic

el ectrophiles, such as aryl 15 halides, and

organonetal lic reagents, for exanple boronic acids

(Suzuki cross-coupling reactions); Palladium

catal ysed am nati on and am dati on reacti ons between

organic electrophiles, such as aryl halides, and

nucl eophil es, such as am nes and am des; Copper

cat al ysed am dation reacti ons between organic

el ectrophiles (such as aryl halides) and nucl eophiles

such as am des; and Copper nedi ated coupling reactions

20 between phenol s and boronic acids. Conmpounds of

formula (11) may be prepared in accordance with the

follow ng procedure: -12 WD 2004/101546

PCT/ EP2004/ 004245 4 O
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P N4 P NL3 Step 0) N(R)fl (R&)" H (R)m (V)
~P- N~(R2 P N\R3a (M) N\R3a (IV) Step (ii) q 0

woRM4MbRZ6 (R 4)m ( )n N R3a (1) wherei n RZPCTREP2003/004245

n, p and q are as defined above, R3a is as defined for
R3 above or a group convertible to R3, L3 represents

OH or a suitable leaving group such as a hal ogen Atom
(egq. , and P1 represents a SUIt e
pRILofect | oup such as t 5 but oxycarbmhyl L3

S s step (i) t§ppOrlly conpris

Q%? e couﬂ1|ng comdrtions g~ (R)
md|netQélan1nopropyl) B\ethylcarbod||n1de
hydrochlor( e (EDO) in the N G@mce of 5
1- hydr oxybenzotri azol e ( \R3a (V1)
1- hydr oxy-7- azabenzotrlazol T 10 When L

represents a suitable IeaV|ng gf@di ¥)such as a h | ogen

atom (eg. chlorine), step (i) typically conprigestet ¢

use of a suitable base such as triethylamne inja

sui table solvent such as dichloronethane. 15 Stlep

(ii) typically conprises a suitable deprotectio

reacti on using standard conditions such as tho¥e

descri bed above for process (c). Were Pl is a tert

but oxycar bonyl group this may involve a abl e @acid

such as HO or trifluoroacetic acid Conpoudnds \of
formula (I11) wherein L2 represents OHI™
prepared in accordance 20 with the foll ow N (R%
procedure: -13 WD 2004/ 101546 PCT/ EP2004R004245 g Q:iS "
gO04HNRNA4) P2 Step (i) (R4) I (RRL-L4 m (W

(M) Step (i)

(I
wherein R2, R%, m, n, p and q are as defined above, R* is as defined for R® above or a
group convertible to R%, L represents OH or a suitable leaving group such as a halogen
atom (eg. chiorine), and P' represents a suitable protecting group such as t-
butoxycarbonyl.

When L® represents OH, step (i) typically comprises the use of suitable coupling
conditions eg 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) in the
presence of 1-hydroxybenzotriazole (HOBT) or 1-hydroxy-7-azabenzotriazole (HOAT).

When L® represents a suitable leaving group such as a halogen atom (eg. chlorine),
step (i) typically comprises the use of a suitable base such as triethylamine in a suitable
solvent such as dichloromethane.

Step (ii) typically comprises a suitable deprotection reaction using standard conditions
such as those described above for process (c). Where P’ is a tert butoxycarbonyl group

this may involve a suitable acid such as HCI or trifluoroacetic acid

Compounds of formula (1l[) wherein L2 represents OH, may be prepared in accordance
with the following procedure:
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gO R NOH (RA)ym(lll)a wherein Rl, R4, mand q
are as defined above, L4 represents a suitable |eaving

w@e@apo1ssach as a hal ogen atomor trifl ate andP@REP2004/004245

represents a suitable protecting group such as 5

met hoxy, ethoxy, t-butoxy or benzyloxy. Step (i) is
typically carried out in a suitable sol vent such(§s
N, NH{diqget hyl, Por mam de or dlnethylsulfox' \n the

| e catal yst such a

m

tllr{Fs'(dl beRéEYQly: Sﬁgggﬁﬁ%g%?é‘l pal | adl um( O?V“ﬂnd

2-dicyclo (N, N

di met hyl am no) bi phenyl or

bi s(di benzyl i deneacet one) pal | adi um and 2-
di cycl ohexyl phosphi no-2' - (N, N-di et hyl arq bi phenyl
or acetato(2'-di-t-butyl phosphin-
1, 1' - bi phenyl -2-yl Ypal adium 1 in t e pMesengs 8
sui tabl e base such as sodiumt- butoxi de 4 ot assdHIM
phosphate in a solvent such as o-xyl eneR ¥ oxane or
toluene, 15 optionally at an el evated tenperat ulig?

Step (ii) typi cally conprises a suitable deprotection

react st andar Pti se .

VHEER Fodd” BbBTL PO oI OIEEaa0PS 1" fRsrrnios pulah Bryieggroup

syefvap am&geagtor@ph@ﬂytetawdé’ rmgresmﬁ@ p\seitahle pedieating @ratp such as

nigth®as ethosy, albyifoxd ohgeiagloxgl s eg. using aqueous 20

hydr ochl oric acid or a base such as sodi um hydr oxi de
l.ithium hydroxi rrrul

SR bE WA BT84 oHt b A ab b agen wiehiany . Srimpigereamide or

disethylshifdxisigan thet prasgreg.of etblaee sne) asrpgtagmiurpcahmnaie. Bljernatively

sterpe@trh béc&AEP BN AtHOd shib@dAal{dtlsueh asW th thi onyl

e
dpm v'aW'mew ¢ bigfdibgpaideranceipngipalledjenanget hods.
d@yoipbexyitshosphihehriN, B-dirgthglachirid)ieibhemh ar ametato>-dist-butylphosphin-
1@-‘5%%% ple Iﬁﬁ'll&&urlﬂqylﬁ t9d bleBbhos c§f%"swt§9|e%ge @ﬁéh as sodium t-

onls vers
e GHieghL ) S 3 Srolfeeriprae Qdduene,
OPHprtqHéa @abmtﬁﬂ teynperalyrel ogi cal di seases incl udi ng

Al zhei ner' s di sease, denentia, age-rel ated nenory

§n§ g:' %ﬂ dﬁ%rji s%%ﬂéﬁléﬂgﬁroiedctlxprgaggéﬁ El%ﬂl?égn ard conditions

L\Ve
e oo OpBRCHeS (5 ety apalkaxy grou such as
ethoyy &iis may ir@ive suiabie sicidics base catalybed pydrolysis egosdig aqueous
h§éroekerieBsld ot 8 ®Bsél S £hescrliuni G dreking oPRhRA BRFY%ide.
psychlatrlc di sorders including schizophrenia
(particularly cognitive deficit of schizophrenia),
Compranpds Af Taehyla () whersinda depresents aissirkle leavingsreys sueh as a
haledeadttine (6go nhlodime) ntaydieherepatied dyseatingia lcaaipognddidsinuyta (111)°
wWAR tRBRY! chloti€é B} SxdiyicAbfides. nasal congestion, chronic
obstr uct | ve pul nonary di sease and gastro-intesti nal
di sorde
Compounds of formula (IV), (V), (VII) and R'-L* are either known in the literature or can

be prepared by analogous methods.

Step (ii)

Compounds of formula (1) and their pharmaceutically acceptable salts have affinity for

and are antagonists and/or inverse agonists of the histamine H3 receptor and are

believed to be of potential use in the treatment of neurological diseases including

Alzheimer's disease, dementia, age-related memory dysfunction, mild cognitive
-14 -
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Thus the invention also provides a conpound of fornula
(I') or a pharmaceutically acceptable salt thereof,

wo e4aes4@s a t herapeuti c substance in the treBCTEP10040004245

10 prophyl axis of the above disorders, in particular

cognitive inpairnents in diseases such as Al zheiner's

di sease and rel at ed neurodegenerative disorders. The
inhpaireTent, moghitive ue‘rcutpemiepet,eaearqpetnrmmal@fmftan@;ra@tﬁemalrmrrmgrame
PRf g%%e%sé’fmtﬁlme abersRis, HirQ@ SR §eep disdrasmBhcuding narcolepsy;

R U i2ga 0L AT D5 Bl Ak 1
@mq@bcﬁma)oattefr@pﬁapﬁcﬂ(hwefﬁacﬁvsér%ﬁ%e drrresyigrand aadiction; and
ofhef gipbaddsanciading dbesitgodsthrha, alleridinities pasal congmstion, chronic

!8 ;(Fcﬂ\tlé Blﬁ\m%ﬁgr}l | et BRd @§&r@fntébtnﬁ§l"&i’é?#(ﬂ@s of formula

maceuti cal'ly acceptable salt ther eof in
t he manufacture of a nmedi canent for use in
Thustherirvention alsh@revidasa enraraund o forpwitad s @Ophaﬁnaceutlcally

atdptainy salt fhercopfpaiseds Dihefapentid sublstgncalirethedteatrngnt or
p%)%'ﬁﬂgk QLethel %bo@e AlsBRL % Qﬂ@lﬁl?@é&%&&h@ %péﬁ‘?ﬁ%ﬁsﬁ It di&%ses such

repa i
aﬁﬁg@élﬂ'ﬁﬁr §5d|se§ge@ﬁg,§§atp &e qoggg?ﬁergw‘gﬂ%r ?{ap urt her

provi des a pharnmaceutical conposition for wuse in the
The §REARSH fuphert 6}8\/@@@@{ ﬂwe‘ﬂﬁcﬁ%fdu%%ﬁnémloﬁ Brophyiakis Dethetdbve

dg&[%gﬁu grb‘ngngré% ? fnt%]gg a%r \ﬁmeﬁ @%&’HO?% Fﬁérlng to the sufferer

adberapeulisply iachyeamony Ofﬁé’OmPQ%‘iHPf Toruual ghePhrRseuticall
aptepiatikesalathplef.maceut i cal conposi tion which conprises
the conmpound of forrmula (1) or a pharmaceutically

iRt apect Beonanton §usRR e W e o a Y [ofmua s
phsmqenthediwapmmﬁ]sau tharesf ifdhe manugsiiie ota aps glenf tﬂr use in

iR Pemhennsidhe asdrtdisgti@smed to be useful as e|ther
di sease nDdi fying or synptomatic treatnents of
Al zhei mer' s di sease. Swtab e e ?‘Eﬁes of

S

Whesy Y56 it fferarye scon?wn%%oafagﬂ 2 (RAGAPLRL ﬁﬁ'BP‘?fd In a standard
pbhmhacesticl comnpesiton. Sutlo nompesiticns BN EEreparad ysing standand
phB&e@afesni ¢ agoni sts, M2 nuscarinic antagonists or

acetyl chol i nest erase inhibitors. 40 Conpounds of

formula (I) al so be used in conbination w

Tﬁug,ttaﬁpw@emmv%rpa&&meg provides @wr@rreawtlﬁ%momowagn fe
useireihtit@atrhent loé thesabioué disnrdenewhick abmprisesthe campoursd of

férﬁrlﬁﬂ { P8 Mhé?ﬂn%@élﬂi‘%é@ aRHpBbRSsaRIhSTESK ardl d %&Girﬁceutically

ni nasal congestion or chronic -15
aﬁ@ﬁﬁ?q%fgﬁ@rPCTlEP2004/OO4245 obstructive pul nonary
di sease. Wien the conpounds are used i n conbi nation
'I\Nétdﬁes@nhE‘Wenttdnefu@mx&tﬂrd)\ﬁde%gasmamabélﬂlcemmmﬂsdlsn wehjchbe

cgmlgéssﬁ'ng RShﬁJ‘@F foﬁﬁ@é‘?ﬂ&‘ thé(m%{ceut?daw htapemssat by

conve vention thus provides,
ther’fe%f ernaret mas @?'y%FCEBﬁE‘erFQ{ "¥n comprising a

compound of for mula (1) or a pharmaceutically
CGHHSIRhad bEfoftRlila \(BiMayse et a9 Eornbigatidrewittnbthbr tefapetificesgents, for

eg(gr%%f"epegé E&mEHS %Fam%d Bitul as either disease modifying or symptomatic
treatments of Alzheimer's disease. Suitable examples of such other therapeutic agents
may be agents known to modify cholinergic transmission such as 5-HT, antagonists, M1
muscarinic agonists, M2 muscarinic antagonists or acetylcholinesterase inhibitors.
Compounds of formula (I) may also be used in combination with histamine H1
antagonists, such a combination has the potential to be useful in the treatment of various
respiratory disorders, such as asthma, allergic rhinitis, nasal congestion or chronic
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The conbi nations referred to above may conveniently be
presented for use in the form 10 of a pharmaceutica
w0 oo Eeé on and t hus pharnmaceuti cal fornul at i BPEIFEP2004/004245
conprising a conbination as defined above together
with a pharmaceutically acceptable carrier or
exci pient conprise a further aspect of the invention.
oB$tructivslpvimdualy dissmsendhes thaf coanpmunde erebisedtin corsbinajorbwith other

ti‘?e9i é?J'tlé ta&érﬁg tﬁé tc@f%o@rﬁﬂ;qﬁw b&bdvinersd Bihdrargosistialy bin
onbli atr maceutical formul ations. 15

tﬁn%\ottséyrtyo%n%'ﬁ&f’e’f"a’?tﬁﬁﬁ‘s (1) or a pharnaceutically

accept abl e derivative thereof is wused in conbination
THE ilveisiERO8 grdvitRe ipeLiuiteragpbitt, acombimatigacarsprisingea compound

oﬁ%ﬂ?ulg'(ﬁ%?g%pﬁﬁ‘{]ﬁe%tléﬁl ageezpqat% dERRIRVE BHERER ALt with a further

when onpound 1s used al one.
thespReNF PEed WG9EYSwi | | be readily appreciated by those
skilled in the art. 20 A pharmaceutical conposition of

Thb %ohBM%ﬂérﬂsWéferVé@l' 16 RbbRYmae c@tﬁ\ﬂhﬁfnﬂﬁ bbYresdriedtfor @se in the form

ob# ph&haelfce fitGRlioh SR ELS lﬁ%ﬁn%ﬁh?ﬁl TBHRRERS comprising a
coebhalionamieinehaheY o PagieT Wik aqihermacaycall acheRARe CaRieT or
extipieatdotmise Gafpahdresspectaf #le ihvendiod. phe pml\aduacbn@“,nponents of such

0891%% rﬂé Bé‘ |a@ﬁ11m§t9r%€'&ﬁ§r serq%l@tféﬂy of sihRIthGedRWIR EEparate or
nj ect a or_Lnfusi bl e sol'utions or suspensions or
[‘1{5 arrmaeggu ?ﬁjfﬂ Waéaﬂ? ni strabl e conpositions are

generally preferred. Tablets and capsul es for oral
VREKH & bSrhp@indast formuldg) o prierthadasieallyaaeptablt desiyative thereof is

ug&ﬁ] r?&o%t*ﬁaﬁ{&ﬁ%fh‘ on&’ﬂfé %gerﬁ%ﬁv@§%§%§i%é‘&me disease

an
skite hﬁ@?&ﬁ?@cﬁwwgw% e % S,comppuind is used
diariel épprapeiptchdnses atlbbe weadiy appigciaied birdnoredkilige in thR@eiwn
in normal pharmaceutical practice. Oal |iquid

Agr % ragé%?glscq@osmgn o'f'thtenr?vefn%ﬁnv&l{lch lfngf/ bgﬁguﬂ%ﬁgr@d by admixture,

sggt@bjbgt Fpbiant tgmpgra e aﬁg@tragsq grie H@st‘c!ﬁerﬁsd‘fsu%' yoqcf;pted for oral,

pararderal orfrectaBidmieistratidn and, Be sudh, niayvizet is thepforrotofi ablets, capsules,

o?‘éd'hh@lg rﬁ)‘?eﬁé‘?é'ﬂo‘h%e odRdeps ﬁré‘rﬁﬁ’es , RI26Agds, eBtofsRiBBRI RIWdIRRS injectable
a

nventi on S [
Qg ml@e sngﬂ?%ﬁ ?rﬁulgaer}is&og\)?tog supé} sYcSr‘T’esu gg%g@é%rﬁfﬁﬁ?r%gg J&%posntlons
e(rs;\/geraefaliva@refenr@riude edible oils), preservatives, and,
i f desired, conventional flavourings or colorants 40

'I%‘Bfet?é‘ﬁc?ggp%gég G iRt AR méy} b 91 W &osé%%ﬁg%n& Md¥Econtain

t
AU RRES R Biants, Sucht 8pp ARG et TGy e a1
disiieglasts andeacceptablewrritingrgsstsdi Thy tabletsHaay /e reated apeprding to

RN EIRkAGWN iHFREmalpharhacettitd @Factibs.pended -16 WO
2004/ 101546 PCT/ EP2004/ 004245 or dissolved in the

vehi cl e. reparing. sol utions, the conpound can

taraéwci/@r@p@r@?ons MPREE ke e of for 8%3@9'8%%3986 °b@'§yo§bb¢'Pe”S'°”

dolutibhégniutdionsa spups abeléirsj el may beaimdbefamanid dsyaradagt for

régé/r%ﬂfuﬂgtte il I\/\léter%qloméa%ﬁab‘ﬁé«'\‘f‘éhlc?é béfoleGR). SBACIGLIAYréFarations
reservatives .a s

bresyin cpiveni8ne aling Fl cstdihR gy Sl 2B Bgents

nearacieoBs Yehides (wrighemay molqdﬁgdlwﬁ g oAtV Ao desired,

saleitionaflavedringsdecoloentisim Parenteral  suspensi ons

are prepared in substantially the sane manner, except

Igohr paretn?galcaMnls{}atlon fluid unit dosage forms are prepared utilising a compound

of the invention or pharmaceutically acceptable salt thereof and a sterile vehicle. The
compound, depending on the vehicle and concentration used, can be either suspended
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I's suspended in the vehicle instead of being
di ssol ved, and sterilisation cannot be acconplished

whooRitdtse@t i on. The conmpound can be sterili sedP@IEP2004/004245

exposure to ethylene oxide before suspension in a
sterile vehicle. Advantageously, - a surfactant or

wetting 10 agent is included in the conposition to

of dissblvedinthe nelicle minl prepeiingisolaionsf the isempoupd oaitibe dispeived for

uﬁ]@é’ﬂéﬂ%nﬂ'fﬂi@r stalise@ Befiré filin® Mtda Suitableovi@BrodpypovRl g sealing.

A?%?Et%{;&ﬁls}'yd aﬁ%%d'iltg sBc?n 9%%1 | ?%ﬁaﬁ%c ése‘ﬁé‘?nv@g %h&' Suﬁerlng

apRBiS#6 el%@lveq Kdhe Mﬁ'%'ﬁna o gdBangehe ﬁt@bt 'Fye éner@mmtlonn@n be
fimzen eft@nrftiingrietd tia: siak ater the wialtdr rempyed undeh gadliuinus Badenteag

s%ﬁéhs‘o‘h@ e picPHRIAAS §u5’§tar‘itlélﬁ)r/n q’iesé?érnf@r”nﬁnnérh&(déﬁt @Bt thefcompound
& SGurted e udies Mistiie.orbro dschBS, il ieMRARTbanrdt be

acooplishgd bitfltratiani T%Pwnmmdt@nmt@rglse%hﬂ expRrsre,igi ethylene

ostiRiseefore gusieensidiiim b Sterlleecehighs . e AtiVemtageonslg, aisaléactarft OF wetting

?éﬁt’@ﬁrﬁ:ﬂd\é@ iPth td&&@%sﬁoﬁ?d’facﬂé@é‘uﬁ@gﬁ@{?( |Bm1}5[1 h%%mpound.
The followmn

or a nunber o ks or nonths
Descriptions and Exanples illustrate the prepar at| on
T coomppsitionl mayfcontain fromPekh iwd9% by weight, prefesaily EemnaitOed 60% by
vidigHt, sitiye Sdtive Meatémel] adpending YRS MetoddF a8 RlirfistEABROTAE Sose of

tlﬂ‘@éfo:ﬁ;‘?oun%ﬁg%é? Wﬁ%ttr%%trbéﬁt%tf LH%eaf@%He‘ﬁﬁ@%bddué‘&déFs%ﬁu DA% the

%B@'é{%?é’l"ﬂm @SﬁBBWSS%BI e disardess. |tWa'QB§/° dhe puffareroand other
simite f40@vs u siowgverhes ageoeratiguide daitable betttdsas Dexydre 0% tn1000

ngg n%r@l@urﬂabl)} 1.046 bbo ﬁ{gs ‘én@@ué'ptﬁ}{ltedaséé ath tHéaédmmlstered more than

opts g ScERERe bl Holae TRy o P h8) Bt 3 reer o
weekk ahRHs1 H- 1, 4- di azepi ne' C Description 1 35
1- 1 sopropyl -4-(pi peridi ne-4- car bonyl ) - pi perazi ne (D1)

Tﬁe%ﬂlo@mnog ?scrlp?ons and E amples |Ilus‘crb ate the preparatlon of compounds of the
g Py plperl car bonyl ) - pi perazi ne
ochl ori de

1 tert - But oxycar bonyl - pi peri di ne-4-carboxylate (5g) in
Fbé Qﬂgbféélatéﬂ%aﬁ BARORHe VMlIb\blnglﬁ?droérﬁorﬁﬂe)saft ebpv&elistiay be

agy?qu‘slpig Rl o PPN DA 2l

naﬁer@tr@a IpyRd R)é%x fel‘FB?P 919 e Mcsiorthe
pﬂ@e&ﬂr@l&esqgrib@dm Desonigtioned; Istegh 40i t h sat ur at ed
bri ne/ sodi um hydrogen carbonate (1:1, -17 WO

RS Qﬁ%%@%berﬁ%%ﬂé@% g, PRI b BARS o e g
shigtam kelgmesish mayrishbe referTepile asr @%zta@udw Hr 1 FiEctipzaping .

(40m , 95:5) for 5h prior t poration and re-
evaporation fromtol uene (3 J The residue was

taken up into a m ni mum vol Et OAc and treated

with HCl (30nl, 2N solution in diethyl ether) for 1 h.

The resulting sub 5 titled conmpound was filtered off

and washed with diethyl ether before drying under
Descuiptien 4. 8g) . Step 2: 1-1sopropyl -4-(piper!
1disBpropyt-a+(pipayidinesd-parkionyl)pigbazideqoypt of D1, Step 1,

485 194 S8 5et-A-[bid i dihe AXhrBER-bRradind R YRS I be
1-tert-Butoxycarbonyl-piperidine-4-carboxylate (5g) in DMF (60ml) was treated with EDC
(5.59g) followed by HOAT (0.1g). After 5min, N-isopropylpiperazine (2.8g) in DMF (5ml)
was added and the reaction was left stirring for 18h. The reaction was then diluted with

EtOAc (150ml) and washed with saturated brine/sodium hydrogen carbonate (1:1,

-17 -



10

15

20

25

30

35

40

carbonate, followed by extraction with Et OAc and
evaporation gave the title conpound 10 (D1) as the

w0 e@e/1bise (3.59). 1H NVR 8 [ MeOH-d4]: 1.073 (BET/EP2004604245
6.4Hz), 1.69-1.75 (4H, nm), 2.5-2.58 (4H, m, 2.69-2.82
(3H, m, 2.85-2.94 (1 H m, 3.13-3.22 (2H, n) and
3.54-3.65 (4H, m. Description 2 15

206rhi§ eplowpy by $rihd (HE0BMYMThp ELOAT thyar Bay bYanorgied italheasdiyness

gﬁ{eqe%gﬁhi tr@ét@@'i/\ﬁ‘t BT/ wATRR 40ﬁﬂt@§§)lf§ﬁ5r¢@f drad al&oration and re-

f'?”@:m?‘iﬁn(? %‘Wd rﬂl]‘lg re 98‘5 3taken up into a minimum volume of
EtOAcant beated with é?léfﬁordb ak:,lszp sthyleiheskfos 1hnEhg tgsylting sub-
tifisa &ﬂﬁﬁounﬂ wHilte gk and Wﬁwedeﬂmtdleihyl reither beforevelsying under
%é o stir at it overnight. The DVF was renoved

5%9%.1 |sae§§#x8@'[ lstipt Rt RaRMbP RO The "B onc

Thaypeaduaief D, iSéep {MBQliysaived in wateéraed baﬁlﬂ@d vith ppigseiuiias
cabBRAE Hofsvd PbexrREsn with E@N@aﬁ@@vapotétemgavpmmtle(da&apound

Cr a%jﬁ%'fr fbg% Qdié)g Iﬁth‘iﬁﬁg%@H 49198 4(46¥1.69-1.75
@30, 352 § g4, v ?4@293 8 36529 1%762?(@mrn>and
3r542653(34+13nﬁl}0(3H n) 3.4-3.55 (4H, m 4.52-4.59

(2H, m 8.45 (2H, s). 25 Description 3

4- Cva ophenyl ) - pi peri di ne-4-carboxylic acid (D3)
e 22

115?Wﬂwhﬁxﬁbﬁéhmmomwm-dm -#ry)-piegiidpRrearaonyl-piperazine
®2f | uorobenzonitrile (11 56g) in DVBO (200m ) was

Fzé gnpéeﬁ’@éd ? be¥l tEa mpduRdré-bmslo- @f%r%b rimidine

R e L PI%%%F'PﬁgD@ZWJH? AP o)

Teemnam aiktaredvas@liomeditel g at stavernighti oD ares removed by
diPaton Addthyessiig westuh'ueHm;s partiibneddcdedn H,G/EdDADR0:20ml). The

%9 M VE! ecar1 n‘S ' rRBrebi 2thg ﬂJtljaQ b e ere B& dryness to
T e

J26.9), (1IMH1)6.(285m$Btl p1.2(2H, m ), 2.30-2.35 (2H, m), 2.40-2.48 (2H m), 2.64-2.70

(11 (fly Le8nuRNERY ) PiREs @LHnﬁma a4 BOYH, m; sars (@HT bR
product of D3, Step 1 (22. was di ssolved in

1, 4- di oxane (150rr1) and 2M SOdI um hydroxide (87ml).
Deseripti@@8i on was then stirred at it for 2h and then

1ﬁ(urcymnapﬂa/hw}dipundumﬁdmaxbdqh(:&Eml()D:was added and the
@ﬁ‘ L Fﬂ?y e@t anh&Qﬁ) biferidihe-428r1 gon nmxture

d fied.t .
Tt D APA FoieT RPHED GAOKNE Sl Pitbe elffooric
agidtatiyd eeier (i5ghaminetassixymzatenptedAd-4ehantibriseadign was heated to
120URMF gh| ASter SoolAg Beldentivids dvapsratedlBithg restiiuectdken up into EtOAC

é dd \%Q%%\ﬁﬁﬂq @ﬂl/l ?21(55 ?SB f t‘é);dlrc?g[ enARNHA sol$tlon (2 x
1537 Rk e (DI YRR S4B BRGETEHSISE BB SUbied
chapoung(A2diy).4.CMS electrospray(+ve) 259 (MH™).

step 2- (14(4%%@ Reny bmarmé ficagbckyliaagrny! ] -[ 1, 4] - di az
T%gfbg%{ucéatilgi %5 gg%zé as d%seo%ea in 1,4-dioxane (150ml) and 2M sodium

Mdr[DIId@ASB’?I&.n%% @%ngn wepdengitified at ¢ fergdrand) then further 2M sodium
hydrofiddi(&zral svae added and the reaction heated to 70°C for 2h. The reaction

mixture was then evaporated and the residue acidified to pH-2 with aqueous 2N HCI.
The aqueous solution was then extracted with DCM (2 x 200ml) and the combined
organic layers washed with brine (100ml), dried (MgSO,) and evaporated to give the title
compound (D3) as a white solid (14.8g). LCMS electrospray(+ve) 231 (MH").
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1 -(4-Cya nophe nyl)-pi pe rid i ne-4-carboxyl ic acid
(D3) (3.94g), HOBT (1.01g), TEA (2.7 m) and
wda2a0enotsat oxy- car bonyl - 1, 4- di azepane (3. 0g) WeCEEP2004/004245

stirred in DVF (25m) and then EDC (3.7g) was added

and the reaction stirred at it overnight. The sol vent

was evaporated and the residue re-dissolved in DCM
(100rr1) and washed with saturated 10 sodi um hydrogen

fowe £ (2 x 80ml), brine (75ml) and the organic

1@%&h}{%bé&r‘%éﬁ%dm%nzfjﬁgnﬁrf])%@&lﬁ 14 afd.a}'g afid ﬁg&ropgm#w (D4)
tan 10 drfesd a&ycawo 644 -(Aseypnap Bo
[nqmazepang the requi red product were evaporat ed to

U Ipidek |8ﬂef406ﬂ? c 88id IDINBI%GF HOBT (RoRAITEA (2.7
%\l\?% ﬁ’f"’%}'ﬁ&fgpr agg] }/?»)61 ‘ﬁ%ﬁep%wl_@ sz\’iggr tsﬂHF r\TIRM %5ml and then

péh(é ma@@ﬁlri@qi paetheThactionsied abft omrmg@ eleme bav)d
eViforates aad tedrebiduOEMIc2GMJ inddTM4N (D) andiwasked witosatneted
%@n)shg}ﬁﬁ%ﬁﬁ%g%n t%ctz&%n{lﬁﬁﬁﬁé gignﬁ} Ak tﬁ% ofdarid 1oy or: (MgSO.)
ag We@ DI ggjdg %ngg%he& 5 %%f E%hromatography [silica
gell step ooadierd - 167e MeDiBin(GM). Fra(ﬂ@”@é@@ﬁinml the resuired product were
evadersie@ Regivy thedsubBtigeedrabdid Ascanhienaoit {ope)y. acivise
NSRS Step Lo openy a1
j di ca ra
SteR 8 (LB SFBaPBOMIDBRRUINeH-Rebprg L baldjk7 4P fydrochloride
The paguct of D, \BtEMF (T 22j)iwaswiissotved it BEM @5 artd 4ADECI in 1,4-
dﬁa%ar?el &AIeﬁltsé la@a&ﬂarrgythﬁlg&anéﬁ) sth@d atAf fofDh SR, solvent was then
Zl s

e‘é%‘ﬁ%ﬁlteg gltvf\% gPer @%cct R quﬁ i[P 43923 4 \Whﬁje;%/oh rr edegm‘bw
elpgosERYa¥® IWKMHWs renoved by evaporation and the
resulting residue was re-dissolved in DCM adsorbed

D? ﬁb,llsca gel (1 Qg) and purified by chronmat ography

SSans et SarpbSyslhetafide {EFU s NI B
Ssap 1 1kCyolopentylieiedbuigxysasbemmirsridiped-casbepy]-piperazine

158R1BLtdxg EarbORpPipeading 9)-carbélyiic a€it €2.2g)0A mnaDMFV(GIDmI) was treated
wﬁﬁ%@c 7a1rg§tfc9f?)\fd b{ﬂ-@ﬂ' Rp?gﬂt X rASnglﬂ' N%gclopent piperazine (1. 5g) in
dm%Mﬁd?meW@sad Sti@ﬁ 1%@@)?’[%@@%&@?& iged Q5 188 Crcess DMF
was Oamnpvexhioly ¢vapataion and memNsuldn@mMUH@as(rSfdls)solveﬁm DCM,
afj&ﬂfﬁéd Qﬂto@ll%bgéﬁ(ﬂ(}@ﬁalﬁ hrifiedl b ichioat@dradBsiliEX §85510% MeOH

((fqnltqn%m% aﬁ% Qjﬁ g?%m?av 0 cf @&ﬂ/ﬁg&ﬁé 88?321%@9 Féqc?omblned and

the sﬁv%gqm\sﬁd(bv\@/ﬁpqemm@ve e plitlad, GHtrgund (29). LCMS
ebC@erQ&‘(&t/@!)levaﬁl(MHf)am ne di-hydrochl oride (D6) 40 Step

Tie BW‘W@:“ e he-4-caySd é{%\ﬂ iperdimedrRydiBchloride
f

L e ARG Lo iy s o
dweh/m(@nbn'@e(rgaquomyuxturmwasﬁ stiread it for tBurkxcqpgsolvent was

réhbwcﬁg btatubmto G0atHe title-cbPhpdGh@ (I9BY/ akGil&rdam solid (2g). LCMS

é@d‘ﬂ@_l Sodi um t ri acet oxybor ohydri de
Z)orti on-w se over 15min. The m xture

Description 6

1-Cyclobutyl-piperazine di-hydrochloride (D6)

Step 1: 1-tert-Butoxycarbonyl-4-cyclobutyl-piperazine
1-tert-Butoxycarbonyl-piperazine (5.6g) was dissolved in dry DCM (100ml) followed by
the addition of cyclobutanone (2.10g). The reaction mixture was stirred at rt for 30min.
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was then stirred at rt overnight to give a black

solution. The reaction m xture was washed wth 1 N
WONO1¢180¢1L) and the DCM | ayer was separat ed, BCT/BP2004/004245

(MS™) and filtered. The filtrate was evaporated to

dryness to give the subtitled conpound as an oil

(6.19) 1H5 NVR 5 [ DMSO-d6]: 1.39 (6H s), 1.68-1.87

S(Qgpqlm ff)ace@xgoozomprl(ig}(ﬁ 379), was, adsled pgrtpgwnsem)ver 1Bngn.(The mixture

was th&n gtirfeRat F8o\eknibht tolgive& BchBso’iut(oﬁal-ﬂ'hmeacﬁbremﬂure was washed

vélt Naby bm‘B rtﬁéb’@fﬁ/l% Qﬁﬁéa Iegl@g&%bo f|| ered The
fﬁaf? Wﬁé&"@%’@*ﬁﬁ%%?f% B P P o i s
NIVIR 3{EXSRQ-d8]: i3t (B es A &8st $7r644?b| mat 1.42. Q)l/@l'hlrr@hﬂ 15202 (3H, m),
2@ {104, én)e6-207 8504 AP AY), 8. €8I313Q4A! ppess to give the title

8 Spét e¢aa%u9h higHHe  Description 7
%@% mrgﬁgg.g? 55199 ‘QD yl) ' e.r(?én'ml followed by the
addl-tlblydl’f adh HEH muieilc(x@ﬁ)(wml)sgme |readﬁwﬁ rﬁlkﬁmé Wwasastirgidi #itr 1€ bvernight

b\yrdra beﬂa% evasbraghy drypasdt B@Féoﬂ%@%tﬂ@ cénéh 8¢ ad QKNhﬁéﬂsand (D8) (4g).

bef ore bei ng added to a utlono
l-tert- butoxycarbonyl plperldlne 4 carboxyllc acid
Descypfion 7EpCl (3. 2g) and HOAT (0.05g). After 4h the
1F@ﬁdbbutyl-waplnérlldmeed-cmudmyﬁtm]@eraam dids/deschibtitle (D7)

e?é%ﬂ?éléﬂi‘%ﬂfcﬁ%ﬁ&‘e gll%gk(‘i’ %ng?‘ [?ﬂ# Y Srﬂlg W%Q gtlrred with
sasﬁ" ”3?@&%3% PP {01 (FroTH1 PEP eI A0SR A (1
syimion obhderbbuteoaronylypipesidiner4-2arborylicaci (Wdgh &R (a.2d) and
HOYET (0266Y)] Aftep¥aprrad@idn ard dilete8 WAPEIBNRGNd WaRbd with saturated

sB&’ib r?/a-gﬂ%a%ﬁ; u&hﬁ% aﬁﬁ?lﬁﬂﬁ l(’éli)' lgléfg)’re.lf:%1 %%;e\%@ rat‘?dat 'ghe
et ¥es deealved laarmpIlolm P QA 206 isetas T FA 0%
THAGten) abitaneh tolgeys was bildaat aronthé reamtiet kaamdrated @ht yé-evaporated

frofrheluené f Thél eskiduzendd thkén WWEM&MW&&@J @) 2N HéMPdiethyl

offc FC%@@F@;{C&‘& {e+Vaes)f|It%F%f Weheq \gﬁbgﬁfny; SR&! S %fwg%acuum

rpm ethanol/dlethyl ether afforded the title compound (D7) (1.749).
L&A/&eizgtkes@e(ﬂ(ﬁ/emszawm)xycar bonyl - pi peri di ne- 4-car bony
1)-[1, 4] -di azepane 1-Benzyl-[1, 4] -di azepane (3. 789)
I:)angr tte t - but oxycar bonyl - pi peri di ne- 4-car boxylic acid
50 % ?be? were dissolved in DCM (150 m ) and TEA
1('?9@ -dARipgt ding-4-eanbony-[byl-tioeTparie MB)) and finally
StRCH (ﬂBaagyl 4- (ﬂhemmekymbw sipéridiag- @éarbbn?l\)(-ﬁ Aj-8fakepane

1%2&3?% H%E%pé'ﬂe&gl’% g\ég oﬂkle e\%r?%r?e 4-carboxylic acid
T G T BEYL S0  Th 1 6 S o [ oyt by HOBT
(1584d) rnd didaly DG (4.90g). )TheThactioomgariticet ay erovermightlr Tieslreaction

mixreGs tABSl cPRPAEA LSS rifmane F&?Fg&%&lﬂ U@l@l CLISDE] ashed
WB”E%@’%%%W %S@Eﬁgﬁ%%%s Bt T 850y a@ﬁ%uﬂ? fif. The
orsee. awao@@ldaﬁg (MegRPa andrRyaprratedde i arede whishwes puetied by
ccnionmb|chmlinate@rdplewﬁplogxgeledtep@L@é)mzoqm&wéiiﬁéﬂ;{) (doﬂtﬁbmmg 10% 0.880
RIBARLEHILIRS) A POME Plaei¥hs3Phia eWbsired} filddact were combined
1 R Me[e 4"
S R AR
Stars& dli-(etert ﬁuwmw@pny&mm-wnsrﬂjcq@mpaﬂn,&Hdmzepme 40
Tledhprrocioet of OB, 8ggp 1rs1 B akediissdlet ieeth@as t(1 ®ml) and 10% palladium on
cﬁ&f@dé? t\ﬁ'éi; écld?fe Eg 1%%% h @d)‘@f%en%% fof T?rp 'ﬁ?e@ﬁ%ﬂst was

| I t
Itrate evaporatedp to give the subtitled compound as a

el sempyedd @ﬁ?ﬂ%‘rﬁf‘d
clear oil (5.09).
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clear oil (5.0g9). -20 WD 2004/ 101546 PCT/ EP2004/ 004245
Step 3. 1-Isopropyl-4-(1-tert-butoxycarbonyl -pi per!
walreveAdtse@r bonyl ) -[ 1, 4] - di azepane The product POf/EEB)4/004245
Step 2 (2.0g) was dissolved in DCM (50 m ) and acetone
(0.94nl) added and the m xture stirred for 5mn.
Sodi um tri acet oxybor ohydride (2.7g) was then added
Stapd3 t1hlsoperm}ﬂ-|4e(r1 tsttrbutewtziirbonylfmmerldleﬁ -4-carbonyliit.flogliazepane

TR $idduet w@?%smlééalv%dwtmmqs@nmmem (0.94ml)
gcquﬁqo'a%he Sgg' i Jﬁqy SqRRHLYALANALRASY AEE POFRHS then
adidggeand e r%nqn@as@ risisebs fopA@h emwa ilénympiurgiwas themwashed with

s&tubitéd ﬂ)(ﬁdssmmaaﬂmdaiasomtlmh (Bemypdddilin hy&ogen carBbegte 4olution (3x

5%@%& 8 Ré( ¥504? pTrEéeér’?ghﬁ Rayr g@% Qﬁ% tsl\h%ﬁ%s gellhsga‘a/all&ﬁr@ﬁa@% give

di oxane (1 OmM)
Stajiédl - Isweomé wnﬂnm@@rb%ﬂ] Hidlidiazefanech. The
Th@@ﬁidh@ﬂbﬂﬂ&@ﬂé@ (Naﬁg) vﬁdﬁs&ﬂssbmrdm atetrchniob(3@mi anddNH&hth

dIoQger ﬂ%h—@uagdd?asf e r% \Vgﬁ aatt ?ﬁop%rﬁsﬁﬁéjr@actlon mixture was

they)YpPOTleg ¢ 8@351@?@ 20 et te BAL e e e otabsurt

carvapate ableton (50yinl) and katradted witl DO (FISQDB) The organks leyer was
di&d iMbS®,) 4r8kvapdriieghegive @sPiitRYcompoRhd 258) dd\riwhite 48lid (0.75g).

M%%e%tr SBO%} 3@332§4S(§/R|[)+ﬁgglrl 3| H 4- car bonyl ] - pi per azi ne

hydrochl oride (D9) Step 1:
Déstdptisrody! - 4- [ 1- (4- et hoxycar bonyl - phenyl ) - pi peri di n- 4

-IQ@;SIQBQNJQ'T (4-BaitioR§ piehPF-piperidin-4-carbonyl]-piperazine hydrochloride
yl -4-(pi peridine- 4 car bonyl ) pi perazine (D)

( 9) 5% et hyl 4-fl uorobenzoate (1.39g) and potassium
Smm aopr'ewls%ﬂy(%ﬁbowarbwhnhem'wm -gargonyl]-
ﬁdet? 120C for 2h. The reaction was then heated
[4t e o} S n
ap]rg’&ﬁ:4 (g[peﬁdlgéuéé%orﬁpplg %?%HE bl %‘?EzeSd‘)a eltye 4f|u%robenzoate
(1 a9e5<ﬁ\m B@iﬁﬁ%’”’&n‘iﬁr%‘ e 83 d}rﬂl}&fﬁj dé@iq) and heated to
12@9de'ma2fe TBe xeastinn pvasritiem healed (s 0FESC foha fetfigardhe The reaction
wadtRén eVasorsieded 4 Misiatn andl tiey apniuat kddissoMedcihubeM (50ml) and

m%glged&\?/{th @@dﬁur@\jﬁdﬁg@g ?@ﬁﬁ}ew&(@ﬂ gﬁ%hﬁ% q&gg%}f)o[ 6r5§n|c layer

e
wabmiiAc (MGSPok PO PROBESN - Hien GRdsnBrecit 181 AYTEeY column
chematogrdphy [sitioz gelnwestep geachqzeratQ% MeaOdi(eantaihieg 10% 0.880 ammonia

sélUﬁ’érﬂ ith B@I\QOI‘-"R\%H&% @htdni @Pécﬂpr@&uc&@@a\re eMiporated to give the
S&bﬁ@s{we@w@ > Wi S8id {0k MR oifeFheray (1ye) 38 kit

Sgen 2p tmpaewi -[riforaseexysp wl)rﬁ@eﬂdwﬁzﬁarhﬂnyﬂbplpsvfaéwe
hi«d(dbh?&@ﬂe was di ssol ved in dioxane (20m ) and 2M

Thb%?éogj’i giéép ‘11$1 fz@g}]we@ isdRAGh BRYand oMYA BM lithium
hygrexid @& cyf 8 g1enqnpl< tga%‘?jf‘-’g@é%éb I'rﬁneﬁﬁlon mixture
wess Oinetn) e\apdratmis@taamlmmum rendisgaivegisn DEM (Bcalhang freatpd with 4N HCI
iN@iexdHeXROms. Was nhiliars Waapenalasbrated-(ey-apaycrated wihtibluene) to

gL%ltHeeﬂt‘f pod%'d éﬁ?f@ a Wl Solfoogﬂiagn%g@ﬁg 285, 13chhié e

electrospray (+ve 360

Description 10

1-Cyclobutyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane (D10)

Step 1: 1-Cyclobutyl-4-(1-tert-butoxycarbonyl-piperidine-4-carbonyl)-[1,4]-
diazepane
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el ectrospray (+ve) 360 (M+H). Description 10 40
1- Cycl obut yl - 4- (pi peridi ne-4-carbonyl)-[1, 4] -di azepane
w@ DdjoSeep 1: PCT/EP2004/004245
1- Cycl obutyl -4- (1-tert-butoxycarbonyl - pi peri di ne-4-car
bonyl )-[1, 4] - diazepane -21 WD 2004/ 101546
PCT/ EP2004/ 004245 1-(1-tert-Butoxycarbonyl -
1|E(e¥tenﬂ-|Bu&}x4earhorhybpgple)|dlf\Q Addarbored)d p4hdiagenamedp. C(g'_)f{DSSBtep 2) was
dissolB8§in Bichs &0 fa%@ﬁ@lo 96 Fhl)Gadele @ Y AMOMEture stirred for

5%%%%%% r%%%ﬁ%%%?}@%;@@cﬁ N e @%ﬁ 55§éjd %r?cf the?%%&nan stlrred atrt
fartiedh- dhetreantion mixtHeegwag thep wasbﬁad Wi fsﬁaturﬁﬁ%d P%@é%lwan:arbonate
sOlutd (BOMBSsddhemhydrsdearticarbdriats adluticat (8x SPotl Jeersil hwime (50ml). The

%%{nkfbolg?ér%v &gggﬁ@gandéﬁ% goﬁe@éh {49 HlE QUBRLRIROBRE as a

IIQ?\Q . The organic
WG SPIGELC ‘@i ed (MySO4) and evaporat ed to give the

StemRi t1Cytlolutybintpipgtdime-drpanbonybili.4l-dinzepane Step 2:
Tﬁe@&d&b@ﬁwm 4ste£;p1 PE67g) was dissolved in methanol (30ml) and 4N HCl in

dg)txgﬁe %‘écf )Fh[ejraégtloﬂ '\Afysgﬁépﬁm:gaeat Ptrfp ghoElexture
it

d nfé ek
I ssol L?K%
V‘ﬁ@lthfi’%e‘ﬁ@o iQrreminimem 3nd4ae esid U?rP@SF'sg {&d PREAFSiUm
catbionatedsoluttion {5Gnal) ard bxtrabtes witad CIVOE3 @ 0aaIur é' hewganihlayer was

HEERREAVRS T, Part Slaporaien Rfvd he tn'[l@%bﬁh\d@u ) 0) 8 aWiHit solid

(R3he). HCele iR m)@‘%%r@%ﬁﬁt P3N BT 5. 68 (ap, m, 3.30
(tihem), dri0e2iOF f50m) 24ﬁd4'év'é‘.b 08-288( 20k the title

conpound (D10) as a white solid (1.50g9). M
i9sRYay (+ve) 266 (M+). 1 H NMR b [ DVMSO d6] .

oes Flf)
1, H 3.10- 4H,

12<Szé’va&ppvr ih-2y1fRipeitec 4 Sy e L BT 6 0"

Step 4: EWM(WW@WMW 3-ypinieeridined-carbaxyie@ddidc aci d

PidekitineSt-efrbaxyliEabidlethyl ester (5.7g) was dissolved in DMSO (100ml) and

p%@gguﬁy@d?ﬁd’?r%éé a&’dé%r féﬂé(m%d’ tg) & 'éﬁl?rfgn[&ﬁflnlfrﬁ@ @@Sy )ﬁﬁﬁtlgn was

napteddp SO fof AiSCeY 206 T heFkpcinls MiRbiie RSPt BiREAted o a
nzidicdean &ind thewesidiry a@diféed twﬁr?omhu agueois €N (HI GglutiorThEhe aqueous

nidafd WA theRextrigad &th DTN EOE50@I). Hheldtistingy @@chTd}@rs were
trﬁ%av?/és@gﬂ dﬂfgxsto§ ugn Wg&%ﬁe&r@%?%ﬁg&n )Oor%e @brﬁl)%{ﬂ% ried
(MeBQe) a4l eveparaigg teslive th?nss&l@tﬁ'reé oemowﬂeﬁs @W\' 8 SPEH (8 aom:
Sep/R( P- (&C@an-)oyrlﬂlhmqormpewdine-r4geatboxylayamd were 25
B%raoa% WHSHI QIR G BGkRie(Boml) %ﬁaﬂm LiOH

eva or at e

sglober (damn i) Swmsﬂwgé“afiﬁi‘ﬁmnﬁa Ao by fes then

eSapqrated to a minimum and the residue acidified to pH-2 W|th aqueous 2 HC! acid
ahd ERtrédted @itp DOMI (x 200th).- Phe €6rnbinee ofahity dsyisiviera tigh washed
WA q;g%sﬂ*%sgﬁfﬁ%ﬁ%a@élgﬁ%ﬁgﬁ*‘?%%%’“?%“&38&“ asa
"‘QWGPPW% t%-on stirred at rt for 4h. The reaction

m xture was then 30 evaporated to a mninmum and the
Uegghgﬁsnagl dified to pH2 wth aqueous 2N HCI acid and

1856 o Pylih 3N deficine £ hanyl BRioF AR or rgani c
¢ Gyanp-rydine, dhBPatdae fragiaia agd (91 45 é %%Pﬂﬁted to reflux in
tified chlasde (50mi) foe 1 pbvathd therGallddgyl .to stand at rt under argon overnight.

The reaction was then evaporated (co-evaporated 3 x with DCM) to give the title
compound (D12) as a yellow solid (5.70g).

Description 13
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35 Description 12 1-(5-Cyano-pyridin-2-yl)-piper!
di ne-4-carbonyl chloride (D12)

wAa2@03AQpa0- pyri di n-2-yl ) - pi peri di ne- 4- car boxyPCTVER2D0D41004245

(D11) (5.59) was heated to reflux in thionyl chloride
(50ntL) for 1.5h and then allowed to stand at rt under
argon overnight. The reaction was then evaporated

ZR,GS)BMW 6yanoghenyh-pipeibdive-4-carponyl] 2tfedimethyglpigerazine
3) as a yellow solid (5.70g). Description

gﬁyélg?pl'fr?h ;ffn e %{BZT ﬁ%@%b@%@z@) QBT (177a) TEA (4.7
@q@&@ﬁ)ﬁ gm@g )ﬁ@perﬁ@agézﬁgbwqargeﬁtl(rgig) DMF 25m and then EDC
(3L.7¢ Avdsyadued fwdyhé ragiciiaT stilicdest 4t avardighty Mhe salvent wWds3jvaporated
a ﬁ%ﬁ )sndué'%%{-rss%ﬂvea TrgbCMBﬁﬁo ff)-ahd vmshe@&gp gatsur?tcracri sodium

o i TR RO ERRee @S 2y RbalRReT Higd figSd and
evapuratedn THe crudedpreduct wa@m@mmugﬁ@d byre@lup |chegipatography [silica gel,
skp éma%?@m @0 gl/lﬁgm (croaeaurdné@ 1080. mémgzniarsomjogmimp
F P{\%(g mwg R oluct 855( 89@ ivE MR sse
el s RN o
tqgivé fhedilelmpmpolinartD 3 ae raa/vm@mpﬂyltqtg whicbavagdilteredsafed.80g). MS

eRBCRE R @e)’LQﬁ'ﬁi _(containing 10% 0. 880 ammmoni a
sol uti ong 10 Fractions containing the

required &hoduct vvere evaporated to give the free base
DesexiBliefi19hi ch was di ssolved in DCM (10 nml) and

1t.[n €50ydnopyiidih-2yIHGiperiding-dicayorat dy4]-diazepiane hiydeochloride
)I e conmpound (D13) as a white precipitate which was

Iﬂli'_‘ﬁl)u oxigg%&g{ll[ﬂ %S—%E@ﬁe&%e (‘il O%? he SFEAa(¥: 6% \R/ere sered in DCM (15

[1a(5(®a(19<w@¢w-r2rxﬂ)i piperiding-4saipenyidhinsida (B A2H6r\Po) iIn[ACY (15ml)
whs @hezaiaiad eant il @ablicr $tiﬂ|®d e(t Bl#]):ieliargbﬂ loleBight XVhe @abiion
nﬂ\‘[hre[ 4’[}19,(,* \g catEBnAt: §§?b}nl)"§{oeorme (50ml).

[ rre
Tﬁe Srganic. Iﬁyera@s q‘rq& i(Mg d@\@@?@éﬂ o} \?’ oduct which was
P sfieriOy) cqlummmmame)phmhwl tgfedieafo&i@twnaﬂaﬂjOQ% &tOAcin
héﬁ@fé‘] i Pﬁresﬁrbddc@ﬁa@tlon!s ek 86rhbined and evaiordteto giléa pale yellow
sBl gfwﬂ? E"m&é *1?‘?4"@55&% é’f‘prnﬁ@“tréé’@ﬁ% HBQW’I 4-
dloé%‘? (le)sa'ﬂﬂ fheq SW Oéﬁ afbgae'wﬁ@ta&a%/aep%edaw@\@o@e title
c@nnpduutd ) ahaweakow galidi(0i92d). by col utmm chr omat ogr aphy

[SI lica gel, gradient elution 0-100% Et OAc i n hexane].

ro ct fractions were conbi ned and evaporated to

P%@p{i yellow 25 solid (1. Og whi ch was

rEb(4y manqphfnxl)mlwweeﬁmmnxll apethylinerazine (15) n
AJstlﬁred dolKamnef 1- Wﬁ;)ananlﬁbﬁyl)mmerhlrfeFABdarat)xyllb atidr(D3h(230hg) in DCM

v
ﬁ%TY wﬁ@ﬁgﬁ‘lﬁﬁow o?l?l &t:ﬂe @ 1t3|:h§e§r1dt Cg/jfmq}%q (1 drop).
At T 18 ol ORya8 Smartes a0 JesH i ePSIALE G S ar The
agitwhiogde wias cedissbied A BCM 1@ satirtiandoineated with
dibtHyferfiiamembRolk ) rdpleIP8OrAY, M2 fmtsigh any (S 02 aetyiigdsazine
({ ﬂ%%rﬁrgw{ﬂ hfgf;yx WQ? fl&fﬁt W I‘ hgé?éll}ga gel, step
gradlent4 10° MeOH (containing 10% O. 880 ammonia olutlon)l DCM]. Fractions
containing the required product were evaporated to give the title compound (D15)
(248mg). MS electrospray (+ve) 313 (MH¥). "H NMR & (CDCls): 7.47 (2H, d, J=9Hz),
6.85 (2H, d, J=9 Hz), 4.47 (1H, m), 4.60-4.40 (1H, m), 3.97-3.65 (3H, m), 3.24-2.55 (8H,
m), 2.28 (1H, m), 2.03-1.61 (4H, m), 1.80-1.45 (4H, m), 1.08 (3H, m)
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After 1 h the solution was evaporated and then
re-evaporated from DCM (2x 5nml). The acid chloride

worm4nediscsol ved in DCM (1 Orl) at it and treaP@UERIIDI004245

35 di et hyl am nonet hyl pol ystyrene (780ng, 3.2 mmol/g)

and (S)-2-nethyl pi perazine (1 00ng) and stirred

overnight. The m xture was flash chromatographed
D{asnriptum Hel, step gradient 4-10% MeCOH (contai ning 10%

18 46¢9mmpﬂeﬁ9|b4ptp@mne n-cafddnyIF3-anithgipiperazine g18)ng

o%ﬁ‘grl’ fqg%%é@ﬁ&%go }Qﬁérgﬂ/géﬁf?gﬁﬁ obRerd) &g‘f’ﬁpj Ib?eul%l%oxyhc
) angRieROSY lopeiea)Ie usingiing pigosdre 11 Sy otag D
(2H d, J=9 Hz), 4.47 (1 H m, 460440(1H n)

ﬁﬁgt%m (3H,'m, 3.24-2.55 (8H, m), 2.28 (1 H,
62&%%’1%71@?68@‘6%%%?’ er@scrl p?b ém%’m
digmthylpjpergzing{@hdpheny! ) - pi peri di ne- 4- car bonyl ] - 3- net h

Thd ﬁ’tleQﬁirﬁkide (DD&)G/)!asTﬂ?rEpéreti frerc tiEpoyamdph&hyE) piperine-4-carboxylic

a@é 5 dlmeth}llplgerazme usmgbthe procedure of Description D15.
cyanop pl pe I ne-4-carboxylic acid (D3)

and (R)-2-net hyI p| perazi ne using the procedure of
Deesriptiqpt 1®n D15. 5 Description 17 (2R, 5S) and (2S,
(@Qbszl-ﬂ[iﬂaey@da pREMERYIpEriginees-caibosy -3 5dimetlylpigerazine (D18)
gtg g%ﬂa&#umﬁ r{18453)%&15( SefAredMRink' 4 LifilSQSBEAHIRE (HBdScribfich 4 step

frqm(14£4c<gyaﬁ@r¢mm91p)peaﬁw@r‘% eArhYlic agif 6'8% 2% 6938 d
dl(’rﬁﬂ)yl;ﬁpd'atlﬁésmrﬁﬂ&)ocﬁlpﬁd@l(stﬂt Midkigspertaki Belonga ard EReJacobsen, J.

ggjs%ﬂw fod3f 6BAST 1M PY4983)DEDC, HOSSTCARPRIingsthyll 3ndrBifsline in DMF.
) -1 [1 (4- Q/anophenyl) pi peri di ne-4-carbonyl ] -3, 5-di

met hyl pi pera2| ne (D18) The title conpound (D18) was
Deserptiani19si ng a sinilar procedure to Description 4
St‘BBehzyI&@darbmyl-3-methylp|pera2|ne (D19)

cggg |6)3nﬁ Eﬁ)(‘:lﬂ' B‘@mﬁ\/\%@@a@éc‘{ Hfdb\nﬁéé' td a(dddled solution
G P h

%hwplpg@ ﬂg@ fjdj)hg%g le ylagrﬁré gm\gml) The
te@tmnatprel\g%alkm@(dﬁg)"lse Qm70°@]193’9anq:_t|3@reqq(tg'rn3ﬁgre was stirred at rt
deﬁﬁETmhM@{ammlwmw mtB)MEturat@esquecmsu NHAO; 22x100ml). The DCM

) wds R Itt}}é &t Qica and then
Ia&ggaﬁz; %f%h%@ﬂs ﬁl‘{'qao‘gﬁ p @@d&"?

pHifigsiRYselyron g r@g@ﬁ@&e ‘V\Aﬁleoﬁd(gor(?talnmg
10%)0.28 Hﬂiﬂqniqasqhaimhnr[écr(/lllt@gglve ihemwcpm@gnmq (Qik9y as an oil (10.18g).
LEMS B RBtA+(dredniiH’). The tenperature was al | owed

torise fromOCto rt andthereactlon m xture was
stirred at it for 3h. The m xture was washed with
Deseriptiord0 aqueous NaHCOB (2x1 00mi ). The DCM 25 | ayer

(S\P’B-Bdhzﬁdxf&djwyl-4&[1@1(téirt-lwm)qntarﬁ'dlwl)f-pib’eridm-%asrbonyl]-3-

n@%ﬁ@hﬁﬁq I i ca and Ithen purified by col (l)er
LY L s el S0 AT A oy
rgitiwdpipérazing (D €9)d 850 b IRBY(D2SY) ard @ﬁthwﬁamlwometnwplystyrene (1.78g)
weRdVElirRd oEif TGN RBGH), (tHereED 2 30.56dHds adibdRericthe padction @@s stirred at
rt(eoﬁ)le d&%lﬁej'ﬂg %Y @?@récﬂérﬁdkh&él%d%i%a@ﬁfr}éfé@ré&m hycdPbden
carbonate solutlon (3 x 5 ) and brine (30ml). The organic layer was dried (MgSO,)
and evaporated to give a crude yellow oil which was purified by chromatography [silica
gel; 0-100% ethyl acetate / hexane) to give the title compound (D20) as a clear oil which

crystallised on standing (0.88g).

Description 21
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met hyl pi per azi ne (D20)
1- (tent-Butoxycarbonyl) - pi peri di ne-4-carboxylic acid

W@ 20033gi546 ( S) - 1- benzyl oxycar bonyl - 3- et hyl pi pRCHEP2084/004245

(D19) (0.5g), HOBt (0.299g) and diethyl am nonet hyl

pol ystyrene (1.78g) 35 were stirred in DCM (30m),

then EDC (0.53g) was added and the reaction was

(S)t -1-{1-edrteButoxycasbenyl)-pheridie4caghanyd]-2unethylpiperazine (RR1)

’ﬁ-@%ﬁzyl\é Barboh /el SEbrE BEbxEa oRyIpp RRrigiaE A0ERb Shyl]-3-

megfgygélb%){gg %r@%@({ %gﬂ glg%]cg\?ecﬂlﬁ%me)nol @%%I?Egé‘ﬂy&rogenated at

abnQRABETi@ PIESRHUIGIOVEH} % I allBdurm an qha&?abgﬁ c‘h‘f"%‘ﬁﬁ?@rﬁ?aﬁ%ﬁ}yt'c
qlismtity)c Aftegebh the-cb@DPét @iak yémaveet byt filtratidnexcalrtbe fitratgvase

e@%réﬂefi k& qie8 Mlédc&%@hd ?@2@ 4zl PRAItOPOWIMI(S. 56%)40_ ”

crystall €23 on standin . Description

WO 2004/ 101546 PCT/ EP2004/ 004245

Despription 22t er t - But oxycar bonyl ) - pi peri di ne- 4- car bonyl | -
(Q)- ‘mﬁdwbpylm%‘-[1a(1éll‘n-dbutm12)arbonyl)-piperidine-4-carbonyl]-3-

rf% arbonyl -4- 1- (tent but oxycar bonyl ) - pi p
erl t hyl pi per
e R BB b o150
2&odapspienei (0. qarré)gmirm)twmm g@w@mae (@dii grim anetohlaﬂe; (anl) were
héét@%awzmc Pt BmefRIGHtMiSer nficrduans Farvbmirf Tied mbélte W@ then

f.&&%@ a}@ % %ﬁ’?{eg ”‘ﬁGS %rd%)é r{ {%nJJLIcrt %% %Hl?s%ﬂ/eﬁ WD?&%O%) and washed

w;@h,sp@r@g%g@uq@ygg@)en cat@g@’;ei ytigR @2‘ 20ml) and brine (20m|) The
ofdanicllayes ayasajvied (MgB O aret evdputabaq/toagl\kmtfnyltljle pomppeourdi ([2) as a

Cféapaﬁap{\fBQ] 3- 10 net hyl pi perazi ne (D22)
(S) 1-T1- 2 tert - But oxycar bonyl ) - pi peri di ne-4-carbonyl ] -

- met hylg perazine (D21) (0.13g), 2-iodopropane
D(e@CUBM') and potassi um carbonate (0.11g) in

(8 pisupropylt4(digevidinwa-carbbryl)- Bdnéﬂ?eyllﬁﬁéiﬁznnb cblichﬁehlpSlde (D23)
'léglpﬁogaryl ﬁn&?g.@%\ﬁ&)x (%[rb id? eri Encérg%)?] ¥RSthyisiPerazine
e e A o
ethed; mmlhy/esrtetsg:@mg@élrrbd abrteveviaht therregdiox it wasdvaporated to a
nithiiiien, c8VaporatElieron® ridditingl, bAY ﬁfethmégCBE[ gg%‘, (MGISSODe tared

I oun as a
oEHBBOAEIRA) 595 ﬁsé@@s%’g% Gt
(S)-1-1 sopropyl 4- (pi peri di ne-4-carbonyl) - 3-met hyl pi pe
DeszriptionlRAydr ochl ori de (D23)
é chciom mw (tért-[blut&)iy%de?M)%l(ééﬂHiﬁ@mll:érthw-BL di ne-

o] bon t hyl pi per azi ne 11g)  was
"b?gngRFé hanol (10M) and treated with HC é
($1-1- ﬁe@B@thy@arb@tmlper@r@ﬂ -rarbpapylZ-mrthyipjperering 82 ht(0.139)
ahtl cpsiesutagine (Ohenly waretstiorsd n metharoMaSmB wafdoratOetin tind éhen
SH&[] g@et bsmyﬁrrd%t (}@%6@ h REY g&&élﬁém the & IBH%f‘rré’cfé overnight.

Ive 5 conpoun ﬁﬁ) é) S
T@pé@@p glaml uiedNa_ts(ﬁ\ﬁapoﬁgq:‘% apwr{l}ﬁur@@nd edlssolve in DCM (30ml),
apsyashey vt batiatedipgtassivre carioneeepidiod ¢y I2pmpi pee pigianis layer

wad ofiall g oLy ahd evaboiatdd toehazhe atid EGfpoRd (D24) as a clear oil
n%)1 [ 1- (tent - But oxycar bonyl ) - pi peri di ne- 4- car bonyl ] -

t hyl pi perazi ne (D21) (0.13g)

Description 25

(S)-1-Cyclobutyl)-4-(piperidine-4-carbonyl)-3-methylpiperazine dihydrochloride
(D25)

The title compound (D25) was prepared from (S)-1-cyclobutyl-4-[1~(tert-butoxycarbonyl)-
piperidine-4-carbonyl]-3-methylpiperazine (D24) using the procedure of Description 23.
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and cycl obutanone (0.1 m) were stirred in nethanol (1
OrM) at it for 10mn and then sodium

wao pioaaetsexybor ohydri de (0.26g) was added and tPEI/EP2004/004245
reaction stirred at it overnight. The reaction
m xture was evaporated to a m nimum and then
redi ssolved in DCM (30nl), and washed with saturated
pot assi um carbonate solution (3 x 25m ). The organic
Depeeiptidd 26as dried (MgSO) and evaporated to give the

(6)-4 Lisosrepyr. HZyksky cafb ohyDl R HetiBfipipetddinc3@®26)
S8l E:'r%n 3 2g) was oluti ~I-henzyl -3~
(s sarpgn R R e A
S mpethypira@zineHPAPbdRI 188! BeCHON (a0pH) follawed %VIiS@pmmbiodidd (11.3ml)
dnB2bg mivdisrewWasaatsl trreflax overnight. The reaction mixture was then allowed to
ool e éj?‘%'g*g;jeff@?fen‘gﬁﬁf%‘*. RAORRY hegprsteddo give an o
P B 2 T R POBiABH Wshed Wi wafsr 6Kl TheeOAG ayer
VWESTrerzig$0onarriucncerisaied it giomthegitle compound (D26) as an oil (8g).
10 LCMS dlets stb@nryl oxycar bonyl) - 2- net hyl pi per azi
ne (DZG)ﬁgr)?gggieﬁm carbonate (11.2g) was added to a
solution_aof (S)-1-benzyl oxycarbonyl-3 5
DRSCHPHPN Bér azi ne (D19) (10.18g) in CHICN (60mL),
(Sb-lsnprdpyly2-metinyIpiperazinel hydrochlorRid (D27pnd t he ni xture
(Sﬁ&iﬂ%ﬁ@p@ﬂﬁ%eHz?%k%r%ﬁ)@-&@ﬁhylpﬂ%ﬁaigr%a@h A iZ‘rE]S‘)" E‘?G@Tﬂ/gésér &issolved in
15 i8R iy Bha RUE R W 09 Rat Radier ity topennd L B3E gsoneric
capditiens ovgrigl. Tiescatalkgivasdilteredmitand washegi withd@HRO b The
fimateg&fitrmt;d Kb @thdreal HE (FOrACNIHGI 6 diewdbetlet) @8d evaporated to
- IV s t)i
X g e o I DT R P PRLUCUS EEBobE e 140
( . Description 27
20 (S)-1-1sopropyl - 2- et hyl pi perazi ne hydrochl ori de (D27)
DeSgriptios 28r opy| - 4- (benzyl oxycar bonyl ) - 2- met hyl pi per azi
. T Y ' _' . =4 2 n
Pl DU oL Bl e
PIRSIAEPR condi ti ons overnight. The catal yst was
1(tert-Butexy caftfonyiirgipeeidine dl-varbdwykit @tid (R2g)lih dryTDRIF (30ml) was treated
25 fifst With DT (&24y) he bR WHON9SIRVA Yy (54 -idobrédii-p-ret |?€Jerazine
nlhoBiGiqR/022) ) ko N SRR Ghynine A5 Rigufe o
wap strehRYsrRight water (30m)) wanmdyed 2w thesiaudpresivitags was extracted
ir(tdc_syzto?; @aﬁrgp,ydgﬁé[\;%@pim mmw_amhm&%%i Bb$béd on silica and
p AR By CORIMMP Y omate Ysilic dﬁ’,gﬁﬂ&g%@ie “10% MeOH (containing
s ( t - But ox rbonyl J-pLperi d.ne-4-car.bo °||c_ac:|dn
30 1p% 0 aﬁnﬁwawy%%eng@ i 458 eplene senteining fhegpayiradproduct
WErsCe\Epowmigd teraivectheditly compeimat (028) boar dil (3:8g). LCMS electrospray
(4v8) 334 (\slaby. opyl - 2- net hyl pi perazi ne hydrochl ori de
(D27) (2g) and N, N-dii sopropyl et hyl am ne (5ml). After
the .reacflion mxture was stirred overni ght, water
Desgfintjo added and the cloudy precipitate was
35 (Yxt-isabrenyi-4-(piperidimnd-cathatmid-medhylpipefadiGOdjhyalnochloride
(D2g)tered. The filtrate was absorbed on silica and
(8)-1-Isopropyl-4-[1-(tert-butoxycarbonyl)-piperidine-4-carbonyl]-2-methyl-piperazine
(D28) (3.8g) was treated with HCI as described in Description 8 step 4 to give the title
dihydrochloride (D29) as a white solid (2.5g). LCMS electrospray (+ve) 254 (MH+).
40
Description 30
5-Bromo-2-trifluoromethylpyrimidine (D30)
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purified by colum chromatography [silica gel, step

gradi ent 0-10% MeOH (containing 30 10% 0. 88 ammoni a
waeltiosmg in DCM . The fractions contai ni ng tPEI/EP2004/004245

required product were evaporated to give the title

conpound (D28) as an oil (3.8g). LCMVS el ectrospray

(+ve) 354 (MH). Description 29 35

Arixtute bEpysassiyh fider(dei (3 t7gllambeuprois bdidg (3.7 29 rmashstinsidead
hE&ZH TyethidiYding (‘elmééﬁr?dd@ unddP2Btuum (~1 mm) for 20min. After cooling,

iR FE&E%% iy Bk e rfo%%g?@tg%%g’?i B8&ddHollSired by
(ifhesemathy fimotiulsiaRe (byEh RBE G- IrAmpeseHoRIMisIng @?@pThe mixture
wae sgnrydaatt rhéor Shiand thedi thye draerd savlichevd<DRredmt@acMiziningonia

sqld <.'>r{j fl?e ﬁ’r‘a)iuctMX?rE@t%H “rﬁ§@f Yadetté hind &k éMdﬂsweréQvashed

B bigegase BRI BHEDr e BB AT S04 A Yeaprated.
beomipgrgghmm silicpge!delutian witly 20-RA% deiperemsthangiiaeentane) gave

tHeRitiéI@mpoasd 030) e winitk sdiie42.ed). | BOMVIRECDTS): g9 B (s ).
gun under vacuum (-1 mm) for 20m n. After cooling,

di met hyl formanmi de (20ml) and N-nethyl pyrrolidinone
D E?m‘)'g {'e added fol | owed by
2{Chlpfd-Goritueromathylpyrazine/(DJ1) ane (4. 1ni) and

256 ¥0riudreshe Py iply FziHe®idse!, 208 4 298 652) wadiehvarte@mto 5-

tglébrrogge(éh)ﬁéyré%rﬂ\lfzoc{neS@|t%8lq1 tﬁlﬁ’?{fbé@@) %?m&@%%&/@gra%sz one
(@R9)rvrs haptethalgedphip P Qlele t3apleCHaNing d kP PHEANS. ey for 3. The
coslsd atixtunei was sanediontbiicearzorratght so pHta mynadalittbniofisniE HaldCO;

ah B8Rt £ Bx{ W@@ﬂ)yl éﬂi‘n@r FhaRYES @étr?%‘ %F@Wgﬁeﬂﬂmm Whter and

o FapE) S &Vaptae €Ll BouBpOEd 15587 e B it vetow
ol ).2@) wiichnygs suffigieniiyrpyrefariuss Wltsowur(ﬂzqq pugficatiop. "H NMR &
[CBSK) BIRI(0H, §18.78( 0] ®r o- 5-tri fl uor onet hyl pyr azi ne

(D31) 2-Amino-5-trifluoronethyl pyrazine (Mesel, US 4

293 5‘.}2{; ¥\r€s converted into 5-

Deseriph t hyl pyrazi n-2-one (Fitzjohn, EP 408196).
(S-TFMethylpropyk mephanasuifionate-(B3é) 15 (0. 5g) was heated at
Aheéd &bid 'sélumﬁSf -31HularP(EB8 ) MIDEMYN Sl) fasGtsd WiBSUN

(|3 Bpe FiBuef 89 d%ﬂpmggd;%aegtgo g@%&ﬁ%ﬁ&ﬁ,ﬁ@@%ﬁ@e @b, After
184 st vmwawefi KV s gied sPAM hypFegesqaghqnzte solution (Smi),
waidr (2xdGnd), wene (5wl eigd WiVig B Owed rer evapdratdst torgive the itidel compound

(f%%%@% aﬂdummmrﬁﬂ%svﬂrgl FH\(/rg) ghﬁ) (\%Ilt %)31@7"('quum§j 1.41 (1H, d,
J %‘%)ng)r?a@b g gF‘SJ( use w t hout furt her

purification. 1H NVR 6 20 [CDCI 3]: 8.72 (1 H s), 8.76
Deschiption 33 Descri ption 32 (S) -1 -M et hyl propyl

L S el sttt

(h2émhrmed mllbwa9 by cimm\rl$etiedct®r6cimn9thamfsv@nyl chloride (0.52ml). After
1h the solution was washed with saturated sodium hydrogen carbonate solution (5ml),

water (2x5ml), brine (5ml), dried (MgSO,) and evaporated to give the title compound
(D33) (0.9g). 'H NMR & (CDCls): 4.74 (1H, m), 3.00 (3H, s), 1.67 (2H, m), 1.41 (1H, d,
J=6.5Hz), 0.99 (3H, 1, J=7.5Hz).

Description 34
1-[1-(4-Cyanophenyl)-piperidine-4-carbonyl]-piperazine hydrochloride (D34)
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1 h the solution was washed with saturated sodi um
hydr ogen carbonate solution (5m), water (2x5m),

wheionaoi5% ), dried (MgSO4) and evapor ated t o PCWEP100£004245

title conpound (D32) (1.01g). 1H NWMR 6 (CDCI 3): 4.74

(1H, m, 3.00 (3H s), 1.67 (2H m, 1.41 (1H d,
J=6.5Hz), 0.99 (3H, t, J=7.5Hz). 30 Description 33
TﬁB}ltIécNﬁbdjlytdxmpyWaﬁptdpafwsrtdrﬁ o+{&tcpar{dpBdnyl Ppipeddinedtahrboxylic

affl?lé ; e%‘tbwpft%lﬁt@tgﬁ{cgl(‘ﬂfﬂg@ rﬁefm)a dirlildPPar{nk? Blde¥@iption 4.

and followed by dropw se
addi tion of nethanesul fonyl chloride (0.52m ). After
DeScription B® sol uti on was washed with saturated sodi um

2M6ﬂﬂ5§1 PP FrionaRiyecaFBO M) sy difte{D35) vvat er (2x5m),

BH &%mﬂ: i acifl’d %@ gn ang tﬁ%’ ;@S& Aoy iibfiEa by
HOAL {1 OrRy). Agero’tﬁrtclg}b,l Nstylsoqogﬁeth yip vy cl_py pyrrolidine
(Q]‘é@mE) HB}? adBe@9Irhe3khction ndixmréwas alloqf@adDe§tJr atgt o\anight. The DMF
dHPAERRBRINSN )an@tﬁéeﬁebgltlﬁ%,e@,ro@érv%fbdrﬂtroﬁb@@éﬁt?éeﬁe

%ﬁgﬁ%b@@ﬁé%ﬂ ﬁt‘ezli?w 1 orrpoung 9)%2 ) and filtered, the filtrate

wgs @Qgcpr@gd Pp silica gel and purified by column chromatography [S|l|ca gel, step

gladieht Oyl9® Me@tt-y{cbntair‘mg 1@k s &armmphiaxsplution) in@GM], BRjctions
cBMinfrigHRE fe %Yd“d%méhé'é?/bﬁﬁfa?e@ B %n)erthé‘tlﬁé 8brhdbund (D35) as a

saickiya0) S BRCEOTY [aEINEIBD) oy 1 i ne (085)

6- Chl oronicotinic acid (1g) in DVF (30nl) was treated
DéstEH E&C362 43g) foll owed by HOAt (10ng). After 15mn

1 owed by

Z%M—op[} 538’%& 8%@%% m’n@dﬁé D%ﬁ reactl on xtur
1&5%‘“%@’89@&‘% 361 ygs tepﬁte mﬂl ylarpifg apge Q“'CO"'”'C acid
acearoing do the mvoqm@r@dembmwrmecmmoumﬁn WS d@}tnoaur@y\t;a\se ion) 185
(@A tioned between 10 saturated NaHCO3 and DCM The

| ayer was dried (MgSOH) and filtered, the filtrate
was absorbed on silica gel and purified by col umm
Desetrtiewdf aphy [silica gel, step gradient 0-10% MeOH
4é(4$1bmophegyﬂ%@tt&$-oaazrﬂm(ﬂ3's)ol ut| on) in DCM.

4F§r%ﬁto:pﬁ§r§aé: ftgrahﬁen(?ﬁ‘@ § A%y 5€ététhfd§ 11353 Hé%fe% together at
AT s S 5 bl R 8&3%2%@ Foherd pagoned
bggmmvmtordﬁ 5@@!) and Et,O (150ml). The organic phase was washed with aqueous
o N&CEN {00510, 5qtﬁéb;§zt¢1\)§(§ 3Mm) apé arahm%% 2qugoudi glhw egafr)n (filoeml of

eabhy, fri a po‘PQtéd GiWé5 A S&id % ?J@ lised from
cERiIG ook ol M e
(@) 239 89H" 20 (MH+) . Descri ption 37

4- (4- Bronophenyl ) - 2- net hyl - oxazol e (D37)

4- Br nacyl brom de (21.3g) and acetam de (11.39)
Ll

DV?EP ed toget her at
5-(4- Bromophenyl)-2 methyl-oxazole (D38)

Trifluoromethanesulfonic acid (6.6ml) was added to a flask containing iodobenzene
diacetate (12.2g) and MeCN (200ml) at rt. After 25min. a solution of 4'-
bromoacetophenone (5g) in MeCN (50ml) was added and the resultant mixture heated
at reflux for 6h. The reaction was allowed to cool to rt before the solvent was evaporated
and the residue partitioned between saturated aqueous Na,CO; (150ml) and EtOAc
(150ml). The organic phase was washed with saturated brine (150ml), dried (MgSO.)
and evaporated to give an orange solid. The crude product was purified by column
chromatography (silica gel, 50% EtOAc in hexane) to give the title compound (D38) as a
pale yellow solid (3.5g). LCMS electrospray (+ve) 239 (MH™).
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25 130C under argon. After 2.5h the reaction m xture
was allowed to cool, and partitioned between water
w@ 1@dmdis4@nd Et 20 (150m ). The organi ¢ phase wesST/BRRh€M4245
wi th aqueous NaCH (0.5N), aqueous HCI (0.5M and
saturated aqueous NaCl solution (100m of each),
dried (MySH) and evaporated to give a brown solid
whi ch was recrystallised from hexanes to give the
Désdrigtionospound (D37) as an orange solid (4.1g). LCMV5

S e ) e o0
A’ﬁ@'Ef'q’”u@fr ro:ﬁ%ﬁr{éﬁ@ ot bAMSoMton 1 Beye#‘« 5 Wik 20ifda asgigion of
addt@soxiraat{485¢)rig THEddBemY eheC. Sﬁedeeatlen mletU(el\Qanl)ovmddo warm

toYE&Mr GRORELtiBH of fethdf 4 Bfontobdhboaté (@% U TOIF (@D was then

(ﬂ?gqo eto he”n'?}lwr%ra R é%v{/ega/gto séfr% 5% U\X)@%r?é%gﬁsjw%ﬁgdded to the

repetialt, iwf@a@C%WIeEﬁ/@@raP@ ﬁﬁéleVﬁBO"?iedB@ﬂUre@ brawnQd Waigh was
furBsr @xappaited e tauehd (2e25r@Bi Theecrpae picdiicneab fetfied &y column

ch?tﬁrtnafo% y?&h‘ﬁaogé tj‘ rB‘f EtGRinESAke té SRR, title
i Gt ol e el g
orange solrd The crude product was purified by colum
SeriptrdrPgo aphy (silica gel 50% Et OAc in hexane) to

Ego BBE%:)'»\.)EB %l,ﬁ&{ﬁ?wag g)pal e yel | ow solid
g’@(ﬂl Brome- *&?"EP‘ZG%E‘FEI fé& on 358 o

4-BrérhoBramylmpoenittils { 80. Ag) hydroxmlaz@b'éropmegf}e X .8mlamdiEdsN (11.39)
wefe diss%Wéd it BloAl (250miRadd B readtichinfiRiuiewhEKeates ht MMEX for 3h,

r?qd@m r?g/%s %%[\&;tf%t%ﬂ Il%i%r% aa\&ﬁ e &?cr?ffétg%f {h% q%@%d brqnd-g'iﬁre which
wa;afrlﬁered offrand axashed with wates §23ml).- oTrheJﬂtr%wpxtracted rnto EtOAc
(%rzbmmhwmémh&m(éd ckganit extiddls Wa&endkedvba,SOw and adztedated to

g';/ t (g f @@ﬁﬂg@orﬁmn@ bSEHed giekid fi1.7g). LE#S

ed to the reaction, the oOrganics
el\%q'%sp evaporated to give a brown oil,

Stani 2:8-(4aBromapheéry)-Smatbyldt, 24-axagdizols uene (2x25n ).
TAE BroeibdorhR Dadustep Wagasmiuspéndzd ib pcetizl anipdrde and heated to 100°C

fo?%ot'ﬁgh 99 ‘QZ?H% 3‘13A1Jtc%r%oﬂﬂ[t e ?'Qac%ér( thr‘e VY eRbofl o give a

bgp@\{q s(g}rps'g]?rqs wag Qaqg?neq_@pge%n %%1{.1 n@geqﬂeog.lgrv (gggendrﬁbic The

ofgshie)phas®eme mashed with Gaturated aqueous NaCl, dried (Na,SO,) and
rfof‘at@& REaR%ldw SolEtrRY krubiebrdduex wels pamic KM)mrlS

carogr%smﬁy%rg%pr rrr%%ﬂi&r%;%;@rrrﬁr b e e
COWEP D0) 8 awhitg gplicaifeRa KRB eC§Q§pfaMér‘@) e e

in Et(]—| (250n1) and the reaction m xture was heated at
Dregf,,l, after which it was evaporated to form

st b LA conire, i ch
4fBrbmlaereZanm@e €x39) eﬁﬂﬂé’dﬂefﬁvl@”ﬁﬁm&t‘e dimethpxyaneta! (3%rrlérwrerﬁaheated
td‘g‘étﬂér Re 4125709%!‘12!(17 W?étréa@tioﬁ mrﬂoﬁiéd eﬁcc(dNaQr‘B@fid treeniiduid evaporated
%19@ 9roafes alcyel IIB\?/ so :ﬁy I<9r[ §'é% Nl Na®H solution
:tﬁmlngyvag ag eqwfgl wed b{/ droxane (gsml en Ac (48m|) Fre rea% rorY mixture
was stirred at rt for 30min then heated at 90°C for 3h. The reaction was allowed to cool
to rt and saturated aqueous K,COj3 solution (100ml) was added followed by DCM
(200ml) before filtering. The organic phase was separated from the mixture, then
saturated brine (100ml) was added and the aqueous phase was extracted into EtOAc
(200ml). The combined organic phases were dried (Na,SO4) and evaporated to give a
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Step 2: 3-(4-Bronophenyl)-5-nmethyl -1, 2, 4- oxadi azol e

The product from D40, step 1 was suspended in acetic
wapiwdeisde and heated to 100C 25 for 4h, thenPAQRBOR20D4004245

3h. After cooling the reaction m xture was evapor at ed

to give a brown solid. This was partitioned between

saturated aqueous NaHCO3 and Et OQAc. The organic phase
bro@s solits Tad cnidelprediial mats edrifiepLinocaiuria chromitograptiyNstisDgs!, step
O e B e ohat b0 2ty (o1 | oo

uri y il

(29985'1%\%%@%%%%{@@? 9%9 ﬁ@f‘t’ﬁc in hexane) to give the

title 30 conpound (D40) as a white solid (6.2g). LCVB
D&dkiptions4r ay (+ve) 240 (M+). Description 41

2-8higroH- EMYihbe AbERY Y riding (Jaz)xadi azol e (D41)
e P thgengonc s

actafihd torthe hrocetiererdesertiegfor@escaPliainvdd to cool to rt
and the liquid evaporated to give a pale yellow
EsoI [ 4.4 Hydr oxyl am ne hydrochloride (2.2g) in 1 N NaCH
B ‘on (36m ) was, added, foll ovve‘g byb di axane (36m)
14sppiopdcd I bsrano-ryfidin2dl-pipsridinerfiraro QY- IPFraelle o
hydrotblorigler(Em) t hen heated at 90C for 3h. The reaction

was all owed to cool rt d t ed aqueous K2CO3

sol ution (100n) Nw%/a%,@mg@ 40 (200m)

before filtering. The=ef gahic/ phase—wAs separated from

the m xture, then saturated brine (100m ) was added

and the aqueous phase was extracted int QA
To A GARTgRy - BIPETHOT Ao YA AR S D g (AN p-ehloro-5-cyano-
pYrSaRS04)38g ) dissulpd i@ MGO (), wes addepotassingarbrnai4@.149).
Tﬁé?éaf%{?&g@%é RE4Ed %o 8@(3@61“4?? Bbfofb coblify BhddRutiohadihcdaturaied sodium

rifre Cc c i

nifogrrcroae S il ERIR BEARIHe ERAQ Berlios witiR further with
b@mﬁ&gs&@ml)@mmer@@drgc\@ﬁiwl@ WHHCH Tt‘(eza}g)@)_us xtract was basified
afd BSdk-@OaReRY véith/létpmitch\ﬂvbs) corﬁ:ematgd !upt:iero;acugm. A solution of 2N
HE] ﬁﬁi&ﬁ@'e%ﬁérﬁ?hh%a%%&?é@&e@%'t%@)éfécﬁ'ﬁtﬁ% flitefed) anth@ashed with

t1tle c ound. (D4 was ,pre e
el PO DRl P meé@a&ef%ﬁge% G THERLREOE ) W 50). "1
NYR & [DMEO-d6dr. 296tk Hpls AHZE 1.41D @(ﬁnﬁ),é-ﬂqt% (2H, m), 2.8-3.27
(6H, I8 BIReRY2 (BH, Im), 3.69 (1H, m), 4.24 (1H, brd, J=13Hz), 4.35-4.55 (3H, m),
6{9%219%@2%8@%[2&,%%% %g—é'ﬂb%dﬁ } Q5L 400H, b B 1A %N
11364 Hpr il MSiele g oserave (Hig-ian cgé&lg ) - pi per azi ne

(0.239g) (D) and 2-chl oro-5-cyano- pyridine (0.1389),
thﬁ,i,qg yed in DVSO (5m), was added potassi um carbonate

.14

o -1 D P SR penon

(B3r bonat e (50ml) and Et OAc (80nl). The Et OAc | ayer was
washed further with /a { ne 8 )/and then extracted
with 1 N HC. Then @ Rct ,Mza{basified 20
and back-extracted w\tH Et whi ch s concentrat ed

under vacuum A solution of 2N

The title compound (E2) was prepared from 4-fluorobenzonitrile and 1-isopropyl-4-
(piperidine-4-carbonyl)-piperazine (D1) according to the procedure described in Example
1, except that the reaction was carried out at 120°C for 8h. "H NMR & [DMSO-d6]: 1.29
(6H, d, J= 6.5 Hz), 1.4-1.8 (4H, m), 2.8-3.1 (5H, m), 3.11-3.22 (1H, m), 3.31-3.5 (3H, m),
3.62-3.77 (1H, m), 3.89-4 (2H, m), 4.2 (1H, brd, J=13.5Hz), 7.03 (2H, d, J=9Hz), 7.56
(2H, d, J=9Hz) and 11.43 (1H, brs). MS electrospray; (+ve ion) 341 (MH+).
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HC in diethyl ether (1 m) was then added and the
precipitate filtered and washed with diethyl ether.

w@eopgtiadské sat i on from nmet hanol afforded the tiPCEEP2004/004245

compound (El') (0.15g). 1H NWVR 8 [DMSO d6]:1.29 (6H,
d, J= 6.4Hz), 1.4-1.6 (2H, m, 1.7-1.85 (2H, m),
2.8-3.27 (6H n), 3.32-3.52 (3H, n), 3.69 (1H, m),
Exardgleé Br (E8-B5) J=13Hz), 4.35-4.55 (3H, n), 25 6.96 (1
e 37d- &eﬂrgréd a€ d84cribéd br B ExdmPled 4 deds Sridpared from 1-

|s%r|>r§§¥l %o@wleggme-(&l-%arég’yr? rﬁxgejaz &é}}l‘?& a rB rlatyﬁﬁeteroaryl

ckjoqd@db‘,rr@ﬁpp pzpoppure descrlbed in Exa ple 1 anda crirgplayed TH NMR and mass

spectalajaeantrphwed gongispent ivith sucturear bonyl ] - pi per azi ne
hydrochloride 30 (E2) ol NC/ \ N )--1 -CN--( The
title conpound (E2) vvas prepar ed from
4-f | uor obenﬁ nix rif|l E\' 1 i sopropyl -
(plperldl e-\¥- car bonyl ) / pi erazine(DI) according to

the procedure described in Exanple 35 1, except that
the reaction was carried out ~ 1H NW\R 5

Ekxample 16] : 1R 29 ( 6H, Heterdaryb. 5Mts)s8nec4:um8 (4H, m,
2 3.0 (SH M. 3 LlcmoRde (1 H niEs‘E) 31-3. 5 (3H m,
3.62-3[ 77 (1 H nm, 3.89-4 (2H, 4.2 (1 |H brd,
3=13-5Hz)—=03—(2H; d =0Hz 2H—d, J=9Hz)
a8 11| 434 M- brk) &KB6 delect EMHbr a§96/'(393{/e ion) 341
(MHE) |- 30 VY 2004/ 101578 PCTI EP2004/004245 Exanpl es
3E8 (EB-W=b) | b vdoaves Jpreeplivid ad43escrli bed for
D2. Exanpl es. and| 5 Wt;lrC S prepared from 1-
sopropyl-4iH pipefi+di—pe—4—¢ar bon". pt—perazi ne

I B ~ N
(B5) apd t e appropri af e-tret ef BAHY] 34:21I orilde usi ng
t he prpcequre descyli bg in Exanple 1 and dijsplayed 1 H
NVRand mass b Spectral data that were consistent wth

structure. RN )--LN-/ N-( Exanple R
EK@PEI‘*@&Q‘?KE%&S Spectrum No Chloride (ES+) E3 Br-CN
ERimples Bl adit ﬁ%lhbréiﬁﬁécﬁﬁ&n 1Edo[ivb Py~ (pireridiBe-ANcatbofylHiiperazine

([f“lé% Ege té?'a Midri He%r gﬁé Pleced e Exa8RtcRSN Ex8mple 2.

EYaTRIg a5y P eAZTER U I o ACH0 s BecoiDes 'fbf)%eg%& heorpptyes

digipldyechéH albR epd mase saesfral ﬂataéfnatoreer@ §PRRIStEMV by YesBIe-
described in Exanple 2. Exanple 8 was prepar ed usi ng

the procedure_des@ib in , Step 1. Conmpounds
di spl ayedgl spectral data that were
conS|stent 't structure. \15 0 RRN. }-LN\-/ N--(

Example R Aryl Fluoride Mass
No Spectrum
(Es™)

E6 Q QF [MH]* 341

CN CN
E7 Q Qp [MH]* 341
NC NC
E8 Etozc@_ E‘OZC_QF [MH]* 388

Examples 9-19 (E9-E19)
Examples 9 - 19 were prepared from 1-cyclobutyl-4-(piperidine-4-carbonyl)-piperazine
di-hydrochloride (D7) and the appropriate aryl halide, using the procedures described in
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Exanple R Aryl Fluoride Mass No Spectrum (ESt) E6
[ MH + 341 CN CN E7 [ MH + 341 NC NC E8 eto,C F \ Eto,C
wo 2004F015h4H] + 388 Exanpl es 9-19 (E9-E19) 20 EXBOPERR0H004245
- 19 were prepared from
1-cycl obut yl - 4- (pi peri di ne- 4- car bonyl ) - pi per azi ne
di - hydrochl oride (D7) and the appropriate aryI hal i de,
Exagipteg! (fheE p4-86 xhndsxatknie Rilloe B 3).-and djgnlaeda)H MEyend mass

spggélﬁg@ﬂﬂ@%%@ﬁsstgﬁm &retréor E14-E19) and Exanple
(tor E9-E13), and displayed 1H NVMR and nass

spectral data t hat wer e conS|stent with structure. 0

R- N, )- LN N~ \~ ~~/H\a R Mass Spectrum No
ES+ E9 CN /RT NE10O NG \ [M]+ 371 EII / \F
[MVH + 389 CN E CNFS + 421 E13 CN [ M + 403

E14 cN/ [MH + 354 ElSCF/ \ [IMH+ 397 E16 CF, -<

[ VH + 8@mpi&ll7 cF.R/ [ M{iMagt3Epedtisin [ M + 397 CF/ 3
E19 | Mo 385 Example 30 st N
1- | sppropy—4t1=£o-cyat rrdim=2-yl ) - pi peridi ne-4
-carbon)lffif-pip@I @ e I’)EM%C 58ri de (E20) -N /-~ N
\ / IIE1I0 =7 F [MH]+ 371
CN—<‘ >—
E11 :<<F [MH]* 389
CN
F
E12 °F3>\: [MH]* 421
CN
E13 CN [MH]* 403
E14 CNQ_ MH]* 354
E15 | = [MH]* 397
E16 | or( IMH]* 397
E17 | ol ) [MH]* 431
Cl
E18 /N [MH[* 397
CF
E19 @EN\ [MH]* 385
S
Example 20

1-Isopropyl-4-[1-(5-cyano-pyrimidin-2-yl)-piperidine-4-carbonyl]-piperazine

hydrochloride (E20)
— N\ % Oﬁ( /! {

1-Isopropyl-4-[1-(5-bromo-pyrimidin-2-yl)-piperidine-4-carbonyl]-piperazine (D2) (0.5g) in
DMF (10ml) was treated with CUCN (0.1g) and the reaction mixture was refluxed
overnight. The DMF was removed by evaporation and the residue was partitioned
between H,O/EtOAc (20:20ml). The EtOAc layer was dried (MgSO,) and evaporated to

dryness and purified first by chromatography [ silica gel 0-10% MeOH (containing 10%
-32-
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N 10
1-1sopropyl-4-[1-(5-brono-pyrimdin-2-yl)-piperidine-4
WO c@nbarsyd | - pi perazine (D2) (0.5g) in DWVF (10pd/ERmS4/004245
treated with CuCN (0.1g) and the reaction m xture was

refluxed overnight. The DMF was renoved by

evaporation and the residue was partitioned between
0.8 8 EtobiAcs o &N AN follvesdenyducheraasification qiya Vatgrahiass)
Dl@%%de}!(lﬁﬁ PredRativeHAITC BIUYRAEHEh Q0 0%Formit iaeid if vatdr aby 0.1% formic

ack e OB RIS EE%%&%)%%“@%EQB&% WoRd dirineldha

evgmrataddﬁ)gﬁv ephs/pesiend Rsairt By teuformale salimhig QIS GHVBedto the
HOMatt hiis Meid-HethBiaab tl €11 2rhid TPecgpiveatsi wereHPINCved by evagporation to

giv¥ t‘hg t&ch&m‘i{%uﬁH 2@)3@5%.&9 6H NMR $DRIST-86]: 1.29 (6H, d,

J %%u%ﬁ%@“éz @ﬁ%fﬂwig&@eva 100 Fek Bllap, m), 8.74
(2the), ‘d)a%(%dnsbma%ﬁlea@&m@ oy et '\@élt whi ch was
converted to the 5 HCl salt in MeOH ethereal 1 N HC

E)ga%sa); The soI vents were rermved by evaporatl on to
et
yl-

e 4_& pgrl?%é'ﬁ (ﬂ)’}' ?,t]g?ﬁ@r ine= %argfnyl} piperazine

hyhlréehlbrlﬂa (E2hH, ,1.70-1.81 (2H m ) 2, 90 3.5 (1 OH,

n, 42548(4H ﬁ_j@»@) 1H, bs).

LCVS el ectrospra Vel 3 le 21

1-I'sopropyl - 4- {1 5 (pyrldln 3-ylg-pyrimdin-2-yl]-pip

er| dr'eno 435\&@% 7(57%@% %%/f&ﬂe‘%l ?—ﬁ/ r?peFldf?\r'Egargw])pnperazme
(D129 (@am)ofé;@lvndbd paroni-asichi@eladya! He@Pn( 12l pog e i(#PRE-2
toru%ﬁé ool et $tRfedzinder a éﬁea(rﬁ)af argOn AFBOMIR-After ittdy time Pd(PPhs)s

% gw % aﬂgé&j?&?th% rgé tlfa (LPiad ﬂeflﬁ%a o@é?ﬁ#gﬁtt W’éter (1ml) was
A0 oo el ot i, B Hiepitges passed

th(di@hga) 2Qup¥ariddytiromatrix isppsatie liasid/iuid exteadiiar criddeand
wQé&%GﬂmahEtOA\eb(B@ﬁm( %@Ebmayeraﬁa%absamédtdmnroe@m:mm purified by

m Xt
chraftia \‘r\ﬁﬁ%‘ic d gpll-g }]% d8 HlBﬁla%ﬁJtlon)/
o s v
(2HI A6 e (s3WBis. weFl eerf @Dyl eapporation teediso thed e campoundtgE21) as a
whitdsoiNgsGH TfH RUARY DM%U)%W 099 @minw [Isé 5), cioa-9@ (28 ﬂr@%? 1.8
eI Dl e o S il o
wm) 4. 280463 (it sx14-4924-5 ({120m) 47r|4|§(§blmé ), §.78-8.61
(AreRBY S by 8@0ApAY )| 9.08 (11, djive.5),Hd .20 (1He brspriyid@electrospray

white solid (150nmg)."'H NVR S [ DVBSO- d6
(‘“S’gg%é?g’ﬁ?, J=6.5), 1.4-1.6 (2H n),1.7-1.8 25 (]2H, m
L 2.8-2.9 (1 H M.3.0-3.2 (6H, m),3.38-3.44 (2H, 1),
ESamale3223(1H ., 3.66-3.73 (1 H n), 4.254.3 (1 H,

1-?§opr6pglz4g1 ﬁ\brbholn% pyrindidin2-yIRbiperitine34-Bathddyl]gipétazine
(2H, dd, J=2.5), 8.90 (1 H, s), 9.23 (1

"°& "?f 11. b |
(+ve) 395(M—I+) %%O_éea@gwe\i{rosmay

Bis(tri-t-butylphosphine)palladium(0) (20mg) was added to o-xylene(10ml) and the
reaction mixture was stirred at rt for 10min to give an orange coloured solution. 1-
Isopropyl-4-[1-(5-bromo-pyrimidin-2-yl)-piperidine-4-carbonyl]-piperazine (D2) (0.25g) in
o-xylene (10ml) was added to the orange solution followed by addition of NaO'Bu (84mg)
and morpholine (0.12g) The reaction mixture was refluxed for 1h. After cooling the
reaction mixture was partitioned between H,O/EtOAc (30:20ml), the EtOAc layer was
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1- I sopropyl -4-[1-(5-norphol i no-pyrimdin-2-yl)-piperid
i ne-4-carbonyl ] -pi perazine hydrochloride (E22) Q X~ N
wWOR420IN6- /| N N ,-/ O PCT/EP2004/004245
Bi s(tri-t-butyl phosphi ne)pal | adi um(0) (20ng) was added
to o-xylene(10m ) and the 35 reaction m xture was
stirred at it for 10mn to give an orange col oured
driea l(My50B). arit filtessap trepfiftrate was abserbed poiemsilpardel (Agd and purified by
’g?%’t%%r)apﬁy [Hieh 'gepO-"I O%Q\'/IélOlq%chﬂéanb -110% 0.88 a@irhoriig s¢Il¥n)/

biseibarr by Iy UsORrCRElTE "Fé%é‘lzfmféf“@ o ro
Thmomota WRye(remaYRs) bTeNaPPERieR foaiveing b UlecalpRolPd (EZRl@g 2 white
sofi@r(62mf). HANMR 5 p:oMSOrc@]ﬂh@g a1—eacﬂ=paaﬁ) fidxt.G2Hwak1.68-1.7 (2H,

mf %rgtz'é‘lé’ 4308 25(1@% 4.47-
pERE e T

silica gel (3g) and purified by chronatography
ExXample®3 gel 0-10% MeOH (contai ning 10% 0. 88 ammoni a

SRR g Sl

hysispclalpride (g renoxegwu% evaporation_ to gi ve the title

compound (E22) asqsa NSONLd (6 "HNWR S

[ DMSO- d6] : 129(6\H,JdN 2})-—-1/6(2H

m,1l. 68-1.7 (2H, ,2923166’10—In)337365
StepH.: 4B-Btorfo- ﬁyﬂlﬁldlﬁ-lﬂ ylmo«tpmﬂm 25(1 H, m), 4.47-

Pé‘tﬁ?s%rﬁ IE'arb'i@nza\teg(o% ed]tg asoltibhh of ?%Ioré—@l\tﬁomo -pyrimidine

(059 gbIBMEF@p ﬁ '['rie @gct'lﬂgr W@S rlrcigtﬁeﬁ't ﬁzré gm I\/bore)hohpe (0.29)

wais adoed-arairtbe ngacliom mpdurazvasestingg @i’ esden 2y iThe exeees)DNf was
é&"ﬁ et r8ibnland the residue was partitioned between H,O/EtOAc (30:30ml)

T*&%’%@%{ﬁi l?gé’r(vgav%dé{ SROASSAZI gBFb@éd{b %5 hNB'the sub-title

coraRaye 6. 2erBE U H-#ah o e&"@éﬂ%@@h& o ).
Stbpe2: maaoprapylm(ztmomlmaeownnném-irvl)fmpercdlnq*érnawbonyl)
pl\%gFMH ocflotie Was added and the reaction mxture

b Fleeastpa e e P TR Y aesaﬁﬁffseﬁ‘méb%&uw FrSuep P
lsem@pﬂtﬁme(r@me%ﬁqrponmp%@me (@wn & cgpgliy %p ffﬂj\é%gd in
E%lﬂpIQ\ZQDOHENMH SUDMBOL06]S $.20 (6l d; =615, ST AH, ), éZ 80-3.1

(4?—&52% G4y I-? effg%%‘)l(sk/ﬂ&ég (r%gﬂl-sl) LL@I@:S electrospray(+ve) 403 (MH").

1-I'sopropyl - 4-(2- mor phol i no- pyri m d| n-5-yl)-pi peridi ne
Examplesi24:26 YE24ERB) azi ne hydrochloride The title
ﬁé}ﬁiﬂ@é‘ gl - B SvePé BRABA fRym N esuprdpylr44[Ing5-prambarpyrinoibinE2@)-

plpgg P% qah%)n N-piperaz d"le %Dzzlanda aR ropriate aryl boronic acnd usmg the
o S T v
word covisiokemh® vith stra&ufe6H, d, J=6.5), 1.78 (4H m,

2.80-3.1 25 (4H,n),3.2 (38 , 8.35 (2H, s),10.65
(m 1H). LCMS electr N 40 —@—H)

Example R Mass Spectrum
No (ESY)

E24 d}@— [MHT* 436
E25 | w{O-Cr | IMH[T 472
E26 |« | IMH* 419

-34 -




10

15

20

25

30

Exanpl es 24-26 (E24-E26) Exanples 24 - 26 were
prepared from

wda6ogo0msepyl - 4-[ 1- (5- brono- pyrim din-2-yl)- PCT/EP2004/004245

pi peri di ne-4-carbonyl ] - pi perazine (D2) and an

appropriate aryl boronic acid using the 30 procedure
described in Exanple 21 and di splayed 'H NVMR and nass
spectr al data that were consistent with structure. 0O

E)aml\‘?f@szl; ﬁgg_eynﬁi@ R Mass Spectrum No (ES+) E24

X 41,020 aﬁ%%%aﬂ}aﬁéiﬁﬂﬁée%'}%&%ﬁ“ﬂ AopdE-eprondi
(pipeEidipe-dscaptoruhpieazine (D B 48 P38 AMG| AUose-acetophepang at 120°C for

2Hrsipace dy %Blddertsehc&rt efdhaprddact inttathp lcerréspdndingn hydroxylamine
hygzﬁdcgg:g Jﬁﬂ%ﬂ%e‘&%ﬁo%? ?h Péiﬁwﬂo)th@l-méa@ B g(&ﬁsﬁtatlon

frgrg pfhy H@gm,dgeﬁﬁﬂ]% egaor@re i %l[} % opI]“ro %thano%gfforded
the exareplps mqng:hwauedxw NiviRreadigasssoRFiG idata that were| qersigignt with
sthiRtdp@nol for 1 h. Conversion to the HCl salts, by

precipitation from et acet a wth 2N HCl in
diethyl ether, and grystaNi i 0 m et hanol
afforded the exanples /ch disp/ayed 1H NVR and nass

spectral data that were consi stent with structure. o
| r —R-NNEN-<—10FExanmphe—RMass—Spegtrum No ( ES+)
E27 Example3g7 E2R Et O N flasg SpemumExarrpl e 29
1-|l sopepy! -4- {1 (ESt)
-C 0- 4-¥eeroy pha{ i ng- bonry} ) - phenyl ] - pi peri di ne-

4-icar bonyl }-| 15 Ai azin[ ydrg%-{:hl oride (E29) C O
N T-,48 0 \[0=Ske : 1- ﬁ,ﬁ).@+o¢ml-4[l
- (|2- chl or o- 4- chlVoregar banyl - phenyl ) - gi peri di n- 4- car bon
yI] pi perazi ne hydrochl ori de

1- opyl - 4-[ 1- (4- car boxy- phenyl ) - pi peri di n-4-carbon
Eﬁr]‘p %eram ne hydrochl ori de (D9)
1dsopropyl-4-{1-[2-chloro-4-(morpholino-carbonyl)-phenyl]-piperidine-4-carbonyl}-

piperazine hydrochloride (E29)
O>_C§L 0
{4
N N
() Oy

Step 1: 1-Isopropyl-4-[1-(2-chloro-4-chlorocarbonyl-phenyl)-piperidin-4-carbonyl]-
piperazine hydrochloride
1-Isopropyl-4-[1-(4-carboxy-phenyl)-piperidin-4-carbonyl]-piperazine hydrochloride (D9)
(0.25g) was dissolved in thionyl chloride (10ml) and heated at reflux for 1.5h. The
reaction mixture was then evaporated to a minimum (co-evaporated with DCM, 3 x
10ml) to give the subtitled compound as a yellow oil (0.25g).

Step 2: 1-Isopropyl-4-{1-[2-chloro-4-(morpholino-carbonyl)-phenyl]-piperidine-4-
carbonyl}-piperazine hydrochloride

A stirred mixture of the product of E29, Step 1 (0.25 g) and diethylaminomethyl
polystyrene (3.2 mmol/g, 0.45 g) in DCM (10ml) at rt was treated with morpholine (0.035
g) and stirred for 16h. The reaction mixture was chromatographed directly [silica gel,
step gradient 0-10% MeOH (containing 10% 0.880 ammonia solution) in DCM].
Fractions containing the required product were evaporated, redissolved in DCM, treated
with excess hydrogen chloride (1M solution in diethyl ether) and then concentrated and
the residue crystallised from acetone to yield the title compound (E29) as a white powder

1
—
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20 (0.25g) was dissolved in thionyl chloride (1 Or)

and heated at reflux for 1.5h. The reaction m xture
woR®4tbsme evaporated to a m ni mum ( co- evapor at BCT/BP1004/004245

DCM 3 x 1 Or) to give the subtitled conpound as a

yellow oil (0.25g). Step 2:

1-1sopropyl-4-{1-[2-chl oro- IIBlhol i no- car bon I&- he
(0.0¥8 B). M$)elecmspea)4(+larér466WH}F) éﬁd@ B WW&%CN&% Kﬁ'é s), 7.45
(1%&;7 b (11,80 JEB BHYY, 9.0 (1Hhe, practhigt 4af5 (FRA9m),St.eP(1H, m), 3.62-

R, 1525 S T e

nor phol i ne (0.035 g) and stirred for 16h. The
Extafiplé BON m xture was chronat ographed directly [silica

1- 'Q‘?rh{f y‘i’he{ﬁ 4 f(ﬁﬁ%'r lirfS- é&%%@ﬁh@ﬁﬂ%ﬂ@mmm A0 BoBEP

sol yti on actions containing the
P'P%rea'inﬁga'dﬁ‘?‘gﬁae? \%‘Jfbé evapor at ed, redi ssolved in DCM
treated 30 with excess hydrogen chI or| de (1 M solution

in diethyl ether) at co cetrted and the
residue crystall|se w yield the title
compound ( E29) a whi te po 2004/ 101546

PCT/ EP2004/ 00424 .018 g). I\/B eI ct vospray (+ion)

464 (MH). 1H NV DI\/SOd6] 10. 30 H s), 7.45

(1 H s), 7.32 (1 H d, J=8.0Hz), 7.17 H, d,

J=8.4Hz), 4.55 (1 H m), 4.20 (1 H m, 3.62- 3.28
Tc(é.Sﬂrﬂredt)qlut[bnlﬁ 123®TOQ36-|4|-[111$«}—camoxy-pbqnyl) pigeridin-4garbony!l-
p.&eraii & hdiid 253 Omorphonne (0.035ml), HOBT (0.03g), TEA (0.16
mﬁmﬁﬁ&r@mg%%?ie%éﬂe 3725 | COMPATY 0RO i
stirre| URdeTargoNOVa IO ﬁt?rsa%ttanm'é %Wﬁa{ eé‘rP"aPOf(a%do % inihimum
anthriesidpe dizyobived {nDQMI (66mb arg waisked With pogiem hydrpgen sarsoate (3 x

Zgggraf%jj@& { rm'@éh'g é miges \fv&ng?\%:tgg‘gog{ﬁ%nsilt by

dissmhdng iorDCH(PmD) ead ar@aémg wtfg eaepe@§érfﬂﬁlg%fi'ethwh%thﬁé&aﬁwﬂted and
thEh éf}ﬂéfaﬂlsé@ﬁoﬁfw)@tcﬁiéap givettieel tileocampaumdr(Eiad) amnalwhiés saligg0.039).

Qlok&d PR )1 HARMRBEIRSOW !ih1(§595“(mns) 7.38 (2H, d,
s D A

320€¢ﬁa1r(ﬁHed1,tb7@K% nohé. 29r(6b! bals6.4htzdduct . Free base
was converted to the HCl salt by dissolving in DCM

E%SM%ﬂd treating W|th excess 1 HCl in diethyl ether,
rated and then taII| dfron @ftoneto glve

1Qyslapentyl %Bn(ﬁcﬁyaaot opiperidippiecatbpp “PRFIYe

hjbdlreehrdamr(ﬁm)( +ve) 429 (I\/H+) 1 H NMR S [DI\/ISO dé] :

10.85 (1 H, s), 7. ) o' 08 (2H,

m, 4.51 (1 H, 3

3.68-3.35 (12H, 4(4H m,

3ta2S r§16 % | - é utlon of1 c clopentyl-4-
Ptha e t?ﬁ ’a Q;) y p y
g o @@ramiiﬁﬁ?ﬁa@p@i&é %gg R,

followed by the addition of 4-benzonitrile (0.35g). The reaction mixture was heated at
140°C for 2h. After cooling the reaction mixture was partitioned between H,O/EtOAc
(30:30ml). The EtOAc layer was dried (MgSO4) filtered and the filtrate was absorbed
onto silica gel (4g) and purified by chromatography [silica gel 0-10% MeOH ( containing
10% 0.88 ammonia solution)/ DCM]. The free base was dissolved in MeOH (3ml) and
treated with 1N ethereal HC! (2ml). The solvents were removed by evaporation to give
the title compound (E31) as a white solid (63mg)."H NMR & [DMSO-d6]; 1.5-1.9 (12H,
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NC/ \ Nto. ) CN( | Potassium carbonate (0.8g) was

added toJa stirred solution of 1-cyclopentyl-4-
W@ piopaeisdé ne- 4- car bonyl ) - pi perazi ne di - hydr ochPGF/ERm04/004245

(D5) (0.5g9) in dry DVSO (15nl) followed by the

addi ti on of 4-benzonitrile (0.35g). The reaction

m xture was heated at 30 140C for 2h, After coolin

m)t BO-3.08164H, om) HP-RtGr(@Hwam, 5 H3-tHi45i (BHed) el Wekh dh!z@/%tgbﬁ@ (2H.d
J=639: 1?10161¢1H Bhs. ECMAccibadprayes/edsb@MIiNgSO4) filtered

and the filtrate was absorbed onto silica gel (4g)

and purified by chromatography [silica gel 0-10% MeOH
Examide88i ning 10% 0. 88 ammoni a sol uti on)/ DCM . The
1-Cyelepbutyb4:jb45-dyane pyidink2rypiperidine-f-canbonyl}-pipesagine
real HCl (2nl). The solvents were renoved
hy@r&%\%ﬁ%%ﬁn to gl ve=N35 titfe coppound (E31) as
a white solid (6 A H/ OoN 1.5-1.9 (12H,
-36 WO 2004/ 101546 P P2004/ Q04245 m), 2.9-3.06

The thlagompaind 22 whe grensias 59m ifiog-3&ehe Fypidfe Sheye

cyelopertyles (pigeyridinee)- céiﬁ6n3(l)¥ﬂaip¢ra21mainebyd;og‘ﬂo®e (D5) according to the
prdcddlfd QRRAbY misahmpids £y ANy s (DIVIBO2i6] 9.5 pdtpan), dieTet.88 (6H,
mi, T 3R (oh, Ry i B oo 08 B (L) ER70 Thabt my Mo, o,
J=oHam728 dlitl, 6ré—93'17éy8aﬁé“'ﬂ)y5r)| diddHah)-1 md'e Fecﬁ*os;ﬁay (+ve) 368

(MBH9| opent yl - 4- (pi peri di ne- 4- car bonyl ) - pi perazi ne
di - hydrochl ori de (D5) accordi ng to the 10 procedure
described in Exanple 31. HNI\/R8[DI\/ISOd6] 15(4H
E’Fﬂmpf 7-1.88 (6H, m,1.98-2.02 (2H, Q 2.87-
(2RBS)- 1n§:yclebuty&4=:{1((a-iqyamphenvj)wmevdm C?HOOBVBQ '1H
dlﬁethﬂpﬁidlézmghﬁdr(obhldndé(E33)3HZ) 8.4 (1 H s) 11.5 (1
H, LCMVS el ectrospray (+ve()) 368 (MH). 15

Exarrpl e 33
(2R 6S) - 1- Cycl obw 1 pheN w@' peri di ne-4
carbonyl ] -2, 6- di mefh Ip| azmMro | ori de (E33)
o NC I\Vrm ) LN N--0O
& 6@@ : W&mm@wmpayu ﬁﬁmﬂéthylafgogﬁd&?}] 2,
I.me r
hvp@c ﬁcb%f’@ %z“@? oﬂé@f%ﬁ'?é% it
A SR WK R
réagtot AP Gniim Themeactionanigture was then Washed with satpraied ealessivm

S ¢ t
cérgéﬁé{% g?lg@olt(%tﬁ?’gm Qr‘ﬁfibﬂhget (30t Utha d& gﬁk@ﬁg@ﬁh&ﬂr&% dried
GRS P e o B TR 00D
Cfg‘Dthnghyr[mr@ gl mgraﬂmtﬁmés 9@ (PP@amB’@ J aﬁﬁ SEmonia
s@bicHy R DGV FTHCtionk Icbatainie) the s¢arfred mwdwhWe@-%p@mﬁd—to give the
b& 8%9&66%&91@%(97 WROcAHVBRSH B the HCI salt by redissolving in DCM and
then treating with excess hydrogen chloride (1M solution in diethyl ether), evaporating
and then crystallising from acetone to give the title compound (E33) as a pale grey solid
(0.053g). MS electrospray (+ve) 381 (MH™). TH NMR & [DMSO-d6]: 11.28 plus 10.10
(1H, m, rotomers), 7.59 (2H, d, J=8.4 Hz), 7.00 (2H, d, J=8.0Hz), 4.31-3.73 (6H, m),
3.60-3.22 (3H, m), 2.97 (3H, m), 2.50-2.08 (4H, m), 1.78-1.61 (6H, m), 1.50 -1.10 (6H,
m).

Example 34
1-lsopropyl-4-[1-phenyl-piperidine-4-carbonyl]-[1,4]-diazepane hydrochloride (E34)
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solution) in DCM . Fractions containing the required
product were evaporated to give the free base

w@ eovpoursds whi ch was converted to the HCl salt BYI/EP2004/004245
redi ssolving in DCM and then treating with excess
hydrogen chloride (1 Msolution in diethyl ether),
evaporating and then crystallising fromacetone to
give the title conmpound (E33) as a |l e grey solid 30
(0.053g). Ms el ectrospray (+ve) 14 (MH#). 1 HNWR 6

[ DMSO- d6] : 11. 28 pI (1 rotorrers) 7.59
(2H, d, J=8.4 Hz), ' 4.31-3.73
(6H m 3 60- 3. 22 97 (3H , 2.50-2.08

Tt@(tglﬁ-@og]pggnd ?E34) wasﬁarepargg from 1- |sopropy}l-4 {plpe‘rldm@4 cargonyl) -[1,4]-

didzepsog (@F)yendbrerbolprneape fqioyngithe neocadwa b EXgmple[4b, 4]CNS
elécﬁr%@%@gg \m} mp i de (E34) -37 WD 2004/ 101546
PCT/ 04 004 45 &0 O The title conmpound (E34) was
prepared from
Examrlg $Popy| - 4- (pi peri di ne- 4-carbonyl )-[1, 4] - di azepane
1-(sBppntyhd-[+(Boybropyridin-2iyl)epiperidine «-garboavlirpipesazine
hﬁ;@mbﬁdggag,cws el ectrospray (+ve) 330 (I\/H+ ). 5

1- Isopentyl 4-[ 154 Q@a%g-éyrkdlh -y _Ql perldl ne-4-c
ar bonyl ]- p| per azl'fie hlori de\( E,ég) OEt NC a
N )-"J- ~/ Et 10 The title conpound (E35) was
pr epar ed from N-i sopent yl pi perazi ne using the

THY RIeedkigRund 6538) ivi2e tréaréX froml re-nsbperhfﬁpmemzmeammgame procedure

de% @cq |RLI‘%>&a§'\%%4{ W’é)(eie cyaﬁ;%gh(enyl(grégrg r| d| ne- 4- car bony

[1-11, 4] - d| azepane hydrochloride (E36) DIl N \,]
Examiile(38- Cyanophenyl ) - pi peri di ne-4-carbonyl ]-[1, 4] -di az

- L d thzZepah-M
e e PR

stirred for m n. Sodlum

triacet oxyborohydri (0. ed and the

reaction sti rr@d@w@_ﬁk Th re actl on was

then washed with aqg rate assi um

TR T NENE L B RN e e
wasdiBEWexhid DGM &1 Grdl). Wi EA (Oek s dioy diobgienorsh(Octinl pweére added and
stﬁ‘r‘&j%ﬂ @H\lﬁ %odﬁﬂn?frf‘é&éto@fﬂ&%t‘)ydﬁd’éj CCA0Y) N6 tRéreadded aridahél reaction
stlrre% att rt overnlgcmpcllHe rea‘c ?Nag theh heg \Aﬁtﬂle{qﬂe&% éaqglated potassium
carbonate solution (2 x 30ml), brine (30ml), dried (MgSO,) and evaporated. The free
base was redissolved in DCM and treated with excess hydrogen chloride (1M solution in
diethy! ether) and concentrated to yield the title compound (E36) as a white solid (0.16g).
MS electrospray (+ve) 367 (MH™). TH NMR & [DMSO-d6]: 10.95-10.78 (1H, m), 7.56
(2H, d, J=9.2Hz), 7.02 (2H, d, J=8.8Hz), 4.20-3.95 (3H, m), 3.62-3.39 (5H m), 3.07 (1H,
m), 2.98-2.70 (5H, m), 2.49-2.01 (6H, m), 1.72-1.57 (6H, m).

Example 37
1-Cyclobutyl-4-[1-(5-cyanopyridin-2-yl)-piperidine-4-carbonyl]-[1,4]-diazepane

hydrochloride (E37)
J N i F\NQ
NCO—N N K/l
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25 M5 el ectrospray (+ve) 367 (MH#). 1 HNWR S
[DMSO-d6]: 10.95-10.78 (1 H m, 7.56 (2H, d,
wQ@z®42645%¢ 7.02 (2H, d, J=8.8Hz), 4.20-3.95 (3PCT/AP2004/004245
3.62-3.39 (5Hm, 3.07 (1 H m, 2.98-2.70 (5H, m,
2.49-2.01 (6H m, 1.72-1.57 (6H m. Exanple 37 30
1- Cycl obutyl -4-[ 1- (5-cyanopyridi n-2-yl)-piperidine-4-c
1 pF(BéﬁMahbp)[r[H;rﬂ-jz-ytjmxmpm@eﬁl -cémpdnydkeln 14bdiazeparesmydrochivride (D14)
was dssolvdd in D@M(@@n%@@@ﬂ/ (8 A&BARas added followed by
cyglo l{ta?@ecgz& QJ“ glrﬁac:}log)lv\sas stirred for|5rr]nén Hnder grdon ?r]wd r[h%éodlum
trlr]lcem)@{b@rpaml Qridehyas pedeq @Iﬁtﬁe re3slign giiremhat "él %45
rebdtioRGhktlide wad )vaelmﬂ WiltAstOrated dqueass paidesluhalarmmate (2 30ml),

sa@%f'ngﬁﬁﬁ Qﬁgﬁ@é 14mdnatel 135 ‘5tﬁﬁl%h@ Brife&0Rd1). IfrRorh Mic layer

was the g SR S eea 10 § T fehishugs Riefiedhy column

chrcafaaftbgr@ph$fsl|l<3ﬁ@6| atepi gradignt &HO% MrOM (¢asdaining 0% %-B8¢ ammonia
yR e wgm; tﬁ@méaiaed pRuEDMsciPabasshvemedds thenaClesalt by

reéla?g\f?fgm aé%r £ 'Sirins r@ﬁiﬁj&c@gﬂf]gﬂ rpa{l&“lﬂ%a(ﬁ éo?utPén in

dlqhyI@gwec'}\@rmgncgﬂ @3% cgmeptﬂmd\é&rﬁz ) 8% a\Hg yeIIow solid

(o4 gY. i@ etqptros;brayr(r*ved B6® (MHBbr HOWVIR[SDMSRrdgks| 10.89-80.50 (1H,

mgfsaﬁh @nt s)0735% Ne@H=Boamy) f (BH, 10%:08R80 4ARA| &), 4 %5 (1H,
oduet @i

mp S e 22 ?%Yem ?%1 3805, Reaiust ot

DCM and then treatl ng wi th excess hydrogen chlori de (1
E)Mrﬁmblﬂal on | n diethyl ether) and concentrating to

;g/ ‘fo|6519/§l I11‘3[1 éy‘%nBPHPﬁ’HFB igefaine- %aﬂ)&ﬂlMlﬁ:;)n?JdlMﬁﬁﬁéJ d

rospray (+ve)
‘8801050(1H m, 8.47 (1 H s), 7.83
(1HdJ88Hz) 6.95 (2H, d, J=8.8Hg), 4.44 (2H,
,405(1H m, 3.85-3.28 (6H, N307272(5H

m, 2.41- 01(6H n) . 15 Exampl e

38

1-1sopropyl-4-]1-(4- cyanoph%pl peri di ne- 4- car bonyl
rheblsi BB AE A 5 e 5, S5 oy ol
casbonylli{ bAl-dinzapgne-ydraohlones 0y3gpinslsy DG £15401) followed by the
addRidpaTebdtohd (@56 TAe paRtorhyds siirtddoatirtier 8Mxin folovBag) byi the

%{5’(}/0 ?‘L‘b& q;w%%et&@bb H'ncié’gotsz? A ?é#qlshHWNé’cf)HSQr%t)%% added

act at It

arfq)qsqnarwegpqypu%% @r iBs % GPEIRN was then wasmaé1 with water and
thtarD@M ¢yer whs |se|bayrdte|dd drigc(MEHQ. ) Aphserbepgmta sikeaaeiiq)ang)purified
ﬁh‘d ¢a pr] @hufatgé] 01108, MRUH (@ue@irfiry 16% 0u88 dremoiiarsofution)/

&? ev\éese aes VWaZstée ds%ll&‘ﬁf} w ;\@d t@&‘ q"t ﬁl\Fé}ﬁerQQMiCI
(2a0). iTha sgl«ypnt(m@ regye Qy eya atlo&;o me&ﬁg? 'Pi nd (E38) asa
whigd $dlidq0ge). FONVIRG [\EBMBD(dﬁ@rft 27 (AHhgl JEGWBHY) 885&(ﬂrbmn)a1 74 (2H,

m3. .88 [1R11H), 2.32 (1H, m), 2.75-3.25 (6H, m), 3.35-3.76 (6H, m), 3.9-4.08 (2H, m),
7.0 (2H,d, J=8.8), 7.54 (2H, d J=8.8), 10.38-10.58 (1H, m). LCMS electrospray (+ve)
355 (MH*).

Example 39

1-Isopropyl-4-[1-(4-cyano-2,5-difluorophenyl)-piperidine-4-carbonyl]-[1,4]-
diazepane hydrochloride (E39)
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DCM . The free base was dissolved in MeOH (3nl) and
treated with I N ethereal HC (2m). The sol vent was

w0 eomaed4by evaporation to give the title conpPCFEP2004/004245
(E38) as a white solid (0.1g).'H NVR 6 [ DVMSO- d6];
1.27 (6H, d J=6.5Hz), 1.58 (2H, m, 174(2H 30 n,
208(1Hrr),232(F1Hrr),275 .25 (6H, :
3.35-3.76 (6H, m, 3.9-4.08 (2Hd
J=8.8), 7.54 (2H,, 4 N1 38N{Iﬁ)/58'<:1Hn) LCVB
el ectrospray (+ve) 33 9 35
1-1sopropyl-4-[1-(4-cyang- 2, 5- d|0fl uorophenyl) pi peridi

Kz%‘@%@%“%%f%ﬁé%&%%ﬁ%ﬁ%ﬁ% TN eToe i Eik g

digzepang %) (P d9hindsy ), and the resultlng mixture was stirred at rt for
15ih Solovalyidy- the @dditien pﬂ2 A@-tmfltwolhﬂmyn‘}ru@ (0.249) inldeyAgE K EMI).
Tr{ef?%lactgog v\;\?%)théﬁ‘ hééwd BYATE b2f6ilih béBek ddding ftﬁrtﬂ ihicags potassium
S st

ca&%akj § Was qu(yeg bg%ﬁjtra%%)[m uh? e r{%%eﬁ F@ta'atl?rf ﬁ:& & \,9 bp}ﬁnhg@ first by
adgiv the Cridp. reatiph etOrae‘é%warbwgk/%% eRRN A latingrwiindgeOFom),
théf eldeh@with 0%l 0.88 amonania sdixtioadis Meﬁ]?h(é&@ndhwhlclawlae esaporated to

ffﬂ?& SR afWad fulrﬂ'lélaﬁdr@i@d ABfg N aerd R8s §|?é‘dtéd35\1to preparative

B B ke b ool onf I AR e e v
evepQtior and jhe residee reigsolvey niMeOH (3m0 aB¢ rapiegntit TN ethereal
HEIOH H)iviriich Gadeiinhite Sstit) winéh whs m@sh@\mnoduatr@dether to give the title

c%{o%g (&@géﬁﬂyﬁﬁﬂgk JLIAARTE gg%?m a219229
ec
(@bl rSROAEH B 00 émf ks é Tt m), 4.04-
4.3 1 e}, 6.9 He dd alvov itzhy7 .4 Ela o dl¥1234hzén|eCM5@|¢Cé@SQF@¥ (+ve)
adegigsol ved in MeOH (2ml) and treated with 1 N
ethereal HC (1 m) which gave a white solid which
was washed with di ethyI ether to give the title
Examplef®d (E39) (34ng).' H NVR S [ MeOHd4]; 1.37 (6H,
1-i§optoPyl-4-HiH4-cyano23- &Hoio;ﬂﬁeny()adibemine-z.-wbﬁnﬂq)-[‘[,al-ﬂiazepane
A)(2H m, 3.53-3.58 (7H, m), 3.86-3.98 (1
h‘@mﬁﬁk’?‘%egﬁ Y5 41 (b m) 6.9 J=11. 6Hz) ,
7.4 (1 H dd, J=12. 4h el eé;/tng.;pgay (+ve) 391
(I\/H+ ). Exarrpl e 4d“—
1-1sopropyl-4-]1-(4- cyano 3-chl @r ophenyl) - pi peri di ne-4

Tr)e e?f:%n #Héh‘fﬁ)lvgés% %@(E H:}é{%{. ﬁjd'rggfrﬂu%%b%%zé{ﬁé@ arN' the

procedie desaribed Ub'f-’éﬁi@?i@é Q4L BB . 171 9 (4H,
mqiezsz]g %Bd\n)% mgwﬁaﬁa)msei 89, 3o442|2mF@H 2;:9 mm#ﬁ %a%ap A&H(ggh 3(%?% m),
407 409’(% #9162 H, J489.8H 83 2Y1¥,51 (1H,

H b ’ b

J%géz)gbg@ﬂ c?%ec("?g?"’%*"ezi 3%9 @Hgg (1 H, 6.96 (1 H, d,

J 8.8Hz), 7.08 (1 H d, J=2Hz), 7.51 (1 H  J=8.8Hz).
kihplegdtect r ospr ay (+ve) 389 (I\/H+ ). Exanple 41

1 dﬁdﬁasrgﬁi;lo@ 40%14 Mﬁjno(-fllﬂg}ﬁf’cp?h& Iy g@ﬁdmégﬁ%l)bdﬂ'yﬂgﬁ ;4]-diazepane

hydrochloride (E41

The title compound (E41) was prepared using 2,4 difluorobenzonitrile and the procedure
described in Example 39. "H NMR & [MeOH-d4]: 1.37 (6H, m),1.9 (4H, m), 2.19-2.33
(2H, m), 2.89-2.98 (3H, m), 3.27-3.3 (2H, m), 3.5-3.78 (6H, m), 3.80-3.90 (1H, m), 4.07-
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30 hydrochloride (E41) F N N C The title conpound
(E41) was prepared using 2,4-difluorobenzonitrile and
wao b@4poseedur e described in Exanple 39. 1H NMRCTSEP2004/004245
[MeOHd4]: 1.37 (6H, m,1.9 (4H, m, 2.19-2.33 (2H,
m, 2.89-2.98 (3H, nm, 3.27-3.3 (2H, M, 3.5-3.78 (6H,
nm, 3.80-3.90 (1 H m, 4.07 -40 WD 2004/ 101546
4. BQTHERD0DE7-aD9A48), 741516 H, 1, JH8.4hig), 74440(2H4 ddg=6 #Hg). LCMS

+iHz), 7.44 (2H, dd J=6.4Hz).
eleé}ré%qré%gﬂg%?/??z @2)%37)3 ( M+ ).( Exanple 42 5 ). LB

1-I'sopropyl - 4-[1-(4-cyano-2, 6-di fl uoro-phenyl)-pi perid
Exampletd2ar bonyl ] - | 1, 4] - diazepane hydrochl oride (E42)
1-I56pidiyl-4 71 Qu-Epen6-216-diflaore phenyl|-Ripeyidinesd-oaesmydie 1,4]-

. j ben itril dth d
mﬁ%@%ﬁ? Byfratnidrdd HRP0CN 0N R S [amor da] -1 89 ( 6k

, 1.78-1.92 (4H, 1 , 2—15-2 38 ., m,
2.80-2.93 (1 H mz= N27 ), 8.4-3.78 (7H,
nm, 3.80-3.90 (1 H m7 F.0-4. 5(1H m, 7.35 (2H,
dd, J= 2.4Hz). LCMS el ectrospray (+ve) 391 (MH )

ThExXiHesbmpaand (E42) was prepared using 3,4,5-triflucrobenzonitrile and the

pr%é&%ﬁ%déﬁ@ﬁ%eﬁg[%ﬁﬁ%@&mﬁ a-mwm%mo&-pugﬁﬁn{ym _(ggpgy,mg)aqegz (4H,
mj 2,15 %'ﬁd e i & %Pﬂg?sﬂ 2 IWAHORY) 9513088 (), §.80-3.90
s e LS soltoie (Eh e B omiaor anr)

described in Exanple 39. "H NVR S [ MeOHd4]: 1.37 (6H,
Exfinple 43- 1. 89 (4H m, 2.18- 2.37 (2H m, 2.98-3.08

segtphagiyd ingd Aol AR A e

hydyoctdoridg (B43)2H, m), 7.45 (1 H, t, J=8Hz). LCMS

el ectrospray (+ve) 373 N . agm e Ad
1-1sopropyl -4-[1- m\g;ﬁ!‘?&fhyl - phenyl) - pi
per! di ne-4-carbonyl]-}17 4] 5]di aZepane
hydrochloride (E44) F FF _( ¥ I N O
The title compound (E43) was prepared using 3,4-difluorobenzonitrile and the procedure
described in Example 39. 'H NMR 8§ [MeOH-d4]: 1.37 (6H, m),1.73-1.89 (4H, m), 2.18-
2.37 (2H, m), 2.98-3.08 (3H, m), 3.15-3.27 (2H, m), 3.48-3.78 (5H, m), 3.80-3.90 (1H,
m), 3.98-4.12 (2H, m), 4.05-4.12 (1H), 6.7-6.8 (2H, m), 7.45 (1H, t, J=8Hz). LCMS
electrospray (+ve) 373 (MH").

Example 44
1-Isopropyl-4-[1 -(4-cyano-3-trifluoromethyl-phenyl)-piperidine-4-carbonyl]-[1 4]
diazepane hydrochloride (E44)

The title compound (E44) was prepared using 2-trifluoromethyl-4-fluorobenzonitrile and
the procedure described in Example 39. '"H NMR & [MeOH-d4]: 1.38 (6H, m), 1.75-1.91
(4H, m), 2.23-2.37 (2H, m), 2.80-3.08 (4H, m), 3.3-4.08 (10H, m), 7.18 (1H, d, J=8.8Hz),
7.25 (1H, d, J=2.4), 7.68 (1H, d, J=8.8Hz). LCMS electrospray (+ve) 423 (MH").

Example 45
1-Isopropyl-4-[1-(4-trifluoromethyl-phenyl)-piperidine-4-carbonyl]-[1,4]-diazepane
hydrochloride (E45)
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The title conpound (E44) was prepared using
2-trifluoronethyl-4-fluorobenzonitrile and the
w@emeasie described in Exanple 39. 1H NVR S [ MEIEPII/004245
1.38 (6H, m, 1.75-1.91 (4H, nm), 2.23-2.37 (2H, m,
2.80-3.08 (4H, m, 3.3-4.08(10H m, 7.18 (1 H, d,
J=8.8Hz), 30 7.25 (1 H, d, 24) 768(1H d,

J=8.8Hz). LCMS elegtro ray;:§§])ﬁ . Exarrple

45 j_< —N

1-Isopropyl-4-[1-( phenyl) pi peri di ne

-4-carbonyl]-[1, 4] -di azepane h dr ochl ori de (E45) -41
ToB 2106 B-4BioBETZdErZ 024) 02 4EgonAn @nCiegassed dioxane (1.5ml)
w éddefjlb‘t’s%lﬁgﬁi yéndaestehepamitturh (. @2@? follheyd rgon in
sse
d'%cg’m?“g ﬁ“&‘&%@gg‘e J %'% PO Lum g(%%f )¢ Atcfr15n%!n Esh's
sogliloam@;achgﬁ@;@ -,!ﬁﬁ)@g?ﬂy |Qer1 rp@—4 -carbonyl]- [1 J-diazepane (D8 (0 159)
ashdr dun?trhyrb/ aletyaszedbiigxare y1.5(0) .uDBErgomf Tthis was followedh by agdition
of%B Qheatm to 100°C for 2h. After coollng saturated
I SO

a%@?'%‘?ﬁ%@f SR Cl] e 5l 9 E L g R Bactor
wsIfilengd anchaashegrwgjirbrineH2x) hederefbginasadracted vaidiN Hehangthen
ne%ﬂﬁlléérd*vbltt{bﬁt@s@uﬁﬁ chioRdg )soritioh Bedbacigestaca0toffOARD.

gﬁt;b%otl) I v%ﬁﬁ%ﬁn@ta%gltloﬁ%ﬁ%qgv r%‘ila &ﬁers@du%édj tHe title

hyfi&.c&qnsﬁ SAMAPIEEPaP o tﬁed ted trituration
of lired carsidlub evithgliethyredfudr effordet lerudenpregict athelt wa$e¢ry$elllsed from

adafdHitFiR!tb %\ﬂ‘grd\%é htl@@érﬁﬁ@dd"(Eﬂ@)tf(bmgﬁ $SPNMR &mémathpqgss (6H,

il 2R8I B A IR Bl B PR ome

elestospe| (ve)B98IMH )t o precipitate. Decantation of the
supernatant and repeated trituration of the residue

E)ant.ﬁegugtdwd 4 Ig@g af forded crude pr oduct that was
R
catisony);[1.24]- gtagemane((@ﬁ or,?/ cyclotgbyl-4- (p[’pe(ld_lzpﬂ-4 gﬁrbor'pyl)dj # -glazepane
(D(18ka ndﬂ”)h roprigle aryifliotiddlusing thelEbEeduee desaribegirafixample 39.
E>§a ﬁé@ﬂ?k&?pnﬁ 1@90;?55’3}? 4'%9%&&%@&%%6}@0 [1,4]-

dqqugag,(lgg)ywl tyt F@PBE%“B lj% % romlde or |0<Jj dee) using the conditions
desariberhipl Bxajripjeld5.dikezspdunts dis@ayask TH NMR and mass spectral data that

wéresnkiefent with dtrdqirer i di ne- 4- carbonyl ) -[ 1, 4] - di azepane
(D10) and the appropriate aryl fluoride using the

procedure described in le 39. Exanples 47- 62
were prepared by couplin

1-i sopropyl - 4-(pi peridi ne- cé?ganyl)-[1,4]- di azepane
(D8) with the appropriate g yl\ _bdl-rde (brom de or

i odi de) using the conditions described in Exanple 45.
Th3 Prﬂdll(‘ S dlsp! a\l d 1 H NMR ﬂnr‘l BSS cnor\fral data

t hhExa@plever e oAmsi s{ enR wi tMass $peateums (ESF), | o N~
N-R Exgpl ¢ Ar R Mass Spectrum (ES+) No

Me
E46 mt [MH]* 405
8 —<Me
E47 | () | IMHY 380
O Me | [MNa]* 402
F e
E48 [MH]* 373
CN/@( _{;e

[MNa]* 395
-42 .

D




E46 cN -J\ me [MH + 405 Me E47 \ Me [MH + 380 \ Me

[Ma] + 402 E48 F 4e [MH + 373 cN Me [MNa] + 395 -42

WO\D020044d.01546 PCT/ EP2004/ 004245 E49 Me [ MH| BCBER20M004245
[MNa] + 394 E50 Me [MH + 388 ~-0 Me [2M\a] + 797 E51

_me [MH+ 414 CF30 Me [MNa] + 436 E52 Me [ MH] + 348
Me_MNa + 370 FE53 ci/ Me [WMH + 382/384 F Me [ MNa] +

404/ 490 E5 [ME SomIHIb0/ 462201 | Me| [ MNa] +
420/ 422 E55 ar’e [ MH w398hAQe 402;94|ve ci [F56 CF30
Me—ivH a4 Mg v [ j+ + + 741
E58 Me w@ﬁhm 396 55416/418 E59
CHF20 e [ M 096|\/E|v|\i§*+[2wa] €60 [ VH] +| 396 ~Ja
cl—.FZe—Me—[—JPv.@ +-418
E51 Q [ IMHT 414
. Me | IMNa]* 436
Me +
E52 FO- | IMH] 348
Me | [MNa]t 370
E53 °'>\: | IMHT 382/384
F Me | IMNa]t  404/406
E54 ¢ | IMH* 398/400/402
C'Q:% Me | [MNa]*  420/422
E55 | | IMH* 398/400/402
@/ Me
Cl
Me
E56 CF30A< >— [MHI* 414
—<Me
Me
E57 |wo—{ Y— | < |[MHI* 360
Me | IoMNa]* 741
E58 Meo‘{} | IMHIT 394/396
o Me | [MNa]* 416/418
E59 | owro—( ) | L | IMHI* 396
Me | [MNa]t 418
Me
E60 [j " |IMH* 396
CHF,0 Me [MNa]+ 418
E61 Pho@ | IMHIY 422
Me | [2MNal* 865
E62 | weo—( | IMHI* 361
N Me | IMNa]* 383
E63 | oy | IMHI" 391
Me
F _F
Me +
E64 CNQ < [MH]* 389
- Me
E65 CNQ_ —> | IMH]*  401/403
Ci
E66 CNQ —> | [MHI*  401/403
Cl
E67 m{} —> | IMH]* 385
F
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E61 Pho / \ --Me [MH+ 422 M [2MNa] + 865 E62 Meo
.--(e [MH+ 361 N. Me [MNa + 383 E63 c-1-- \ e [WVH+

web4MES4d- F M E64 cN/ \ e [MH+ 389 ci M EGBERN04/004245
\ .-~ [MH]+ 401/403 ci E66 CN/ \ - [MH+ 401/403

E67 CN/ \ --O[MH+ 385 F -43 WD 2004/ 101546
PCI/ EP2004/ 004245 EGS8 cN [/ -\ ~ [ MH+ 435 3 E69 F

- [reg + |a arp(e [IOH]Y 435
() -1-1sopropy -[ 1} (4- cyjanophenyl ) - pi peri dj ne-4-carb
onyl ] - 2- meit hedjpi per azi ne |hydrochl oride (E70) N - \ /

NN, (5 A mXture +
(9 -1I=T71- (4-cy, phenyT )} pi [p'\)/lé_'r]i di ?’1%3 4-car bonyl ]-3-neth
yl|pi perazin (1 94ng), potassium carbpnate
(2472mg) and 2-io@oprppane ((0.06m ) in MeCN (4nl) was
heated Tn a m crowave oven at 1500 C for 1I0m n.
Furt her 2-iodopropane (0.06ml) was 10 added and the
Exaaplei’8n re-microwaved at 170 C for 10min, filtered

(Spnds eprepyl-4{ bH-cdropheayl)gigeridise #tcasbonyli-3maethylpipdrazine

hydFbéI6AdgpE70)St €p gradi ent 2- 7% MeOH (containing  10%
0. 880 ammoni a solution) in DCM . Fractgons contai ning

the required product e po@at/ed—ifqo ive the free

base conpound \Mmii"—h—g: é}c—em@—eukmo t HCl salt by

redi ssol ving in DCM th r eat i\ng/vvi th excess

hydrogen chloride (4M solution in 1,4 15 dioxan),

evaporating _and then crystalljsi ro t OH / di et hyl
A BPRES & SR EI et eP s DR aCy RO - el adiie ©15)
(184X poteesmy) cartivbatd @7 2maspndig-iqdepeopaps K0.06Mk)n MeCN (4ml) was
hebhda in@ rhibhdvave @lven 401508 G Jor20nrd. Flrtier 2-iddcpioratid, (0M6mI) was
ad%iéggﬁé’tllﬁgre% i ’-ml‘giowég(gé%hﬁdb 8%0{21:9 ,3I $Rid arl®ev Eorated. The

v - b 1 Y N .I. d %) )t - . r;l OS 3 t . e

regidyp was fiagh efipmatogipnsed fglicegeh Blepgragient £7% YrGPrHpaytaining
10% 0.880 ammonia solution) in DCM]. Fractions containing the required product were
evaporated to give the free base compound which was converted to the HCI salt by
redissolving in DCM and then treating with excess hydrogen chioride (4M solution in 1,4~
dioxan), evaporating and then crystallising from EtOH /diethyl ether to give the title
compound (E70) as a white solid (105mg). MS electrospray (+ve) 355 (MH™). TH NMR
& [DMSO-d6]: 10.95-11.25 (1H, m), 7.56 (2H, d, J=9Hz), 7.02 (2H, d, J=9Hz), 4.28-2.68
(13H, m), 1.80-1.45 (4H, m), 1.38 (3H, s), 1.35 (3H, s), 1.12 (3H,d, J=6.5Hz).

Examples 71 and 72 (E71 and E72)

Examples 71 and 72 (E71-E72) were prepared from (S)-1-[1-(4-cyanophenyl)-piperidine-
4-carbonyl]-3-methylpiperazine (D15) by alkylation with ethyl iodide and cyclobuty!
bromide respectively, using N,N-diisopropylethylamine as base in acetonitrile.

0 ﬁ\
_/

Example R Mass Spectrum
No (ESH)
E71 -CHCH3 | [MHT 3441
Er2 | <> [MHI* 367
Example 73
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Exanples 71 and 72 (E71-E72) were prepared from
(S)-1-[1-(4-cyanophenyl) - pi peri di ne-

wa2@anwsmy| | - 3- met hyl pi perazi ne (D15) by al kyl BET/BP2004/004245

with ethyl iodide and cycl obutyl brom de

respectively, using N, N-diisopropyl ethylam ne as base

in acetonitrile. o N\ / NNNR 25 Exanple R Mass
(Rplelsbpropyl e 1¢(ESypnopianyl)apiperidingt4-carbony B22miethyipipg igine
hya®eRIoPidé3ETSF WO 2004/ 101546 PCT/ EP2004/ 004245

(R)-1-1sopropyl -4-[ 1- (4-cyanophenyl ) - piyperi di ne-4-carb
onyl ] - 2- net hyl pi perazi=ag h ochl or+de (E73)
N=--O NO - LN Nn= @ @mﬁﬁﬂd E S prepared
from (R)-1-[1-(4-cyanepheny pi per Mine-4- 5

T@@ﬁ&o e%du?id'ﬁé%?)&’és%r@ﬁér@é irdh (@Aqx-(u-%yaﬂod}ﬁﬁykp@ggggéa-

c (irﬁ{glr -m@y?%ra%@wﬁéﬁlugggtﬁes Br%%gdlfrg\éggcr%%gl
elseyosprays@peloipd (MHT)1- ( 4- cyanophenyl ) - pi per!
di ne-4-carbonyl]-2,5- 10 di net hyl pi perazi ne
Ejgg(lﬂpféomorlde (E74) 0 11-4 N - ~N. )- L NN ( The
(z{R'2 5S) 3$§ ?gé’,%-1§|g§§206"ﬁ-ﬁ-[95(33:%§gpﬁén%’l‘}‘-éi%grid5@4-@5‘r‘%anyl]-2,5-

dieyethyipinengzine biygdeadhdoride (E7dar bony! ] - 2, 5- di et hyl pi per a
zine (D17) by alkylation with isg- progyl iodide using

N, N- di i sopropyl et hyl e sel i/ acetgnitrile. M
el ectrospray 15V N( : ampl e\ 75 (2S, 69)
-1 -Ethyl -4-11 -(4-c op nyl) 7pi perid i

ne-4-carbo nyl] -2,6-d i nethyl pi‘perazine
Ty titteocdrhpoundETE7E)s epavied fron (2RCSS) anhd (@S, 58)(19%;(4-
c Rﬂer{y_#;(i&r@f@&@%@ﬁ}@-z,ﬁidﬂﬂéﬂhﬁp%réﬁﬁéa('[hQ npY btkPlaBortvith iso-
pl%%gll |gc|ji8é B%ES‘ N,ﬂ%iiéo%}gaylethylamine as base in acetonitrile. MS electrospray
(+ve) 369 (MH).

Example 75
(2S, 68)-1-Ethyl-4-[1-(4-cyanophenyl)-piperidine-4-carbonyl]-2,6-dimethyl
piperazine hydrochloride (E75)

(3S, 5S)-1-[1-(4-Cyanophenyl)-piperidine-4-carbonyl]-3,5-dimethylpiperazine (D18)
(0.135g), anhydrous potassium carbonate (0.114g), ethyl iodide (0.066mi) and
acetonitrile (2ml) were heated in the microwave apparatus at 120°C for 20min, and
allowed to cool. The inorganics were filtered and the filtrate was evaporated to a gum
which was chromatographed on silica gel eluting with 0 - 5% methanolic ammonia (2M)
in DCM. The resulting free base was dissolved in DCM (3ml), and treated with HCI/Et,O
(1.0M, 3ml) and the resulting suspension was evaporated to dryness by blowing down
with a gentle stream of argon to give the title compound (E75) as an off-white solid
(0.129).

"H NMR & [DMSO-d6/D,0]: 1.08-1.34 (9H, m), 1.47-1.77 (4H, br. m), 2.99 (4H, m), 3.18-
3.29 (1H, m), 3.37-3.45 (1H, m), ~3.46-3.63 (1H, br. m, partly obscured by H,O signal),
3.68-3.83 (2H, br. m), 3.93-3.96 and 4.17-4.29 (2 x m, total of 4H), 7.01 (2H, d, J = 9Hz),
7.56 (2H, d, J = 9Hz); LCMS electrospray (+ve) 355 (MH").
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(0.135g), anhydrous potassium carbonate (0.114Q),

ethyl iodide (0.066nm) and acetonitrile (2m) were
wheataadisier t he m crowave apparatus at 120C f or PRDEP29)4/004245

and 25 allowed to cool. The inorganics were filtered

and the filtrate was evaporated to a gum which was

chromat ographed on silica gel eluting with 0 - 5%

met hanolic ammonia (2M in DCM The resulting free
E;ag,e,gé/\m di ssolved in DCM (3m ), and treated with

At neséhmé@%ﬂﬁg@zﬁ&z%mﬂe@%gwp%ne

hydroshin bn to ve the t|t| e compound (E75) as an
of f - vvhlte SO|Id 30 . "H NVR S [[DVSO- d6/ D2Q :

108134(9H : 4H , 2.99 (4H,
m, 3.18- 29(1Hm) 37351Hnj
-3.46-3. 63 (1 H, br. m par red by H20

signal), 3.68-3.83 (2H, br. mg¢ 3:93-3.96 and

(é)-é—éso?%?q?/l 4 ?p ﬁerl&r@ gé\JbE@ZI/éé 'ﬁ%th)ﬁpl é’raﬁ%@d rﬂld njhl,? 5'@23)
(Q- 19, 4-flucreBenzoniide 49-14)ne Hﬁ@ﬁsméﬁﬁ‘i"@%ﬂg‘h @ (4ml)

wéfe (Sted al BHFCIpYSh. Ihp Teddtioo yrixioehwas then givpeerated to a minimum
afd F@d‘éo%& *?rpﬂﬁé{ﬂahgl AHRLI6Nd R M6 BTXSlicallYOW)OThd SCXAirtridge was
Eglsn %w& '\\ {SQm) ngl tli)erbigthed Mltglazrl% gnmmgnlae’ln metﬁanol 80ml) to

orgi nude pggglp@tdhatdmawn@@gy th@rsi\dgﬁs irected Auto re[?argtlve

HPLT (eienbem 1% rfointic beid (Owa iy pnad0dl % Giregsacinracaoritie geadient 10-
169%i8§r)ac{|5hs%pa r(lwtre&‘@ife% 6@ & Hedd cfiBifed & gl@é]theWSduct as

thecree splieNich wan SRNDInle T ach Gl et el fm

Toe@gwenwmereemwdtbmedgeor\aﬁ@ (ro-enaperaied fam apetpR@ Adimes) to give
tHeBR1E dondod g?lﬁ)eb whvadtevddi (@Mw@ﬁmmma 8 [DMBR-a8pdl30 (7H, m),

‘@0{‘13 G2 rf f?%réj%?ﬁute g&g a;t Al %ﬂﬁ’ fu%fWa%*r o7 (2H,
Sd"

rec

), 4GS (e 1 TP AT GED -S4 ééﬁ&ﬁ?e & 01 (24,

Ja8 @tHm)j 7.56 (2H, dydadiB étz). LKIMS eBotdspray Goe) 358 (Midt ai ni ng

the required product were conbined to give the product

ES( tlhz7formate salt whi ch vvas converted into the HC
AMP'% A’ DcM et hereal 1 N HC 18 The sol vents

(Set-Syelahubddt- By(4eqyapepa?nﬂhpw@5'dmﬁeﬁaq yllr3-gigthylpiperazine

hydedahieride (E7Tps) to gl ve the title corrpound (E76) as

a white solid (47ng¥e I\/R6[DI\/BOd6 1.30 (7H, m,
1.40-1.81 (6H m, 2. 8. 21 (6H m), /3533 (2H, m,
3.42-3.83(1Hp|usvvarN 97 C Ym), 4.11 plus

4.45 (1 H m rotaners), 4l 4&_4.78 (1 H m
rotanmers), 7.01 (2H, d, J=8.81!Hz); 7.56 (2H, d, J=8.8
Hz). LCMVS el ectrospray (+ve) 355 (MH). 20 Example 77
(S)-1-Cycl obutyl -4-[1-(4-cyanophenyl ) - pi peri di ne-4-car

Toenife odpomich(E7P) wes priparsd frond  S)ehbyolotlyl-Eiperidine-4-carbonyl)-

3-methylpiperazine dihydrochloride (D25) and 4-fluorobenzonitrile using the method of

Example 76. LCMS electrospray (+ve) 367 (MH").

Example 78

(S)-1-Isopropyl-4-[1-(6-cyanopyridin-3-yl)-piperidine-4-carbonyl]-2-methyl
piperazine hydrochloride (E78)
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NCNN-1Ij O= 25 The title conmpound (E77) was
prepared from

w@ B)o41015y€| obut yl ) - 4- (pi peri di ne-4-carbonyl ) - PCT/EP2004/004245
3- net hyl pi perazi ne di hydrochl ori de (D25) and
4-fl uorobenzonitrile using the nmethod of Exanple 76.
LCMS el ectrospray (+\ée) n367 (MH). 30 Exanple 78

(S)-1-1sopropyl-4-] i mnopyri din- 3-yl) - pi peri di ne-
4- car bonyl ] - 2- net hyl ' azi_ne Hyyg[ hl ori de (E78)
-46 WD 2004/ 101546 PCT/ EP2Q 004@% NCNIL NN O
(S)-1-1sopropyl -4-(pi peridi ng-4gcarbonyl) - 2- et hyl pi pe
razi ne di hydrochl oride (D29) (0. 29),

(§y-13mir’¢%p§ﬁ-@! &g@m&é-dicaﬁnoh%-éérﬂéthﬁpréemtr@&ﬁhmcmoride (D29)
rbonat é .22 re.stirre . ! .
AP LSl oSl b A gl s
DM@ é4rmll abf 20°Grfar 2.t Akerravmting thhe PefessiyR sadionaieaps jitered off and
tAEOMSCAtrhis watdutsdudith IMe@HURemaBheaude thixinteovas pdur€onto a
1?@8%%&{;8 3%% @hH %{j:ﬂéﬂfsvh\ﬁyﬁéd%mﬁ I\fléh(iﬁlzt(?%lk/gnclyﬁ@ﬁ' eluted with
D HpmnonTE MAGHI R oS PIREERaS BT aiT T B some
cotomategregiajstiga peli iep gragient OstQ9p MaQiti(contaiming $0%Nke§-pmmonia
sbi86k)ah MOM. ERMKIGhsSEbneimiBg the regairatt prodiictiverd@ddporated to give the
53550 A LA L B A LSRG Y 0 it ovr o
ainedbe fike gompOUNENEFS) 258 Yot valaw selitdadmot ik iR elagtrosprey (+ve)
386 €WRY). " INMR [DMSQHIGS: 11RO BH: HeJxtothin) uhd3(1E8PHad, 4£6.5Hz),

1'.5'5@#1.?43(@1,' rﬁ)"’ﬁ%ﬁ-é.‘i’% S1OTH) gfa(?:l\@e ﬁrﬁt‘nﬁ ' 9BBLAY5 gwm)) 7.37 (1H,
o, S 487 s Jé%%m SR Y st
2.98-3.16 (5H, m, 3.23-3.68 (3H, m, 3.83-4.45 (5H,
BExample?9 (1 H dd, J=8.8Hz), 7.72 (1 H d, J=8.8Hz),

AdodtopP-4-i76s-GifbromBtiidyridih-307)-pibe iR 8rbchyl]-2-methyl
(i)gsgé 1.-'%_" b1 o feé - 6-th:§’i I%‘fl(uor 0%2 R)ﬂ?l%pyri di n- 3-y|y)]- p Y
RiprIAFing; hydrachigrige, -2-nethyl piperazine
hydrochl oride (E79) F3C N ~N 20
(S)-1-1sopropyl -4- (P Ndi ne- 4- car.bonyl ) - 2- met hyl pi pe
razi ne di hydrochl ori de |{ DR9) : j\

N N
N
0

(S)-1-Isopropyl-4-(piperidine-4-carbonyl)-2-methylpiperazine dihydrochloride (D29)
(1.5g) in water 5ml was treated with solid K,COgz. The resulting oil was extracted with
EtOAc (25ml), dried (MgSO, ) and evaporated to give (S)-1-isopropyl-4-(piperidine-4-
carbonyl)-2-methyl piperazine as the free base (1g). 5-Bromo-2-trifluoromethylpyridine
(F. Cottet and M. Schlosser, Eur. J. Org. Chem., 2002, 327-330) (0.13g) in degassed dry
dioxan (3ml) was charged with tris(dibenzylideneacetone) dipalladium(0) (30mg) and 2-
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (60mg). The dark suspension
was stirred at rt for 20min under a blanket of argon. To this reaction a solution of (S)-1-
isopropyl-4-(piperidine-4-carbonyl)-2-methyl piperazine (0.15g) in degassed dioxan (2ml)
was added followed by sodium tert-butoxide (0.11g). The reaction mixture was stirred at
90°C for 2h. After allowing the reaction to cool to rt MeOH (20ml) was added and the
crude reaction mixture was poured onto a 10g isolute SCX column which was washed
with MeOH (50ml) and then eluted with 10% ammonia in MeOH (50ml). The product
was further purified by column chromatography [ silica gel, step gradient 0-10% MeOH
(containing 10% 0.88 ammonia solution) in DCM]. Fractions containing the required

product were evaporated to give the free base which was dissolved in DCM (10ml) and
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(1.5g) in water 5m was treated with solid K2CO3. The
resulting oil was extracted with EtOAc (25m ), dried
W@ MypsOiis4@nd evaporated to give (S)-1 PCT/EP2004/004245
-1 sopropyl - 4- (pi peri di ne-4- carbonyl ) - 2- net hyl
pi perazine as the free base (1g).
5-Brono-2-trifluoronethyl pyridine 25 (F. Cottet and M
tréated wdibeiN HELIN. digthyl @ther toakenthe Hteommend $809) ase sodig (150mg).
mesiasétﬁﬁr,@fia;d(#ye o). (BNIMRVIBM SThas]ged .08 (BR, d, J=6.4Hz),1.33-

19 hdibenzyl! ﬂ?ﬂﬁ%?tzoéhe% 16! (fﬂ@' hadisHrg 8) 430D s AU45 (5H, m)
Tt (e SHesd3A-BiDs pRBAYH 29, JrRiBRZY B bt i IdarT B BY SRR H: bS)

(60rrg) The dark suspension was stirred at rt for
gimder a bl anket of argon. To this reaction a

0 I on
@ %Ems mﬂfg ?chefﬁnapxedw LD giRgIgine 4Ryl 2 methyl
pinesazing hydr E89) degassed di oxan (2ml) 30 was
added fol | ovved by SOdI | ert - but oxi de (0.11g). The
reaction mxture was Siir r%%\/b r 2h. After

all owi ng the reacti O to cqol to OH (20m ) was
added and the crude reacti e was poured onto
a 1l Qg isolute SCX colum whi chowas washed w th MeOH

| -
*gg%ﬁ;ﬁ%ﬁ&@gﬁggé B \Q{Pédrbﬁa/%t?g@ 1% Q§? Plperldlne -4
coveBWsRRtayRpeRZe dihdrsblonde (R roRR-SEAORMIgine (T
SakarpotonSdi Iﬁamﬂgialeo/NGheraandiﬁ é(amahalt&l cﬁh)em ’heaM Bull., 1 985
3B[HCAE50561 ) @O NGO ST ﬂwaenétﬁ@ww@dmm p8lUCCMERSI6ctrospray (+ve)
3%§?@%Mat ed to gi ve e free base which was dissol ved
and -47 WD 2004/ 101546
PCT/ EP2004/ 004245 treated with 1 N HCl in diethyl
Extahgle 80 give the title conpound (E79) as a solid

1“%@?&}%! -4- [k%&h?%lﬁém-ﬁbﬁ%)(-ﬁ‘ hg?ldﬁt%% (:Mﬂ'b)‘lgl]?*é‘!ﬁ\lu%zepane

1.33- 1
, : 298316(5H m, 3 3-3.68 (3H,
, 383445(5H 'T) 744(1H dd .8Hz), 7.63
(1 H d, J=8.8Hz), H, ?HZDI 10.55 (1 H,
bs). 5 Exanple 80 )/}
(S)-1-1sopropyl -4- [1 (2 c op yl) - pi per!

di ne-4-carbonyl]-2-nethyl piper a2|°ne hydr ochl ori de
ThESiOE compot@ (E8N) Was- prefidred fidin Treopropyl-6-(pipepdioed-qarsoyl)-[1,4]-
dige Mee@f&') %\Fld %yorbﬁ@@ma&quumohne using the procedure described in Example 89.
op
biics

L&ﬂ%slﬁﬁf Jr)rétvﬁ%/lgég;g@ﬁ;z?hgedl hydr ochl ori de (D29) and

4-chl oro- 2-cyanopyridine (T. Sakanoto, S-1. Kaneda,
E&aanéé‘IBZFBSQEMESG') Yamanaka, Chem Pharm Bull.

redfepatédIn AinkaPhaHSee Etxgﬁlpl'éei Féa‘%ﬁng (S)-1-
i%%zgg/} g (@Eerij &\% ?5( 15 %S rtﬁ{l &)ﬁazh; c?’ Wrcgclwl# de (E)EQ) and the
correspandmgyaryl flppmfr ||nd1’M§O4n thermesarIcp-of RoWpSidmecesyate. The
prodlicecdisiayede! H KRR adembls\spddiaNiata that were consistent with structure.

A&NQW O A

Example Ar Aryl Fluoride | Mass Spectrum
No (ES™)
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20 The title conmpound (E81) was prepared from

1-isopropyl -4-(piperidine-4-carbonyl)-[1,4]- diazepane
W@ DB)/16a3de 6- br ono- 2- et hyl qui nol i ne usi ng t he PCDERPIHOS/E4245

described in Exanple 89. LCMS el ectrospray (+ve) 395

(M#). Exanples 82-85 (E82-E85) 25 Exanples 82-85 were

prepared in a simlar mannerto Exanple2-by reacting

(E821- | o CNQF [MH]* 373
i sopropyl - 4-Tpi per|i di ne-2- carponyl ) - 2- net hy pi per azi ne
A bl H Mmoo (R
Gt Ry arochRrorTae (Dz9p —apd—1Te £5P aryl
f E§éri de O i|n tsenciﬁg’ po%g si um
carbofat Th priotacts=ci—sp S | and nass
sE8é trdlat si st XMF\] Wit ﬁggt ructure.
)

Ar.N NJ V30 Exanpl & Ar Aryl Fluoride Mass Bpectrum

Negg6EST) - WO 200 546 PCTE 20044/1904745 E82 CN
(SJI‘{IQ\ + 373<(F 83%&9 MH + 372

E84 j-Q0-— / \ F [NH= 398 / £S5 rl\n_n_.. 12

Exan'pl e 86

ggopropyl 4-[1-(5-cyanopyridin-2-yl)-piperidi ne-

(,ébc? | boﬂp{yug-gn (B2 BHopyRUMES-96 d1erBifs AU Bbhfif2 il

pipgraziag Avdrqsordde(EBS) | ) - pi peri di ne- 4- carboxylic acid

(D11) (0.29) inDl\/F vvas treated with EDC
(0.33g) followed by éf\t’ﬁiS m n,
(S)-1-isopropyl-2- nethyl pll\beram ne rochl oride

(D27) (0.12g) was added fol
di i sopropyl et hyl am ne (0. SM) aad the mxture was

12@-(5 a%g pz%dlhtZ @)’? h@h&ﬂé 4-ch o WeKZOmI) was

or at'l

tr\%?eé'rw"(hzﬁp&)( éﬁ%l) fO%ichy( @ ”Pﬂjil é&emr <as§er 'SWHQPY' -2
Whﬁﬂpéfw@iﬁeﬁ)’dm’ﬂbﬂofldfk (R273 0.1 2gicvashasided ffollowed byaN-
REhPhRe D BhiiParittthe thglireAlss $thea R dvetghtbThe DMF was

r%rng C%rq%npgﬁﬁ gﬁﬁ rWe Je%@ye 8%5 %%hmoné& SﬁmgFﬁWa?é?t(ZOml) and

EORAF (2o ThrerEa@Apdm@r HaROEPH MeSPneanshiigrrck ane Fh@ filrate was
abyahed ahpdiradet (2g) hne thenamefioubisy chlemocierhatographMsilea gel,

%) %&ueﬁt’bﬁé%%@ﬁ (&Mté]ni% h@”/ e bs Beimdnla SB1tidn® irIDERI). The
frac{3 ons con?amlngﬂ%e prodéc‘t:'we?'e evaporated and the free base was dissolved in
MeOH (1ml) and treated with ethereal HCI (1ml) to give the title compound (E86) as a
white solid (0.1g). LCMS electrospray (+ve) 356 (MH"). 'H NMR & [DMS0-d6] :1.12
(3H, d, J=6.4Hz), 1.33-1.35 (6H, d, J=6.8Hz), 1.45-1.75 (4H, m), 2.98-3.16 (4H, m), 3.28-
3.48 (2H, m), 3.81-3.84 (1H, m), 4.19-4.23 (1H, m), 4.33-4.43 (5H, m), 6.93 (1H, d,
J=9.2Hz), 7.72 (1H, d, J=9.2Hz), 8.46 (1H, d, J=2.0Hz), 10.9 (1H, br. s)

Example 87
(S)-1-Isopropyl-4-[1-(5-trifluoromethyl-pyrazin-2-yl)-piperidine-4-carbonyl]-2-methyl
piperazine hydrochloride (E87)

F3C\K\{\I . J\
N

N@Q( NO

0

(S)-1-Isopropyl-4-(piperidine-4-carbonyl)-2-methyl piperazine (free base compound from

D29) (0.14g) 2-chloro-5-trifluoromethylpyrazine (D31) (0.1g) and potassium carbonate

(0.15g) were stirred in DMSO (1.5ml) at 120°C for 5min in a microwave reactor. The

reaction was worked up as described for Example 78 and the purified free base was
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white solid (0.1g). LCMS el ectrospray (+ve) 356 (MH).
IHNVR 6 [DMSO-d6] :1.12 (3H, d, J=6.4Hz), 1.33-1.35

W@ gid4/101546=6. 8Hz) , 1.45-1.75 (4H, m, 2.98- 3. 1BCT/BP3004/004245

m, 3.28- 3.48 (2H, nm, 3.81-3.84 (1 H, nm, 4.19-4.23

(1 H m, 4.33-4.43 (5H, m, 693(1H d, J=9. 2Hz) ,

7.72 (1 H d, J=9.2Hz), 846'\51Hd C]—|22 10.9
disgolied ibrVie@Bhi (201) Ené;trgta@damth1 ethereal HCI solutlon 2ml) to give the title

h{foﬁbcrﬂodcfeoﬁltqeshésé Whit& sbird (Bomg; QEMSglecipyspaay (+va) 400 VH").

%éﬁi/lonodﬁa x'l 2-'6314} 3% ) BBI(EHA! RS 1.6-1.95 (4H, m), 2.96-
3(2§}5H1m)§oﬂ>(? 859150, w, T PAONRER BN 51 336y

pi perazine (free base compound from D29) (0.14Q)

E%a Ikpg@ 5-trifluoronethyl pyrazine (D31) (0.1g) and

SLum ¢ a
%H@aa Bl foume eyt SbABOnu ek Eathonyn-2-
m@bﬂtnlwaan@w ofide 4&8&)escri bed for Exanple 78 and
the purified free base was -49 WO 2004/ 101546
PCT/ EP2004/ 004245 & ~yed in MeOH (2nl) and treated
with I N ethereal HC golWtion (2nk 0 give the title

hydrochl ori de salt (E87) as\iawhife :Iﬁol id (50mg). LCVS
el ectrospray (+ve) 400 (M ' b [ MeOHd4] :
1.29(3HdJ64Hz)13313(6Hrr) 1.6-1.95

4H M), 2.
(é)_—'g{@_o?_fc@gl fé-zrﬁper%nze cgg)op 1) grm%tgylplger:%%f%ng se gompound from
C2en (b1 @) 8Bchloro-6-trifluoromethyl-pyridazine (A.J. Goodman, .P. Stanforth and B.
T(a@ur FotsrRFGNYbed 5[5152()615667“5@% ¥) amypotdestinn c3rivhate

(%&5}\@%&} gp’?tg gﬁ?l@ggﬂ "11121 %qgﬁtfﬁ R' rﬁg 5\J0W3ve reactor. The
reasfion wRs soriashIR a8 desicpled ﬁéamp@gr&o%}si}hse pyrifigd A Rasgevas
disagiveein(Ifle@H (babeanddraatadwittf 1N etheB2H HQ| Solliligy) (2mi) to give the title

BhiBAs Sal § 5 y@éwmémshd@m a_@me{eetréspr%a 50 (MH").
% % 9?8%%1%%% g

T, rLon
%%fgﬁz At haoaedy O RgR ™.
2AT- a@)(wsnh 353Q$9@d4h|r'm A mend - 517 £tH, th de0-Pbr). §A0H(1H. d,
JeD. 6a|Z§n1qr1<5waHebg)eactor The. 15 reaction was worked up
as described for Exanple 78 and the purified free base
was dissolved in MeOH (2ml) and treated with 1 N

@8} HO solution (2ml) to give the title
(8)¢ tHswpindylidefd - (%mftluc(rgetle)thsd@yuthtSEylknlnedd(r@ﬂrgyrbonﬂﬂf@—methyl
ﬁ?ﬁé‘rﬁiuh@ﬁa&@bh(o’rm)(Eéﬂo (MH). ' HNVR 5 [ DVSO- d6]

4139(6H ,147185
(4H, rr), 2.75-3.2 (5 j:lghsso '@/LC
(4H, m, 7.47 (1 H, d, V/\S d,
J=9.6Hz), 11.15 (1 H, bs).

0

Tris(dibenzylideneacetone)dipalladium(0) (30mg) and 2-dicyclohexylphosphino-2'-(N,N-
dimethylamino)biphenyl (60mg) were added to a solution of (8)-1-isopropyl-4-(piperidine-4-
carbonyl}-2-methyl piperazine (free base compound from D29) (0.134g) and 5-bromo-2-
trifluromethylpyrimidine (D30) (0.12g) in degassed dioxane (3ml). This was followed by the
addition of sodium-t-butoxide (0.1g). The reaction was carried out in a Personal Chemistry
microwave reactor at 120°C for 5min. After cooling the reaction mixture was diluted with
methanol (10ml), the solids were filtered off and the filtrate was applied to an SCX resin
column. Initial elution with methanol was followed by elution with methanolic ammonia (2M).
The ammoniacal eluates were concentrated to a gum and further purified by silica gel
chromatography, eluting with 0-10% methanolic ammonia (2M) in DCM. Evaporation of the
appropriate fractions gave the free base which was dissolved in DCM (3ml) and treated
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Exanpl e 89
(S)-1-1sopropyl -4-[1-(2-trifluoronethyl-pyrimdin-5-yl

WO 2@ispersiei ne- 4- car bonyl ] - 2- net hyl  pi per azi nePCT/EP2004/004245

hydrochloride (E89) F3 CNNN N N 25

Tri s(di benzyl i deneacet one) di pal | adi unm(0) (30ng) and

2-di cycl ohexyl phosphi no-2" - (N, N-

vuﬂmmdngal dM HO) @mptie give theaBiegpmpevred &88kas 2 lighd yelismusdlid (56mg).

el@&osbraﬂ@%)%ml(mﬂr f B ISIIMR &I[M@aH-mp ardgonyd {3H2 niyet.vls5 (8H,

B DR Dlml 2 0 P ERE T PSS BT A ?6'4%8)43%”‘945 (1H,
e 8k E(1H: 8k 892(13w1) . This was fol | owed by the 30

addi tion of sodiumt-butoxide (0.1 g). The reaction
@ogpi ed out in a Personal Chem stry m crowave

B3

react or Af he reacti.on
R R R AT
pirgrazine hydreghloride F0)t he f i Itrate vvas applied to an

SCX resin colum. Initial elution wth t hanol was
fol l oned by elutian W th nethanglic N (2M.  The
ammoni acal el uat es Jweke antrated . tg a gum and

further purified by\silitaZg 35 fhr omat ogr aphy,

eluting with 0-10% net hanolic amofia (2M in DCM
TovRB@INR- 441mpﬁényl hes,4- amr aol-2-31eerizene (0. Ogisurgiev argohén dry

dfe ckEtbhe AR . 9§8g)
E %%y e@‘V‘PE ;Tg(ség\}; w h )g IS(O 339 To this

sblugnn aifel 15mmsuaswdde<56ﬂg;propws elpeudm@émes@owwrm (D1)
OMTQQ ) as & 5AWMRNIn iNEEdd=d4dd didxaie (3.949) (Rddr afdon. Thié-whsFollowed

b&gﬂultlo bt %ocﬁn}l 3)(03(‘93 (67 55) @%ﬁef%ﬂé?%)ﬁb foﬁ%rfwAf?er%onng the

sgh@werpgllt(e@dppff ad the &ra ez\pqas ggplleg te-gR BEPeresiy column. Initial elution
withl raetpamqﬂyﬂasdel{owe[dby(eﬁutpimemm méthandiceauardosia ¢1 6%2). yh pinemoniacal

ids wﬁ*leg,%lrnkerqmt&?ro% QPR was RHAST ;ﬁﬁl‘fl@@ by silica gel
oDy Shnaioh SOl Anisa (. g0 Gvaporaton o

a@or@@)ated ipnegaysrine freabase whigh yesdlissolyed ireethy! apetate (3ml) and

tisagedadidesthbrieal IHCh@ oy, Snilk Meacesuiting) mbémbruwai éve(pia)&ﬁd to

o R R TR

1182 @bhbopy), 287314 EH. O.me), 3.372. 5@«4)1 y)pBSErai tpremo m;s (1H, br.
o 0.=015He), 854 @115 r. W, Uen10HYE)d7.y4 @mmlsseobrgz)?xes@rg,lnﬂm% (2H, d,
un . ion o

L0580, 81995 B Colal kB B @A 00 O o

Aft er cooling, the

Example 91

1-Isopropyl-4-[1-(quinolin-6-yl)-piperidine-4-carbonyl] piperazine hydrochloride

(E91)
o ¥even

The title compound (E91) was prepared in a similar manner to that described in Example
90, using 6-bromoquinoline. 'H NMR & [DMSO-d6/ D;O]: 1.29 (6H, d, J = 6Hz), 1.58-1.85
(4H, br. m), 2.87-3.12 (6H, br. m), 3.37-3.58 (4H, br. m), 4.05 (2H, br. m), 4.30 (1H, br.
m), 4.55 (1H, br. m), 7.47 (1H, d, J = 3Hz), 7.85 (1H, dd, J = 8, 5Hz), 7.98 (1H, dd, J =
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solids were filtered off and the filtrate was applied
to an SCX resin colum. Initial elution wth nethanol

worm4fiolskowed by el ution with nmethanolic anmonPEr/ER9§/004245

The ammoni acal eluates were concentrated to a gum

whi ch was further purified by silica gel

chr omat ogr aphy, eluting with DCM net hanol i c ammoni a

10,23¥iz)08. me}/oH oE\Aapmrﬁj &7 6fH, 20 =efjiim) P BS §ttd, dd; deth, dhig); LCMS
ich was dissolved in ethyl

e%?e(t zftrgse V%f%ﬁﬁg )treat ed with ethereal HC {1 oM

5m ). The resul ti ng suspensi on was evaporated to

Examplass92:95 KERAEDY down with a gentle stream of argon

Ek&m Ieb!QZIQBaNér‘etdr@paT@dmommdls()ﬁaﬁyIA -toipetidinef4-cavbbyd)-piperazine

(ﬁﬂl @t‘vg 8 brl e é F??c%ure]de% Eanmple 90.
The gro c@gjlstgqqe n??w E%éjncé gfss %Jatqlt ié@%ﬁen@@

siyotire= 13Hz), 4.54 (1 H br. d, J = 10Hz), 7.14 (2H
d, J = 9Hz) ,Af\7 63 (3H, m, 7.96 (2H d, J = 9Hz),
B

8.11 (2H rr) el ectrospray (+ve) 460 (M—|+ ).
Exanmpl e 91
1- I sopropyl - qui rme<| n- 6-yl ) - pi peridi ne-4-car bonyl

] pi perazine hydrothforidde 30 (E91) N/ M~ /NJ ~/ O

le conpound (E ed in a simlar
rErg%H@ret fo that descrilb ]'%I ﬁnﬁ 90, using
6-N¥Ponmo yui-ngline 1HINMR Q nrm/ D20]: 1.29 (6H,

d,E®R = 6Hz){ }-58-1.85 [qvuﬂff bB87 ), 2.87-3.12 (6H,
3. 34" (4H , 4 05|(2H, br. m, 4. 30

s O, L,

J =
- O 20047301546 RCT/ po4 4z 5 10, 3Hz), 8.0
(17H d| J.=n 8. 7@% égé) J|= 8Hz), 8.85 (1

8
. H,
dd, J =|5, Tg 7 LCV5 el ectrospray (+ve) 367 (M ).

E Fes 92-9 - EBJ)WQZ 95 were
;ﬁgw red fr@?ﬁ [MH]
| per|

1-i sopr apyl® 4-¥=)i perildine- 4- carhonyll) - pi perazi ne (D1)

and the appropriate aryl brom de, using the procedure
gd in Exanple 90. The products displayed 1 H

1é : :
T N R b

hgdeachiomde (&96) ES+) E92 0/ [ MH] + 387 Me E93 Me N

[ MVH + 413
o

To 5-bromo-2-trifluoromethylpyridine (F. Cottet and M. Schlosser, Eur. J. Org. Chem.,
2002, 327-330) (1.4g) under argon in dry degassed dioxane (10ml) was added
tris(dibenzylideneacetone)palladium(0) (0.24g) followed by 2-dicyclohexylphosphine-2'-
(N,N-dimethylamino)biphenyl (0.49). To this solution, after 30min, was added 1-
isopropyl-4-(piperidine-4-carbonyl)-piperazine (D1) (1.5g) as a solution in dry degassed
dioxane (8ml) under argon. This was followed by addition of sodium-t-butoxide (1.1g),
and the resulting mixture was heated at reflux for 2h. After cooling, the reaction was
diluted with EtOAc (20ml) and quenched with saturated NH,ClI solution. The mixture was
poured into a separating funnel and further diluted with EtOAc (30ml) and washed with
excess saturated sodium hydrogen carbonate solution and saturated brine. The EtOAc
solution was applied to an SCX resin column. Initial elution with EtOAc and methanol

was followed by elution with methanolic ammonia (10%). The ammoniacal eluates were
-52-
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E94 N [MH + 399 Me~ E95 0 / \ [MH+ 370 10 Exanpl e
96

wazdogomsepyl - 4-[1- (6-trifl uoronet hyl pyri di n- 3-BCI/EPI0p€£004245

i di ne-4-carbonyl]-pi perazine hydrochloride (E96) N N~

F3C/ ~ NJ O 15 To 5-brono-2-trifluoronethyl pyridine

(F. Cottet and M Schl osser, Eur. J. Og. Chem,

c&%ﬂtrataél'fo a@mn WiicH gps lpraiewlurangd)[slllpa gl yeludiegaestbeédis%) methanolic

b‘éﬁﬁe Bgiﬂ ®rther purified chromato raphy [silica gel,
gn%a:giq% ghlgn ?Rglgggdﬂﬁg(v@ M Q.-Z\/%pgl)atlon of appropriate
fréons aavmthejragﬁaqs@)asu 2gpvag) was gisaived ihalteluene, fitered,

afd tEtafliesd fromBs t(ﬂxﬁiéiﬁcbrﬂreductlon of volume. Further crystallisations from

%5’ bovitiel RIURSE Qt'aﬂﬁe e& /dq)- PhPRESBAREWAD  solved in
e R T el
pEBdThenwhiteoprieoipitate was. fittergyd, undah@rgpn and seghed wigh QA disthyl
ef?@ﬁaﬁ’@‘ tesledh et biord @élgzhrlecﬂnﬁdﬁr vae@flnh.Mhis hyaochloride salt was

a\ﬁédsﬁrho\f\%fma' dﬂl\fﬁzéﬂe Al taﬁﬁ%ﬁﬂ%gg@@ﬁ g rQH&RfaH of fyojume.

Thﬁpeysbal%wgrf&ﬁrqsigarﬂmﬁé*ﬁ L) CPlS’chtE?é'p] EEQSKETCE%@V\A% r rand
p&tr&éMbum EFmbifoas deing shied unddrivacaxe ésgroside dhatiteicaopiiumh (E96) as

%ﬁ(@%ﬂ%ﬁbuﬁ@ £0836. @2®0|1HINMR Dﬂamaeqr atoedehr §ne= 6MBg 1.53-1.79

a r I

Bl 2 G TR bR Ao s Ve e 397
(Y, bel ), i4eRB (A Br. ded kalddiz)c4-4Phiba: ¢ X0 3HANE43 (1H, dd J=9,
SHWUfﬁza(GHldeJ HHeR M3 @H, dpp= ‘@BZZGO‘UO](@HEﬂlﬁs) LCMS electrospray
(_P\gl ﬁ\q 4/ 004245 concentrated to a gum which was

col'umed [silica gel, eluting with (15%
rrethanollc anmoni a (2M in DCM before being further
Epampleé €8 by chromat ography [silica gel, gradient
1ﬂtyﬂlbl§lﬁy( @-{‘ﬂ—@@ﬁnﬂt&trbﬂféﬂhylﬁymmmym-p(pﬂ\vﬁdlmém-la@kl}onyll piperazine
hyéﬂ)oc% gﬁdeogtglg} appropriate fractions gave the free

se as d (1.2g) which was dissolved in hot
toluene, filtered, 5 and crystallised fi?ﬁ1the t ol uene
on reduction of vqu Fur r cr st lisations from
Et OAc (x3) prOVIdaﬁ_gi;E}Q yst II|N1 ree base (0.69).

The free base was di /DCM (1:1) and

treated with ether eaI HCl (1. OMO untl | the supernat ant

'I*hg e% @(Zrﬂ &ind ﬁ@?& tddin %rsﬁ*ﬁﬂé?'ntieﬁ{g‘ér )Y}@tﬁatg ?éstgﬁﬁﬁm Example
YBetseg é@ Yo ’BF zé“‘ﬂ@e - Cotiet AL Sepudesar i oro

Ghedr. ,02ﬂ®12082Hé3&)aﬂrld weyslobotyli# < giperidine-fHearsmnyBpiqrazine (free base
cbinp b@rﬁd?ﬁl@m . &R b [DFISD- da]onsshessaemrrgm 8 ¢RI, tr)p .39 (2H,

f | j lt
S B ol 2o ) SO SR 5 b b
T et ) Bt pRialy ol o enai g
1ablrp dwitd 1 HEBG)J ad4Hz), RHidt(&Hcdds St=9), IEIHzé %62 (H, (0 342), 8.43
(A ANVR: 511 DMPSL gﬁ]i br%‘- 12Z9v6 &idctridsprdy H\/@Z’l)ﬂ g\}‘lH5E- 1.79

(44, br. ), 2.82-3.17 (6H, br. m, 3.39 (2H, br. m

3.47 (1 H m, 3.64 (1 H br. m, 3.97
Example 98

1-Isopropyl-4-[1-(2-cyanopyridin-4-yl)-piperidine-4-carbonyl] piperazine

hydrochloride (E98)
NC (\N J\
OO
o]
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15 (2H, br. m), 4.23 (1 H br. d, J 14 Hz), 4.49 (1 H,
br. d, J 13Hz), 7.43 (1 H dd, J =9, 3Hz), 7.62 (1

wotRood/101346 9Hz), 8.43 (1 H, d, J = 3Hz), 11. O0PCIEP3004/004245

br.s); LCVS electrospray (+ve) 385 (M# ). Exanple 97

20

1-Cyclobutyl -4-[1-(6-trifluoronethyl pyridin-3-yl)-pipe
1¢lsapropy-4-(Emelidingi4-casba)epiparazing ([it)d@1116@), dech{drg-2)cysnopyridine
Fi’&%k%lni&td\lsll Kehddie S. iNidhimGarapaun & anfehéka V@ise R BiRameBull., 1985,

S B At ERFFE 8 OB g o
DUS@eahl 9 Serith $tiring, yndes ggomd 0 Whe 02@99 mixipre \s@smsiﬂuted with
nastishribt ayd hebiet 1b ad-SOX @eini abiumat. Ihe aolomylvas plufeeirinifialtyewith

mMdthSRI Qﬁ@ﬁlen‘?/\ﬁfﬁﬁﬁé{ﬂgnélfc%rﬁgala (2I\h‘} MYRamnhdM4R@l BRkies were
cgne;a@tretfd'qn% e re?uglgg rr’_ﬁla%urt%r% %H&s a gglr%\?o”%atopraphy
efyfing 3tB D- tozlﬁ{m%manqlw ampiania ZM)@;BD@ Thg fre@;gasp thug opfained was
dtg%@p:;ieqémmcml (Zmé)gwq%%wu J{érb% ét?iaeal lggamr)?ona ;éiral?. 1&3 rszltn?
sus rypress by own w S f argon,
g Wflc:gw% s anjcwgweﬁ? ﬁmf&f st
1(2KHGH)d Exdhig), é 4@1 63 (2H m), 1.75 (2H, m), 2.89 (1H, br. m), 302314(5H
;538 H’IQM}PB“W[ H Bw)cyesl@nyrm)darwtzwbr f)PEDA (1H, br. d, J ~ 14

1 I E
ARG PRk 6 1‘%‘ﬁ%‘?@Eﬁﬂfﬁ%f%%ﬁ?é%‘i%&?o%&%) 8.26 (1H,
daJ FE1-0by1Q @H; pr-p 4GNS RECUOPERLENG) 349pMidrazi ne (D1)
(O 116g) 4 chI oro 2- cyanopyri di ne (T Sakanoto, S-1.
EY¢® and H Yamanaka, Chem Pharm

awg@l&%ni%?awsﬁi?%ﬂr%%%w%%%%épé RO XAHb8 Ry pipgrazine
(121) arsleeyolgbutyl-4t(Piperidige- 4md@nyammﬁazw%¢lhmfochwiec@gp ag

appeobtiate, wabeither dtiedb- thfhioﬁmmhﬁayﬂdmea(lﬁd%ﬂ@ﬂ, Me dirall, @0 Lefebvre,
aﬁgﬁrsecﬁt)@s&rokli v\?“%h“em “2;?@3"‘@@596 34 grB%’hFo' bly with

Jenonal e Che, W Hl Rt hads! £e, emmona, (M 1 ThShearon,

10€8, Lﬁﬁt(52)g15jlﬁiﬁ‘r1ﬁé§0} usinghthe pregeaduresdessyibed inib@nipie 90; or
aﬁ@ﬁn@ﬂ@l;@@n@n%Ior@bhayaﬁ@oyﬁﬁhtb (D- S4K¥noRs, Isn wdah@d@rmmmmura and
e
Hy ey HMen K g”gnﬁ e 3@2 1o
trif &JotﬂwetBﬂPWaZ'%éD Bsingi they p@(‘}eéld@ ﬁ%r iR54 ample 98. The
pmc&pmmmweuo HiNiRegd mssbspmiragdaﬂa)mm wetencansipdartt mdth structure.

stream of argon, to g| ve the title conpound (E98) as
an of f - whi t erS0JA 1H NVR 8 [DMSO-d6] @ 1. 29

(6H, d, J = 7H}), 63 (2H, M), 1.75 (2H m,
2.89 (1 H br. 14(5H m, 3.38 (2H m,
3.47 (1 H m, 3. (1H m, 4.11 (2H, br. m), 4.24
(1 H b ,v1_ Z)/I/IQ(11—llg_d,\]14|—|Z),
Exdbplel| H, d¢, J F 7R 3HMassBpeStrgm H d. J = 3Hz),
8.k (1| H (ESH)

E99 o \ —> | IMH* 354

E100 F’°/ \ _< [MH]* 385

E101 e /":\ —< [MH]* 400

E102 /A MH]* 386

> | < | M

-54 -



10

15

20

25

30

35

15 d, J = 7Hz), 11.10 (1 H, br.); LCMS el ectrospray

(+ve) 342 (M++ ). Exanples 99-102 (E99-E102) Exanples
w@®20010@15¥€er e prepared from PCT/EP2004/004245

1-i sopropyl - 4- (pi peridi ne-4-carbonyl)-pi perazine (D1)

or 1-cycl obutyl -4-(piperidi ne-4-carbonyl)-pi perazine

di hydrochl oride (D7) as 20 appropriate, and either
Eﬂampréoﬂm-trl fI uor onet hyl pyridine (F. Cottet, M

Hslolbut né“ ‘éhS he@l‘ﬂpl%ﬂ&ﬁi@ﬂ&éﬂfmyﬁkﬂ'per&zn@ g,

68) or 3-chl or o- 6-
hY‘i’l n}][% pyrl dazi ne (A. J. Goodman,
Stanforth and B. Tarb et rahedr o 19 55(52)
15067- 15070) USIW in Exanpl e
90; or alternativel th | or oA2-£yaNopyri di ne
(T. Sakanoto, Kaneda, S. N shinmura and 25 H.
Yamanaka, Chem Pharm Bul I ., 1985 %é , 565-571) or
Agnnxumre)ofo(sém rethylbesyonethayessiienate §@32) Q%mgl)s riw@vpfwlethylamme

fa“d §-[fleseydridpHeryn-gisergiesd-88rbomyiRpippraaiteqfree base
ia ot
S, ey efg“f' 53’5}1 %%mt'\ﬂ?%ﬁ (§rﬁ EHea%?ﬁ |ﬁa rﬂ@?‘ow)%é ®ven at 1700C

fqm OpinBrA:eVgperated; i e sidEg pyas loREg gt Z"mrr?l) and
sﬁmﬁsﬁ)ed:scnd um hy@mg@ﬁcassnatélsomtlon “omlic '[hﬁ-qrgamg@ayeEwgg collected
I%denh]wB 1@% britd ('1614’“)\/@!&9%3@;;-54@ evaporated. The residue
weﬁ)f{afﬁ B d1 %Qg I st% ﬁradn?rsﬂ -4% MeiOH (containing 10% 0.880
ammmmsqi@ro@&) WP?M iFestiopp Cﬁ@alnﬁsgdh%é%ugﬁﬂ BEPdUEl WP evaporated
thgu(/e the fhée-base/cohippund whichl wasrdorvertesl tofthe HCI salt by redissolving in
and fﬂ%h a@ﬁ )ﬂlw e@s@%?&r%@éﬁ eﬂléﬁé‘e (4B | uficHARNA-dioxan),
e\iapl[o?g )2} %@%@]Ilfmgl rﬁg}é I-Lié) gve tgnre%l cpj'npg’;r{g E103 gsa
white eehOb(ai'ng) dé&pmﬁqsmabﬁw@mfﬁ
(MRS E5adHI 6, P-ORizK; I7DIR(2E, dVJmBI-tED 41471)C1H hom:zmmm rahdi 94 (2H
r i1afe
B oSSR L st B
J5&phiEl 94 (BHohiIT -

ﬁé organi c | ayer was coll ected
vvashed with water (3x10m ), brine (1 OM), dried
Menpietio4nd evaporat ed. The residue was flash

(%)hiﬁﬁ”mﬁrf For 5 0B SR plneriShiils SaRirGR bR R
hwdmﬂwﬁe&:d&ﬂbu ning the required product were
evaporated to give the free basg, cg{r_rggun whi ch was

convertedtothel:lCl redi g%n 15 DCM
and then treati ng Wlt N @Xcess ydro en ch[orl de (4M
solution in 1,4-dioxan) eva atlng and t
Acmnipgira of (R hgethytpren mqtftaﬁew' ateH{B3p) ﬁoémebrﬁﬂmapylethylamme
(4 B89 B )anasi-[a-(4\wWhariaphe oyl)-pipéTdne}-caliBnel]-pireraxiner @ge bese)
c%ﬁ%o&m%m I§34|5|(%g§ irl IQE@Q(@@]]) waklreQ8ted as described in Example 103
to give the title compound (E104) as a white solid (82mg). MS electrospray (+ve) 355
(MH*). TH NMR & [DMSO0-d6]: 11.08 (1H, m), 7.55 (2H, d, J=9Hz), 7.02 (2H, d, J=9Hz),
4.47 (1H, m), 4.21 (1H,m), 3.94 (2H, m), 3.69 (1H, m), 3.55-2.83 (10H, m), 2.97 (1H, m),
1.81-1.33 (4H, m), 1.25 (3H, d, J=6.5Hz), 0.92 (3H, t, J=7.5Hz).

Example 105

1-Isopropyl-4-[1-(4-cyclopropylcarbonylphenyl)-piperidine-4-carbonyl]-piperazine
hydrochloride (E105)

-55-
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20

(1 H m, 7.55 (2H, d, J=9Hz), 7.02 (2H, d, J=9Hz),
4.47 (1 H m, 4.21 (1 H mM, 3.94 (2H m, 3.69 (1
woR00a0158 55-2.83 (1 OH, m, 2.97 (1 H n), 1.BAFVLPBB4/004245
(4H, m, 1.25 (3H,d, 20 J=6.5Hz), 0.92 (3H, t,
J=7.5Hz) . Exan'pl e 104
(S)-1-1sobutyl-4-]1- (4 cyanophenyl ) - pi peri di ne- 4- car bo
nyl ] - pi perazi ne hydr @chi ori de (EL104) lol NT_j 25
v A mxture of (R | propyl met hanesul fonat e
(D33) (305mg), diisopro amrm;xN .38m ) and
1-[1- (4-cyanophenyl) - pi peri di ng- bonyl ] - pi perazi ne
(free base conpound from D3 9 ) in MeCN (3ml)
was reacted as described in Exanple 103 to give the

T '11|§<§‘pr6|95fm I’b@rlélﬁégf@ar rhfiné @1)40.8g)@nd cy¥dpropyl-4-
eI eé:%er Oil?qrﬁ)( Wg?)cg%so fa % &?{é Wa%"ggg é rqgarbonate
(OJ&@-){Z')'he reactipn was peateq to 1405¢ fo r12h..|A tRy coofng e(rgpqturﬂ,)the
|n3rg%&|dslNdrb figred 3ff5Fhe lel%te( \leaﬂ:Hjuterj witt2 MEDH R0rl) and then poured
ﬁfég’lut{e“%x @)lum% v@fﬁcr{ whk wlshelRitPiedH @Oﬁ'ﬁ-’) (13l préduct was
elytaday

0 i nMROB SR, AncL PR SRR RSy SOl o
Chmmamgra(?bf‘g’dﬁw:f g9l %@WZ@C’!@EF ﬁ%&hkﬂ@@ Pg@'n(rglp O%@mmoma
sOMQioH) Ot DTN A ctiSAs/coRHiY e 4edkired prediict NereCevaoratedtolive the

fr %E @ngégiyd" is oK/QH I(/Ib@i—ﬂlﬁmi)ﬁfg d Wi Ttﬁ‘lﬂ% ﬂalgthyl ether
pomth v e

4inmh))ohaT &H, (. 38gHz), The-16eath mn2. (és. 1H€(5Hem)t?o3&3(4@ (2H, m),

3foor4. 3@(4%%)66 gqulllmq b 1PeIZ X808, di D 2HH)N . Gf\iﬂHO&s) MS

| {5 r tgvﬁ)z M filtrate was diluted with MeOH

e(eg ?ﬁ% rq S 'R po(u " onto al Qg isolute SCX colum

whi ch was washed vvlth MeOH (50mL). The product was

Erampbed108-115 I26aM3pnia in MeOH (50nm ), and then

E?(é‘fﬁbl@gﬁom’!ﬁsfv&e‘?éj pRbafcRl o 1 |§6Hr6’dWhQEI @ﬁcﬁ]ﬁe-hsda\'bdﬂgl)-piperazine
(3o BadoRietS yostintedap! e Rt SRR e dlsSibea i

Ex@ugher@@ qmdc;tmﬁye@l/ehé\"‘éﬁapd mass$reeralidata thalewere epﬁ%étent with

stpgg@rewhi ch was di ssolved in MeOH (4m ) and treated

with 1 NHC in dlethyl ther (2m) to give the title
conpound ( EASSy el (51ng) . 1H NVR 8] DMSO d6] :

0.93 (4H, m L. 2 HJd, J=6.4Hz), 1.5-1.8 (2H, m,

2.77-3.14 (7H, ,)3.38-3.48 (2H, n), 3.92-4.56 (4H,

m., 6.98 (2H, d, J®#9 2Hz), 7.89 (2H, d, J=9.2Hz), 10.6

(1 gkaniles) . MaAr el ecuwmps@ctn(m\e |on) 384 (MH). 15

No (ES")

E106 ;{ IMH]" 377
CN

F
E107 F>>: IMH]* 377
CN
F

E108 :< [MH]" 375
CN

E109 [MH]® 371
cu—<\ >—

E110 Fvﬁ\©\ IMH]* 376
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Exanpl e 106- 115 (E106-115) Exanples 106-115 were
prepared from
wdazdiogomsepyl - 4- (pi peri di ne-4-carbonyl) - pi per azPCEEP{0DL)04245
and the appropriate substituted aryl fluoride using
the procedure described in Exanple 105 and di spl ayed
1H NMR and mass spectral data that were consistent

Wit hE1210 struftdre. Ar.[MHX) 3®4Exanpl e Ar Mass
Spect rum I\I&%@E EL06 / \F [MH + 377 CN E107 F/ \
E (o
N

[WH + 377 CN EX08 cN b CL [MH + $75 EL09 cN e \
[ M+ 371 E110"F [ MH+376———56 WD 2004/ 101546

)  — T | LA IJ T J 1 T iR
PCT/ EF2004/ R EL1IMHUH 37894 |Me E112 Me [ MH + 372
E113 [MVH + 398 + 420 E114 Ph E115 0 [ MH + 358
Exanpte—1161Propyt—4-[1-{#4-cyanophenyl ) - pi per!

\'= I_I\uII’JI ' L L XL rrG
dil neEtlX ar i per dMHie o¢hl oride (E116) NC N
JN-/ NJ Alsal ution of 1-[1-(4-cyanophenyl) - pi
cat Wyt piperazi e tydr ochl ori de ( D34)
1| ofF
1T
e

b

5
per+oatrnfe=—=4-
(0. 38314 n |dr was*t4r eated with
t rethylamne (& 25m)—and, propronal dehyde 0. 25m ).
The FE tiorﬁrri@m iRk - o %/or 3(()rri n. )
Sodi-tm-t++acetoxyborohydride

Example 116
1-Propyl-4-[1-(4-cyanophenyl)-piperidine-4-carbonyl]-piperazine hydrochloride

(E116)
QL
OUS e
N

0
A solution of 1-[1-(4-cyanophenyl)-piperidine-4-carbonyl]-piperazine hydrochloride (D34)
(0.3g) in dry DCM (10ml) was treated with triethylamine (0.25ml) and propionaldehyde
(0.25ml). The reaction mixture was stirred at rt for 30min. Sodium triacetoxyborohydride
(3.7g) was added and the reaction was stirred at rt overnight. The reaction mixture was
treated with 1N NaOH (2ml) and stirred at rt for 15min followed by the addition of water
(20ml) and DCM (20ml). The organic layer was dried (MgSO,) and filtered and the filtrate
was absorbed onto silica gel (5g) and purified by column chromatography [silica gel, step
gradient 0-10% MeOH (containing 10% 0.88 ammonia solution) in DCM]. The fractions
containing the required product were evaporated and the free base was dissolved in
MeOH (1ml) and treated with ethereal HCI to give the title compound (E116) as a solid
(50mg). MS electrospray; (+ve ion) 341 (MHY).

Example 117
1-Isopropyl-4-[1-(2-methyl-4-quinolinyl)-piperidine-4-carbonyl]-piperazine

hydrochloride (E117)
Me

N/II\O\H/O\IJ\

4-Chloro-2-methyl-quinoline (0.16g) in degassed dry dioxan (3ml) was charged with

tris(dibenzylideneacetone)dipalladium(0) (30mg) and 2-dicyclohexylphosphino-2'-(N,N-

dimethylamino)biphenyl (60mg). The dark suspension was stirred at rt for 20min under a
-57 -
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(3.7g9) was added and the reaction was stirred at rt
overnight. The reaction m xture was 10 treated with 1
woRMaDH5¢@m ) and stirred at rt for 15m n fol | POEEP1MY4/004245
the addition of water (20nl) and DCM (20m ). The
organic layer was dried (MgSO4) and filtered and the
filtrate was absorbed onto silica gel (5g) and
bkt dfeggdry Todhismeaction arssetutign apisopsidyl-44pigefidinstep

cgrrq%ﬂw ber@zidd NB(@Q E&%gbﬁd‘o}ﬁ()%z%ﬁﬂ \BRasPaiRR fllowed by
et i A e
alipwisg ltheergactiont® aopidp ri ie@H)(28mb waseasided anf the etifle raagtion
miturd Wagpoiged Batotd 10Eis6l0ESOX dolufdn Wiith aas waskhed with MeOH

(511'81'5@9(% %dﬁ!:t%ésr EGH Pth 1Q)*/Vth1%ﬂ a ﬁ%dlbﬂ(gdml EXRRPhEr purified
bz-CP%m Qpmatparaphy Ssilicaaslistep. gasiRe! 197y MePHdreniniing 40% 0.88
acandrom yolitiqi) reD&M] rfgactkiisopdieddty beirequitel Progudkeranevaporated
tb g Nemefree bse Whiéh WAk als8oldedRtIGM-(G0H) @ht e afdd- WwiOIN HTI in
d%&ﬁ@ggw it %@%@éﬁona Y %ﬁi@g‘oﬁ% NMR.§ [MeOH-d4
43 {@Nd, dﬁ@é?ﬂz E}?ﬂ_(BH s), -3 29 , m), 3.55-3.65
(GIH,rfaj hyZMQﬁ()al-H)lmher?ya 86((31]11@1) 7108g 1Hamy, 56 pidh sn)oheeid, t,

%_?,)—f G 8'%(1\4 2& 92QW, P JLBAeE) 814 @A, WQADA41)1 QIS8R ctrospray

45 | anket of Argon To this reactl on
(+Ves'8EL§é)1 iﬁ'%g 1-i sopropyl - 4- (pi peri di ne- 4-

car bonyl ) pi perazine (D1) (0.2g) in degassed di oxan
fiple wss added foll owed by potassium phosphate

v Lol e
h@’ﬁ'ﬁ?ﬁ*}“%‘%( &gd and the crude reaction 5 m xture was
poured onto a 10g isolute SCX col um which was washed

with MeOH (50m ). MaheNprodquct was el uted with 10%
ammonia in MeCH (50urther purle)‘med by col um
chromat ography [silica’ge te grré\d'N 0-10% MeOH
(contai ning 10% 0. 88 ammoni Nj\grﬁ) in DCM .

Fracti ons containing the required product were
evaporated to give the free base which was dissol ved

6-Bropone-(netioiayinating (Or254h tegassedidrdiqepn i(3mh) agiceanggd with
tﬁé(blbéniyﬂd@eaeetbhe)dtpallédiummmmm@) drid12tdicy@shexylphbsphino-2'-(N,N-

rﬂl | }n y su off |oﬁ ? sgrreg 2Prt %’r’zﬂw 'under a
béa st @‘ Psgon ( @»Jih'srffac '@“f‘? tigg 0 %ﬁopﬁapv “4-pipgi %e 1 H,
oajhon?l)p}@erealnei,(D‘rr))(O 2p9¢pin (degagsedidioxap 92rl) was added followed by
sé&i%nf‘ﬁéﬁ)but&i 0(3bghl Thd)readtioR Zniktlrdvad stirdseCat4l029G fdb 2b4After

élge‘égg nto obht%?t I%Bﬁt (ﬁeﬁﬁr@é ade M%nh?r@ crﬁgé mixture was

ppuv ®py P9 zﬁoMe B&XRalwy wWhich s washed with il i(Rirple -The
praduchway Eluiqal it 8% menmdnjal nddeéOHr(baral)( &ilBEn further purified by
column chromatography [silica gel, step gradient 0-10% MeOH (containing 10% 0.88
ammonia solution) in DCM]. Fractions containing the required product were evaporated
to give the free base which was dissolved in DCM (10ml) and treated with 1N HCl in
diethyl ether to give a solid which was recrystallised from CHsCN to give the itle
compound (E118) (100mg). '"H NMR & [DMSO-d6] :1.28 (6H, d, J=6.8Hz), 1.69-1.80 (4H,
m) ,2.89 (3H, s), 2.98-3.18 (4H, m), 3.38-3.70 (5H, m), 3.9-4.50, (5H, m), 7.48 (1H, d,
J=2.4Hz), 7.77 (1H, d, J=8.8Hz), 7.95 (1H, d, J=9.6Hz), 8.1 (1H, d, J=9.6Hz), 8.7 (1H, d,
J=8.8Hz), 10.98 (1H, br s). MS electrospray (+ve ion) 381 (MH+).

Example 119
-58 -
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M NN~N N 20 6-Brono-2-nethyl-quinoline (0.25g)
i n degassed dry dioxan (3m) was charged with

wa eoogfiehisbenzyl i deneacet one) di pal | adi un(0) (40nNeQT/BPZH04/004245
2-di cycl ohexyl phosphi no-2' - (N, N-
di met hyl am no) bi phenyl (70ng). The dark suspensi on was
stirred at rt for 1 h under a blanket of Argon. To
Tlisbpropyhdi[il disoguinmlint5-gh-piperidine-4-carbonyl]-piperazine hydrochloride
(gﬂg)opr opyl - 4- (pi peri di ne-4 25 carbonyl) pi perazi ne
(D) (0.269g) in degassed dioxan (2m ) was added
foll owed by sodiumtent-butoxide (0.35g9). The
reaction m xture was s red at 100C for 2h. After
all owi ng the reaction~s OH (20ml) was

u

o torizk
added and the crude '\ r S ggyre onto a 1 Oy
i solute SCX col um whr¢h wa N with MeCH (50m).

The product was eluted with 1@% anmonia in MeCH

THR A corBOg (919] W BRpaRidh o A Ynaiidok @ MEMple 115 from &
YD S TSIE T Byt B RMR A e s e P it Were Lonsistent
viihasiucoirs M®aleairegnay tive iena@ay (Ml +pr oduct were

evaporated to give the free base which was dissol ved

Ex3 6d-18%1) and treated with 1 N HCl in diethyl

t@ ghy;e a solid icg was recaré%%talliseﬂfrom .

St Og JVRIE Prenaregiron %amaprd Egrorm ecursgrs using
tvprogeduDBEEMBTple 1118 @ndelisplayed JHANNRi2NG Mass $pected dateHhat were
cBRsistbnt WitBSrUckire. Fe argh 8mitle]gteéutbbrs Mr, Exanibles31 2801 45kkre
oplparge s destiog pibedphgidne 7, 88 git gesgligmet™y 1+ [
d, J=9.6Hz), 8.7 (1 H d, J=8.8Hz), 10.98 (1 H, br
s). Ms electrospray (+ve ion) 381 (MH). Exanple 119

-58 WO 200% 546 2004/ 004245
1- I sopropyl -4- [4- N'\s/quui nol i n-5-yl ) - pi peri di ne-4-carbo
nyl ] - pi perazi ne hydrochloride (E119) i I N~N~ NN

O-5—The title——copound{(EHI9)—was—prepared in a
ExampleNomanner Aro Exanpl Massg Speetswimns-
br onoi soquii nol i ne, and di spl@ged 1H NVR and nmass

sp al datapthat were c St Wiith structure. M
el gg l?ospl agon 36W?M§§5 Exanpl e 120-125 10
20=12°
yl

Exanpl es erelprepared fromthe appropriate

4- iEamo ai @ar_@.uos ugiiAy 8&e procedure of

Exanpl e 118 and spl ayed 1H NVR and nass spectral
datg_that Twerg nststem _—_wth-structure. The aryl

br &tPée p! e&}?@—m' Exmgh es3§323- 125 were prepared
as described in Descriptions 37, 39 and 40

remﬂﬁtivelﬁ\l\h-, [MB* 397

E124 e C [MH]* 397
N\0
E125 =N [MH]" 398

Example 126
1-Isopropyl-4-[1-(4-cyanomethylcarbonyl-phenyl)-piperidine-4-carbonyl]-
piperazine hydrochloride (E126)
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Exanple No Ar Mass Spectrum (ES') E120 N [ MH + 399
E121 I, N[MH+ 381 E122 Lo/ \ [MH+ 383 E123\ / \

wQ dMdpa0B39%y E124 [MH + 397 E125 N [ MH + 398 ERAMEP2004/004245

Exanpl e 126

1- I sopropyl -4-[ 1- (4- cyanonet hyl car bonyl - phenyl ) - pi peri
di ne-4-carbonyl]- piperazi ne hydrochl ori de (E126) -59
WO 2004/ 101546 PCT/ EP2)04/ 004245 O NC N N The title
compound ( E126) wade d u5|ng t he ondltlons
descri bed for Exanple 1
5- (4- br onophenyl ) -i soxazol e. NB elégjhospray (+ve ion)
383 (MH). "H NMR 5 data con th ring opened
product derived fromthe isoxazole. Exanples 127 and
128 Exanpl es 127 and 128 were prepared by reacting

- chl or o- oronet hyl - pyri di ne an
The e Shapsud (b DyPapenared dauiseing SoBiifons deperibed for Example
118ifeops-pproniopheny kisoxazcts. MS alepoespray toe 883 tMHe). 'H NMR
datd dorfsRkdrd With @ing BBeRsPSBdUE@Ichinsd fryanmd oddYole. Fi nal

products displayed ' H NWMR and mass spectral data
that were consistent with structure. Ar, N JN ~
Examples12pand 188ss spectrum (ES+) E127 cF, [M—|]+ 385
ExhaplaN T2vnd 1283ver€Nrdpaserpbiered2iinglZ-chloro-5-trifluoromethyl-pyridine and

21cH|aery QRAb-prdzire Respi¥aeniiti flisopropyl-d-(ipdrRiinediRarbdng)
pmarazn JDﬂfa%w?nzd & pr&\égﬂr%cfg @xén%%aézlépmallﬂ%duc cli\gpjla\fld 'H

NMR and mass spectral data that were consistent with structure.
‘/\NJ\

howr¢

0

Example No Ar Mass Spectrum
(ESY)

E127 CFG_Q- [MH]" 385

E128 (/}L [MH]" 343
_

Example 129
1-Isopropyl-4-[1-(6-cyano-pyridin-3-yl)-piperidine-4-carbonyl]-piperazine
hydrochloride (E129)

1-Isopropyl-4-(piperidine-4-carbonyl)-piperazine dihydrochloride (product of D1, step 1)
(0.30g), 5-bromo-pyridine-2-carbonitrile (0.23g) and potassium carbonate (0.3g) were
stirred in DMSO (1.5ml) at 160°C for 1.5h. The reaction was worked up as described for
Example 78 to give the title compound (E129) as a solid (89mg). LCMS electrospray
(+ve) 342 (MH*). 'H NMR & [MeOH-d4] : 1.41 (6H, d, J=12.8Hz), 1.7-1.97 (4H, m), 3.0-
3.16 (6H, m), 3.56-3.75 (4H, m), 4.0-4.1 (2H, m), 4.35-4.45 (1H, m), 4.7-4.8 (1H, m),
7.48 (1H, d, J=8.8Hz), 7.71 (1H, d, J=8.8Hz), 8.4 (1H, d, J=2.8Hz).

Example 130 and 131
-60 -



O 1-Isopropyl -4-(piperidi ne-4-carbonyl) - pi perazi ne

di hydrochl ori de (product of D1, step 1) (0.309),
WG2n00m34@yri di ne- 2-carbonitrile (0.23g) and pPCHEB1004004245

carbonate (0.3g) were 20 stirred in DVMSO (1.5m ) at

160C for 1.5h. The reaction was worked up as descri bed

for Exanple 78 to give the title conpound (E129) as a

Exainblds (189rap). 131 GMEe prepatedoypreapting S-oroma2-metinpyridingdand 4-

CNM% 5. Fié‘ﬂwe re%pécjdvélﬁﬁhthdrls ér?ygl) ff}perldm@ AeRonyl)-

P

E r_?zu]’% (D1 ag% fojloyygwg(tg pl'lerﬂrsd c?ej% A?Hole”ihB 4—‘1}1%11 ro%ucts
displayed d—l NIMRR apgi)ass $pqqrad gqtajhatd/verg cgnqﬁig t wi

d, J=2.8Hz). 25 Exanple 130 and 131 -60 V\D 2004/ 101546

PCT/ EP2004Y 45 | es 130 and 131 were prepared

by reacti ngﬁgﬁué/ - 2-met hyl - pyri di ne and 4-
chl oro-2-net hyl - pyridi ne, respectively with

5 1-i sopropyl -4- (pPperidine-4-carbonyl )- piperazine (D1)

EmhpileINcoM ng tAre net hdthsdeSpecttiuml |f or Exanpl e 118.

Fi nal products displ ayed “NVR and mass spectral

da hat TWer € jeQnsi s tructure. Ar.N JN ~
\g ET80 Exanpleaig Ar @A%eg?? (ES-) E130 Me

[MH + 331| E131 M rle+ 331 Exanpl es 132 and 133
Exgnpies 132 4pd 133 hermHyt ep;aned from
2-chl oro-5-(1- ol i di nyl carbonyl )pyridine (D35) and

2=—chtoro=—5—(dimethytamnocarbonyt)pyri di ne (D36)
respectively using the 10 procedure described for
Einmnbésamz)a;d 483 di spl ayed 1H NMR and nmss spectral

frbles! 12tankield8 d?d Bepiafit frath DLeHidrb (1 Lt Rroiidiyicatbbry)Mricine
([%5)( ﬁn’%%@r\%\j%s Eﬁ)ﬁylﬁeq%arb@nyl)éylzgm)e (Dgg@;esé ’Qc‘fﬂ/ely ugzr[:g the

10  procedure described for Example 105, and displayed "H NMR and mass spectral data
that were consistent with structure.

Ar\ K/j\ﬂ/

Example Ar Mass Spectrum
No (ES")
E132 [MH]" 414

>/—Q—
E133 | ) >,._Q_ [MH]* 388

15 Example 134
1-Isopropyl-4-{1-[4-(isoxazol-5-yl)phenyl]-piperidine-4-carbonyl}-piperazine
hydrochloride (E134)
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15 Exanple 134
1-1sopropyl-4-{1-[4-(isoxazol -5-yl)phenyl]-piperidine-

wa2@ansmy | } - pi perazi ne hydrochl oride (E134) PCT/ER2004004245

N O -61 WO 2004/ 101546 PCT/ EP2004/ 004245 The title
conmpound (E134) was prepared using the conditions

descri bed for Exanple 117 from

The(tile sompopck (5134 Wed Reepareas. usivg bk senditiersrdgsciibadsfor Emmple
138%0&%#4 broh*rbdwﬁ&/l -$akaz ot MS sleetibsprayt (+ve iagr) 3BBIKH+R 'H NMR

a%fq g%gl%tejn %tﬁ Mct%e trifluoronethyl pyridin-3-yl)-piper

i di ne-4-carbonyl]-[1,4]- diazepane hydrochl oride
Exairijde 185N N~ F 3 O To

15rstFH]®|-2 [ﬁ f(ﬁthﬂ&’émthgl'ppbiﬂind?.&q 5‘||3el‘f'<ﬂ)le-(4Ecar56HIH1 Al-
@ng%ﬁy fﬂc}z%"%e @hﬁ)dry degassed di oxane (15nl)

under argon, was added

trls(dlbenzyl|deneacetone)d|pallad| 0) (0.24g) and
2-di cycl ohexyl phosphi n
(Nr¢mnthamn®%i Qgﬁ&gf}m;mxtwevms
stirred at rt for 1 h be ore bei added to

opyl.- 4- ridine-4- dlaz n
T8t T B rrek BT 1 o B bl and 1y S iBRT oro

@ﬁga /-38Rk Higaelved in-diyidegasged dioxary (haay) unsigearaop, was
atided ti(disarey/lidumenbatohe)dpaliddnen(Oh a4y ant 2adicy@idhelRyphosphino-2'-

(ﬁtN dipfsthy 1 ShinBibi M[é%glr(o%f EnTthﬁaﬁ'uﬁLEéE/ 6%” giaf R%or 1h b fore being
diptia ﬁgoampﬁ%zow&'raﬁ - SaBem b a5 ) 4 o ssonean
dry fegasseh diovarchd@mb) urideFaao. §©0wm) tefteut@diokeo( 1bw) MaSlgdded to
thel Ri2alion wHiBE wagatdr IRehtéd MEHHCHIl BAS at TEENC ebritreghdef Bfgohh @t this
p%ﬂ'nl #{mﬁg&‘o%g%gsoc@owmt@d bvﬂh E[f@/gc"g Omfaﬁcr &géﬁr{y@ﬂ? an lsolute
SO (206100 TR OISR e MRRTasE, EMGABRD followed by MeOH
(tS0noliveT g rezptign predUctawasgbén elsteeifrogn e eaiimudiogs BsGrhmonia in
M&(ﬂqt fhd 'fr59c101=1@ %oRtaftth cﬁjcﬁﬂbr‘ét doibindd) emratealﬁ%m toluene

ot et Py B sty el St iiTsi el 8P Bl 0-1ogpMeOH
(mré@mﬁaée"/ca@ﬁa amgeAnigiselationg jn DENe  TheEraglipse caplgining the product
dere tornbihed, evabbratidediityle-ebenated frem tauérecto yhdethe frae base as a

gdi S Q‘Ihg ¢l Héfgh%??tu%mﬁﬁpblgfﬁypﬁgé\@%efn' drfe? f@er vacuum
I DL, B St R 2 o o g e an
tootied bage q’vﬁalmsmt #ftar heeting: redsiciag|viokime amlscdqhogn Fvohgther re-
cPs@lisdashdvérh ERORE pRAadRd(frd Bige bddee(0fTeg.e Th@Fee WasSe was taken up
ﬂtglfi‘?@éygad H%% 9@ ﬁ%}g(t Mg{"’ﬁ 9%% It?r{é %%Egﬁ%t{a& %y%chlorlde salt
was filtered under argo and ashed with d ethyl ether and pentane before being dried
under vacuum. The white solid was dissolved in EtOH, filtered through a glass fibre filter
paper, and crystallised from hot EtOH, on reducing volume, to give the title compound
(E135) as white crystals (0.42g). 'H NMR & [DMSO-d6]: 1.27 (6H, m), 1.57-1.87 (4H,
m), 1.97-2.14 (1H, m), 2.24 and 2.43 (2 x m, total of 1H), 2.85-3.22 (5H, m), 3.39-3.76
(6H, m), 3.90-4.08 (3H, m), 7.43 (1H, dd, J = 9, 3 Hz), 7.62 (1H, d, J = 9 Hz), 8.42 (1H,
d, J =3 Hz), 10.63 and 10.74 (2 x br s. in ~2:1 ratio, total of 1H); LCMS electrospray
(+ve) 399 (MH") and 421 (MNa").

Example 136
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30

was filtered under argon and washed with diethyl ether
and pentane before being dried under vacuum The
wokiotaosad i d was dissolved in EtOH filtered tPCDEBI0H004245
glass fibre filter 30 paper, and crystallised from hot
Et OH, on reducing volune, to give the title conpound
(E135) as white crystals (0.42g). 1H NMR 6 [ DVMSO- d6] :
11C pclobaiy]-4f) -(6-trifiForon@sthylpyridineg-yl)-pigeriding-4-¢arbenyli1,4]1-
d?a%aﬁedyaré&l&ﬂdd(msss otal of 1 H), 2.85-3.22 (5H,
.76 (6H, nm), 3.90-4.08 (3H, , 7.43 (1 H,
dd J:9 3 Hz), 7.62 (1 H, d, J—QQ, 8.42 (1 H,
d,J:3Hz),1063and1074(2x in-2:1

ratio, total of 1 a e tr y 35 (+ve) 399
(MH+) and 421 (MNaf)C Ne WO 2004/ 101546
PCT/ EP2004/ 004245 1 -Cycl obutyl (-)4 [l -(6-trifl wu

BX\'&OEM 36 ml% e)pgpécpﬁ a SImI|EH' mdannelgI o that de
E;a<arrml¢@°é Hsmg%%]wc obdvtﬁéplpwﬂctrgee ﬁtd'%%p éDt >and 5-

bporepariefiidromathyipyridiae. "HEMMBIS [D(MSCDraﬁ] dézﬁc‘r BB&8H,im), 2.01-2.24 and

Bk 139, tot‘e\ﬁd)frlﬂ—l) 2.75 (1H, m), 2.82-3.00 4H m) 3.28-3.57 and 3.57-3.83

Io r bpn ne
(oo A oBEASla )t da (RN ’9 L htehiy 65 AHEHRTE o),
B[Mti ded = 3Hzpgl1114and BH27 (g X bn rr0102 46%91@0@120@31)2%3
diéttrospray (-aied10{MBH)., 2.75 (1 H n), 2.82-3.00 (4H,

n), 328357 and 3.57-3.83 (2 x m total of 6H),
éf g.E(SHn)744(1Hde 9, 3Hz), 7.62 (1

'93 8.43 (1 H_d, J = 3Hz), 11.14 and
11¢yc2¢b(lwl-ﬂ [Hn(z cyanopyridin ﬂ-ylh-plnerldmﬂ-f&icadfonylll-tﬂ 4] dipgepane
h\aretaetidoprary (+ve) 411 (M+ ). Exanple 137
1-Cycl obutyl -4-[1- (2-cyanopyri di n-4-y pi peridine-4-c
arbonyl ]-[1, 4] -di azepane hydrochl ori (E137) NC P \

NQ15 0 The title npound ( El was prepared in a
simlar manner to tha ed Exanpl e 98, using
1- cyclobutyl 4- (plper )-11, 4] - dlazepane

(D10) and 4- chl oro- 2- cyanopyrl |ne (T. Sakarmto

it G f%ﬂmﬁgg —

Exagpl el 88313(@ pl@gr géDm) and 4-
ahB¥rb-2ryancyriding. ISSaél@IHJotms -1, $(aBeda3 SBEle(t@hprergnd H. Yamanaka,
Chdbd-Phatf. BmBHtgam 33(8), 56567, ¢INVR FIDMSEHR):.1.51-9483 (6H, m),
sdislen o Gt s d ittt oo
(BHe®). rwpmat dg.+hsy. 868, &, Jscaiph 8-2648Hot J = 7H2), 11.19
ahdl 19 g @pythr- Ay, [N~ 6 rdtiol fdtaJ«m‘ d)Hjsﬂ_l'D}vI&)ylectdwray Gvg) 36&iMH" ).
eri di ne-4-carbonyl]-[1,4]-

Example 138
1-Isopropyl-4-[1-(6-trifluoromethylpyridazin-3-yl)-piperidine-4-carbonyl]-[1,4]-
diazepane hydrochloride (E138)

-

The title compound (E138) was prepared in a similar manner to that described in
Example 90 using 1-isopropyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane (D8) and 3-
chloro-6-trifluoromethylpyridazine (A.J. Goodman, S.P. Stanforth and B. Tarbit,
Tetrahedron, 1999, 55(52), 15067-15070). '"H NMR & [DMSO-d6]: 1.27 (6H, m), 1.57
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di azepane hydrochloride (E138) NNN F 3 O The title
conpound (E138) was prepared in a simlar manner to

wao bat/1osscri bed in  Exanpl e 90 using PCT/EP2004/004245
1-i sopropyl - 4- (pi peridi ne-4-carbonyl)-[1, 4] - di azepane
(D8) and 3- 30 chloro-6-trifluoronethyl pyridazi ne
(A.J. Goodman, S.P. Stanforth and B. Tarbit,
(2t rmahe@ﬂmﬂ rrﬂ)9997 25233(;5@92 34201812 ¥50,70)al of ZHNRR4E3.23 (5H, m),

P@N% g % é g”& 1’(1+57or8’f $3 1902004 HL346= 10Hz), 7.78
<aﬁ7d§p~326’éz>420§§ 0 4018 Fkior B 2 ) gty .
elpctosyag Ve HO0 yIH M. 03 (1 H, m), 4.51 (2H, br. t,
13Hz), 7.44 (1 H, d, J:10Hz) 7.78 (1 H d, J=

b Ie1%9 45 and 10.56 (2 x br. m in -2:1 rati o,

t ot Cclros +ve). 400

T3RR3R Y Y T S PR g e APy IS4

diazbppng hydpestiloide (139 r bony| | - [ 1, 4] - d| azepane

hydrochl oride (E139) N F3C <\ - N N O 10 The

title conpound (E139) was pr epar ed imlar manner

to that described in npl

1-i sopropy!l - 4- ( pi petd-ef ne>-4n car o I) [1 4] - di azepane

(D8) and 2- chl oro-5-t Nl uo hyI pyrazine (D31). 'H

NVMR 8 [DMBO-d6]: 1.27 (6H m, 1955 (2H, ), 1.81

T(r@Hltlempmpmu@ng(@ 32pwan @repagy-in a4sim0a_r rranner taothat desicribed in

@9@%3&1@"1 isBhropyi-Bpipetidhe-4-Edmbor)i)-[144] Qzepard (D8) and 2-

cilo f(}}rﬂa;@rcllgéth @y@gmﬁ iwﬁnﬁbﬁaé%olﬁsosgﬁ]l?’zﬂerﬁ Inf.55 2,
flélT @H. m)H)99-RERBNG| 22 t-2.44 §8 2y quab?f%'rboZ ?RA?HZ% (5H, m), 3.34-

a6, @s), 400 (dndn) 4149 EH4Dr 841 ) 1BKa)el45s(1H48), 8nEr (14l1s), 10.36

AR @B@Bre% f O ratio, total of 1H); LCMS electro L{Jray (+ve) 400 (MH").
1- |sopropyl 4- (piperi di ne-4- carbonyl) I azepane

5 D8) and either 4-iodo-2-trifl uororrethyl pyrl di ne (F.
Rles 149 and 41 (E149-140) Lefebvre, and M Schl osser,

Estainpleb 140 ghd iemere p2é}£b3?ed &5591—-|3;6|ﬁ8bylms pipgridine-4- carbonyl) [1,4]-
cﬁé&%ﬁgér‘g %:?ﬁ%%épf% yridihe 5{8 Cottet, M. Marull O.

C opyr Ldi ne T Sa
TR Mar RS i o 210, G- 25, APSSRI9E | Ui Brocedure
B&BcH)ed 6 ExaBple) 9Q of . rgchidre-2-ganopyiiging deSakarneta, $1. Kaneda, S.
NEx@Rk£aRBH. YaRandied cabs. Phadl. Boed 1985] Ik}, 868I5THSRINg the

RBELf S bes ABERin' BRI bE. BRI bisitafd B NiFk UhG mee3 spectral

data that were consistent with structure.

G

Example Mass Spectrum
No (ES*)

+
E140 Ni/:\>' [MH]™ 356
E141 @ [MH]* 399

Examples 142-149 (E142-149)
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Exanpl e Ar Mass Spectrum No (ES+) E140 N [MH + 356

E141 F c~ [ MH + 399 Exanpl es 142-149 (E142-149) -64 WO
wQOMN1B1646 PCT/ EP2004/ 004245 Exanpl es 142- 1HOT/BR2064/004245

prepared from either

1-i sopropyl -4-(pi peridi ne-4-carbonyl)-[1,4]- di azepane

(D8) or

Ekampiglsolaet 19-Weré preparédiirora-stherat-sopryppyl-4-(pigdridttieat-epropyl)-[1,4]-

o2t én@{t%)top? cyﬁ@@u@lm pﬁéé%ndﬁ{eyai céﬂbaﬁw 9&1] dTék% ane (D10) and the

react.a

RN e I IS &Ma b6 anin e
pressoeel af eotassium gaipoaate follgwing enracsgur of- barpis Anpl e
Ar R Mass Spectruffi No (ES+) E142 Br/ \ -e [MH+

433/ 435 CON E143 CN\\ -~e [MH + 433/435 Me Br El44
CN/ \ - e [MH+ 433/ CF3~E145 CN/ \ [MH + 385 E146
cN F/ F [MH + 403 EL$ZNCN Y \ [|\/H]+ 445/ 447 Br E148
CN Br/ \ [NH + 445/ 447 ¥1495RCN / \ [MH + 417 Exanple

1e0ampleSOPr OPH-4-[| R Mass S ectrum
%ﬁa ltggtyl phen;I ) - p| peri di ne ?lssc(eg )on -1 1, 4] - di azepa
\IHrn hloride /_11—'\(\\ ] — N 10
1- Eéépropy p| pe i ne-4{|‘d|a|}+bor433[364~3§1 4] - di azepane
(D8) (O. 15 Joroacetophenone (0.169) and
po ium car, nate ( z4q) d i|n DMSO
(Z?ﬁqa and % 150C flo : f%'?@r%gcool ing the
m xture, the inorgahic SO|IdS vvere
E144 | o Q L IMH* 423
CF,
E145 CNQ = [MH]* 385
F
E146 FdF - [MH]* 403
CN
E147 CNQ pe [MH]*  445/447
Br
E148 BFC ae [MH]*  445/447
CN
E149 CN n e IMH]* 417
Example 150

1-Isopropyl-4-[1-(4-acetylphenyl)-piperidine-4-carbonyl]-[1,4]-diazepane
Me

hydrochloride (E150)
ael
N
N
@(@
0

1-Isopropyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane (D8) (0.15g), 4-
fluoroacetophenone (0.16g) and potassium carbonate (0.24g) were stirred in DMSO
(2ml) and heated to 150°C for 2h. After cooling the mixture, the inorganic solids were
removed by filtration. The filtrate was diluted with MeOH (20ml) and poured onto a 10g
isolute SCX column which was washed with MeOH (50ml). The product was eluted with

10% ammonia in MeOH (50ml), and then further purified by column chromatography [
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renmoved by filtration. The filtrate was diluted with
MeOH (20mL) and poured onto a 1 Qg 15 isolute SCX
w@doumonswhi ch was washed with McOH (50nil). TheP@r/BP2004/004245
was eluted with 10% anmmonia in MeOH (50m ), and then
further purified by colum chromatography [ -65 WO
2004/ 101546 PCT/ EP2004/ 004245 silica gel, step
siicagek atep@radient e Yo (MssHi fdontaiing 005e0. 8B ammuenid solution) in DCM].

F&ttishs edntainhgRdtequirkd paiduensere @vhpdrateddo give the eek baske which

\/\%goaq%{&fvew ﬁl&%ﬁ@ﬁi&n%dt Aérﬁ @bv\fﬁ e%&%sfhggr%\%gﬁ%ﬁlo%é @tN HCl in

sol ve
chej Si5eR) @ATIdp e the tke ] i o (G DR 2 ARSI
ceyistadlisatien froml ae:etoompieuﬁd NME 5 QP M&©-a6]sloR4-d. 26 {6irg), afﬁgan 74 (4H,
), Sloyst 89 | ZHS%{Z' o287 3@@)@8&-@@55 A Gn) 3HoNVEY BH, m), 3.99-4.01

Wﬁ N;'z 52! e @35 Sy A%%E'bf f%%s glpctrospray;

(Bvetign B3 ER7(MHbH), , 3.99- 4 01 (3H, n) 6.98 (2H, d,
392Hz)782(2Hd392Hz)9 (1 H br s). M5
(+ve ion) 372 (M—|+) 10 Exanpl e 151

F@lé 95¢9r ay,

Eggﬂer%yigrladﬁw%ﬁo e e RaRe R Ak 1 dsciasmane
higdrochlorige (E154) - O The title conpound (E151) was
prepared from 4- fI ubt opr opi ophenone using the 15

procedure descri be npl e 15?”\ NI\/R S
( ] ]
2.8-3.0 , 339360(4H

[ DVBO- d6]: 0.94-0.9
M, 3.9-3.98 (2H, m), 6.9 (2H ¥, J=8Hz), 7.79 (2H,

2 63-2.68 (1 H m,
'I%)% tri!le %B%g%%%gg\kgg ?Ve‘d fE{%g-ffuigg)p (E%?p %MSH’Q usm the

GHRTE. dESEAP SRl Ttk i Bt NIRA DNSB . 9470. 5?1&4 mi.55-1.8
(m,ame [226822.688)H i), 2.8:3.01(Bipy o 3. 3943 BD (i oph 8r8rB 08 ((2ien), 6.9
&4 qxéeh@}ovtml (2h: d fJ%ﬁ%ﬂS@édﬁ@%%? (+O8 RG BBE GlIM+).

Products di spl ayed mass spectral data that

were consistent wwth structure. Ar.N/--\ 4 N 25

Expamle 452d5Ar Mass Spectrum (ES-) E152 0/ \ [MH +
EXQfhplds 15535 2GndMaBwetd prepaxatipbra 11i5dpropyl-4-(piperidine-4-carbonyl)-[1,4]-

diazbp % Wéitﬂ c éioﬁr%p?lzr f@r@%en}lkéfoﬁéaérﬁi cyeiopLiyPhenyl ] -
leor%p‘:leny lketone respec%vgly Pr%%mf% displayed '"H NMR and mass spectral data
that were consistent with structure.

Ar< O\[r

Example No Mass Spectrum
(ES")

E152 v‘}\_Q [MH]* 398
E153 E?\_Q_ IMH]* 412

Example 154
1-Isopropyl-4-{1-[4-(2-methyl-1,3-0xazol-5-yl)phenyl]-piperidine-4-carbonyl}-[1,4]-
diazepane hydrochloride (E154)
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di azepane hydrochl oride (E154) -66 WO 2004/ 101546
PCT/ EP2004/ 004245 N L-a M) N \V4N--/1 O

wazdogomsepyl - 4- (pi peri di ne-4-carbonyl)-[ 1, 4] - dPEWEPBNE004245

(0.12g) (D8) was dissolved in dry degassed toluene (1

m) and to this solution

5- (4- br onophenyl ) - 2- met hyI oxazol e (D88) (0.1 9g) in
toluene (1 m) and

acet at o( 2" - di - t - BT o 6/\ ¥l - 2-yl ) pal | a
diumll 5 (20ny) and SOdI t bu 0 N (1 00ng) were
added. The reaction mxture was~st i rred at  60C under
argon overni ght. The cool ed m xtur€ was diluted with
1Ne@Hopdnipjpesdine tdreatbonydilil ditdieaerang (0.1€g) (o wasdissaved in dry
deghssen tMWUérﬁ‘thWﬂﬁarWﬁt@hﬁid sBlutidn SeOBrdradnkhyl)-Pheethproxdisie (D38)

( it &k d“a AP IE)\('?o |§15P‘i‘“o’i e Id2 yl)pallacium I
e e e b
69?®mnder drgorsatamigionThe noddEMnixtimeanssi dJlntedomth Me@HN@omhend then
pb@@dldr@&a RO tHefilte BEXCORMAPRNRA QfhsiviasBikY Yith %om (Snl). The
R R T sBbort A gt o
chiersiggraghslsiied pel. mssrﬁﬂent Pr1 0%t f@oniaining 197%9.88 argmonia
sblatibn)rih DCM]2Bra2tid R dobtdining theIe§Giretl drodud Merenpyapordidd (dlgive the
fr?{g } Coffersi 8H'mé6*theJH§1 Wz) mMeOHE mlf@kﬁ 1d ethla7§a|4=ld?l)(1ml)

ge

n
By a5 (B 9(%&@%@*&&&@% TR IMED kil p-1.43
(@Y, mp2c25-2g82 {6H, mpﬁ@éymmé‘(l-bm@e?ﬁéu(hlé %- zaﬁmw )J =8.4Hz), 7.93
(21, dtl=614pizE pad eleClirBopran@-ve sh) apprpr-).at e aryl brom de
foI I ovm ng the nethod of Exanple 154. Exanples 157-167

red fromthe appropriate aryl brom des

wer e a
Exgmnl 55 18 (BAFrELSA) i on conditions described for
Exampleise! 55 28 d 1[56wmuepsepare§kbmedtlrrgl—l -NbBroaped-(residine-4-carbonyl)-

[BREGEEEHand 8) MY 1B apio it 351 Br@fiftle Yhlloir the ‘ﬁiéﬂiﬁcﬁi of Example
184 Bxhrnpied 67,57 ngF 1L %f?to%%@%‘??&ﬁ#ﬁ&%% falpwing the
regction gepditionsdesgied feripamgle 118, Prqdyrgs-dispiayedgH NMR and mass

spectral data which were consistent with structure.

(W
N/
(o]

Example Ar Mass Spectrum
No (ES™)
E155 0 [MH]* 397

Q
E156 e IMH]* 411
O
Me. _N +
E157 T O IMH]" 427
E158 I [MH]* 397
E159 Mem_@_ [MH]* 411
~0
Me. _N +
E160 I@ O [MH]* 412
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E159 Me~d \ [MH + 411 O E160 Me" [MH + 412 O, N -67
WD 2004/ 101546 PCT/ EP2004/ 004245 E161 Ph® 0 [MH] + 474

wOL®@i6@ 546 [ MHl + 401 Me E163 ~ 2 [MH + 381 E1BAT/ERAdD4/004245

381 E165 [WVH + 394 E166 " [MH + 413 E167 [MH + 381
N Exanpl e 168

1-tsopropyld4-{1-L4-(3methyl-1.2.4-oxadi azol - 5-yi ) phe

nyE161pi per i JW anyI[MH]T K74] - dif azepane

hydrochl ofi d&~\(EX68) Me N p~ CINl N Nont 5 0 The

t{iL] comaoun ET68) Was ared from

1-%156%pr opy @Ej e-[@[_@gr{onyl - [1, 4] -di azepane

(ID8) (0.2 \ @nd

5-|£1%3bromoph - 3- et hyl[MH]2,3B10xadi azol e (D41)

(|0. ZgL us| ng Itldog_e’jure dESErI bed for Exanple 117.

1HE1|'\||vn o[V F LT oTYf M Lo, ||y 1.98-2.0 (3H,

s)E164 2.2 4%, 04 BI 2934121, [y, 3.63-4.1

I(\10H, m,[7.3 (2H, | d ) J=8. 4Hz) 3. CéX(ZHl, ng.94l—|z).
ctrps ve ion anpl e

1-I?ggropyl E)E;a*f/_{g(ifac=ta (F:l-@ 3-fl uo ophenyl ) - pi per!

Hre-4-carbory-t14}+—diazepane-hydrochl ori de (E169)

NEE166r 0 r v~ > Nont F[MH]+1511(3 The title conpound

(|E169) wap frp _

1= propyl-4-/i peridjn nyt)- [1, 4] -di azepane

([%I)%L}and N-(4- no- 2- f é'ﬁb'gaé%ﬁ -acet am de

flol | owi ng| t he pr cedurg

Example 168
1-Isopropyl-4-{1-[4-(3-methyl-1,2,4-0xadiazol-5-yl)phenyl]-piperidine-4-carbonyl]-
[1,4]-diazepane hydrochloride (E168)

e

7y .
N\O)\QNQ\(@ /k

The title compound (E168) was prepared from 1-isopropyl-4-(piperidine-4-carbonyl)-
[1,4]-diazepane (D8) (0.2g) and 5-(4-bromophenyl)-3-methyl-1,2,4-oxadiazole (D41)
(0.2g) using the procedure described for Example 117. "H NMR §[MeOH-d4]:1.37-1.41
(6H, m), 1.98-2.0 (3H, s), 2.2-2.41 (2H, m), 3.04-3.29 (2H, m), 3.63-4.1 (10H, m), 7.36
(2H, d, J=8.4Hz), 8.0 (2H, J=8.4Hz). MS electrospray (+ve ion) 412 (MH+).

Example 169
1-Isopropyl-4-[1-(4-acetamido-3-fluorophenyl)-piperidine-4-carbonyi]-[1,4]-
diazepane hydrochloride (E169)

1 .
RS

The title compound (E169) was prepared from 1-isopropyl-4-(piperidine-4-carbonyl)-
[1,4]-diazepane (D8) and N-(4-bromo-2-fluorophenyi)-acetamide following the procedure
of Example E117 using potassium phosphate as the base. 'H NMR & [MeOH-d4]:1.39-
1.41 (6H, m), 2.25-2.34 (8H, m), 3.14-3.25 (2H, m), 3.55-3.9 (9H, m), 4.07-4.08 (1H, m),
7.35, (1H, d, J=8Hz), 7.48 (1H, d, J=8Hz), 8.1 (1H, m). MS electrospray (+ve ion) 405
(MH+).
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of Exanple E117 using potassi um phosphate as the base.

IH NVR 5 [ MeOHd4]:1.39- 1.41 (6H, m), 2.25-2.34 (8H,
wOorpQo4301646 3. 25 (2H, m, 3.55-3.9 (9H, M, 4. 07rdT/BB2004/004245
H n, 20 7.35, (1 H d, J=8Hz), 7.48 (1 H, d, J=8Hz),

8.1 (1 H m. M electrospray (+ve ion) 405 (M#H).
-68 WD 2004/ 101546 PCT/ EP2004/ 004245 Exanple 170

1- Cycl obut yl - 4-[ 1- (4- acet yl phenyl ) - pi peri di ne- 4-car bon
Bga}m{;ﬂﬂ) di azepane hydrochl oride (E170) 0O ~/ Me '

1§¥lﬂﬁp t?/l édtl T‘? g#@?@’b%?{(}éﬁ%ZH&RWC%SR% ‘f’lj 4f‘§|afzg;5ane
hysreiotde, dEA7Qar bongl ) [1, 4] - di azepane (DlO) and

4-f | uor oacet ophenone; I\/R b [I\/EO—I-/@ 5 (3H,
s),1.78-2.0 (4H, . 90318(3H,
m, 3.47-3.64 (3H, m, -42 , 1.72-7.74
(4H, dd, J=6.8Hz). M5 el ect r (+ve ion) 384 10

5 (MH). Exanples 171-173 (EL71- E1¥>3) Exanpl es 171- 173
TR tile RbRPBLEH (E170MWas prepared as for Example 150 from 1-cyclobutyl-4-

(ép&%&ﬂw&?%‘a %g({’f’hg&%ﬁiaﬁ%s 661@%}&% roéé'ert heno 1H NMR 3

ria

B o 5 A5 (R P S Lo e G ) 347364

(B amip 13675152, (4B gl e T 27 A 4 adde o= &HHKWIM&aIecimmay (+ve ion) 384
10 (mpﬁgt ral data that were consistent wth structure.

(-~,N O Exanple Ar Mass Spectrum No (ES+) E171

0 + 410 E1 + 424 E173 0\ + 419 Me

EZ@%_HMT’HR'ZKEW" |=11$/H)] LM

Ekahrtesr 0yl 724wérg-préparydfromyi-tydiabuBA- (pippiigies-4ciansorgh ¢ 8 4]-

d; &%Eé’rl\é (dﬂ-)-) 4ha HPZ5RE5Rte W&Bﬂ%&/ﬂfét%s(ﬁg@ngwgthe Dokkdure

15 describedin Example 150. Products displayed 'H NMR and mass spectral data that
were consistent with structure.

Ard
N
0
N/
(o]

Example Ar Mass Spectrum
No (ES")
E171 v‘}\@ [MH]* 410
E172 E‘}_Q [MH]* 424
E173 q F>\: [MH]* 419

Me

20 Example 174
1-Isopropyl-4-[1-(5-cyanopyridin-2-yl)-piperidine-4-carbonyl]-[1,4]-diazepane

hydrochloride (E174)
O~
|
Sy —
0

The title compound (E174) was prepared from 1-[1-(5-cyanopyridin-2-yl)-piperidine-4-
25  carbonyl]-[1,4]-diazepane hydrochloride (D14), acetone and sodium
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The title conpound (E174) was prepared from
1-[1-(5-cyanopyridin-2-yl)-piperidine-4- 25
w@200b00mslg - [ 1, 4] - di azepane hydrochl ori de ( D14)PCHER10041@04245
and sodi um -69 WD 2004/ 101546 PCT/ EP2004/ 004245
tri acet oxyborohydride follow ng the procedure
descri bed for Exanple 37 and displayed 1H NWVR and
trractoxyperhydiidedfatiewing the meeedure desasibed forxample 37 and displayed
'$f MRt dHdemaddsRIce s 05 aiere( coviSistePNvitd 3Budtdidr MS Slectrospray
(Q;@m:) @%6 MEH _78 (E175-178) Exanples 175-178 were
prepar e ro
1-i sopropyl -4-(pi peridine-4-carbonyl)-[1,4]- diazepane
ExXaBypleands{1iie (BEp7hH-078)i at e 2- chl or opyri di ne
et s e A e
ERePR(OB)yad NESREI WY B IR P PY RN ST EEdiate Tolpwing the
APceriyrepdescahed i Eamue $5&GpBedpeimdisriayedS) NMR 28d gFass spectral
datdtonsBdént withibe bleadius, [ MH] + 380 E177 Me2N / ) [MH +
402 O E178 OAf Wt 42 / )\ O Exanple 179
1- Cycl obut yl - 4-] 1-|( 6-cya pyridin-3-yl)-piperidi ne-4-
carbonyl - 1, 4] i @ban):: hydr ochl ori de (E179) NC N
rN N 15 0 Exanpl eol179 was prepared from
1- cyc [+ 4- (ppert di gesd-Gar [}-[1, 4] -di azepane
(DlC)E%ﬂﬁ%- br om%{-rz- cy ang%ﬂé' fﬁgﬁ}s/i ng the nethod
desqri-bed for Exanple 150 1HS NMVR
8[ Me@4784] : 1.&%}3@ (6H, MIH]'2329-2.86 (6H, n),
2.92-3.18 (5H, mn, 3.49-3.87 20 (6H, m, 4.03-4.18
(3H, 7744 (i H- dd J= Hz 7.68 (1 H d,
J=8. 8‘11[3)27’5 8. 37 L1 /H\ d J@@%ZI—%O MS| el ect r ospray
(+ve ion) 368 ( / Exanpl e 180 1-1sopropyl-4-[I
- (6-/cyano- py[ridi n-3-yl)-pi peridi ne-4-¢carbonyl]-[1,4]-d

i az§ 25 Ty dr [ofide 18 - 70| WD 2004/ 101546
PCT/ 030047 Coasms. o | IMHT 402

E178 Q [MH]* 428

N
abs

Example 179
1-Cyclobutyl-4-[1-(6-cyano-pyridin-3-yl)-piperidine-4-carbonyl]-[1,4]-diazepane
hydrochloride (E179)

N
NCQNQ\\(N\//N/D

Example 179 was prepared from 1-cyclobutyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane
(D10) and 5-bromo-2-cyanopyridine using the method described for Example 150. 'H
NMR 6[MeOH-d4]:1.78-1.90 (6H, m), 2.29-2.36 (6H, m), 2.92-3.18 (5H, m), 3.49-3.87
(6H, m), 4.03-4.18 (3H, m), 7.44 (1H, dd, J=8.8Hz), 7.68 (1H, d, J=8.8Hz), 8.37 (1H, d,
J=3.2Hz). MS electrospray (+ve ion) 368 (MH+).

Example 180
1-Isopropyl-4-[1-(6-cyano-pyridin-3-yl)-piperidine-4-carbonyl]-[1,4]-diazepane
hydrochloride (E180)
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NCNI ~NN~ NN OThe title conpound (E180) was
prepared from 1-i sopropyl -4-(pi peri di ne-4-carbonyl) -

W niedie@zepane (D8) and 5- bronp- 2- cyanopyri dPCIEEP1004/004245

the presence of sodiumtert- butoxide, follow ng the

procedure descri bed for Exanpl e 154. 1H NMWR

S[ MeOHd4]: 5 1.28- 41(3H m,1.74-2.29 (7H, :

3.00-3.37 (4H, m), K 85 (GH(—n‘)\, .05-4.10 (3H,
'§1 ;d, J=9.2Hz),

m, 7.45 (1 H, d, J=9. ZDZ%
8.39 (1 H,dd, J=2.8Hz). M5 ‘e pray (+ve ion) 356
(MH). Exanples 181 and 182 (El -E182) 10 Exanpl es

3 d 182

o s prd = epr N 1%1&’2{1”'8'1”8'4'%359%“"
[{ Bbsilaamﬁr@ (B8) aP®5 @rq»re@ﬁ;nya@qnynaanﬁema pegsence of sodium fert-

beitdxidten fllowirightiié prycetdierdescritssaefor Exemhple 1840 "HiNMR aN\MDH dd4]:
1"bé\“§/'31§§|‘1 M}iwmszf@@ 7f|-P' )d8bha3 47@H, WB! £46.905 @ 05-4.10

I e b
edirogpiay pyNe- ian] ISG (Mhiet hyl - qui nol i n- 4-yl ) - pi peri di ne- 4
-carbonyl]-[1, 4] -di azepane hydrochl oride (E183) Me N
d d

%xawuﬁe( :fg angght(lrEan@?mgyn (El?i? was prepared as

418@d4’?f8rW‘FF)aerl or ¥aPRisad frame i -isapiopyl-4-
(nlpeM|n¢-é-Cerbmww1 /Ahdinredana éDS)JardeRwlél[métM})yndme and 4-
cialo?&ané‘tﬁyl(:gl"HmB}esp%c%)z aRe d(sgidalem H Wﬂ%‘ng-rg’gsgsgs]p?itral data

tﬁ?t""rﬁ%g’g% 708(1 Hs), 7.67 (1 H m,
25785794(2H ,814816(1Hd J=8Hz). M5
el ect r ospfay ve 95 (M#). Exanple 184 -71 WD
2004/ 101546 &% 04245

(S)-1-1sopropyl (2 met hyl - qui nol i n-6-yl) - pi peri di
ne-4- car hnnvl1- 2

Example No Mass Spectrum

(ES")

E181 Me—@ [MH]" 345

E182 N),\:\>7 [MH]" 345

Example 183
1-Isopropyl-4-[1-(2-methyl-quinolin-4-yl)-piperidine-4-carbonyl}-[1,4]-diazepane

hydrochloride (E183)
N ¢ ,<
NS
0

The title compound (E183) was prepared as for Example 180 from 1-isopropyl-4-
(piperidine-4-carbonyl)-[1,4]-diazepane (D8) and 4-chloro-2-methyl-quinoline.

"H NMR 8[MeOH-d4]: 1.38-1.42 (6H, m), 2.01-2.05 (5H, m), 2.28-2.32 (1H, m), 3.15-3.23

(2H, m), 3.5-3.8 (8H, m), 3.9-3.95 (1H, m), 4.05-4.29 (3H, m), 7.08 (1H,s), 7.67 (1H, m),
7.85-7.94 (2H, m), 8.14-8.16 (1H, d, J=8Hz). MS electrospray (+ve ion) 395 (MH+).

Example 184
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met hyl pi perazi ne hydrochloride (E184) Me N b ~INl NC-

O The title conpound (EIl 84) was prepared in a simlar
worzwnao1ss® that described in Exanple 5 89 usiPQI/EP2004/004245

6- br ono- 2- net hyl qui nol i ne and

(S)-1-isopropyl-4-(piperidine-4-carbonyl)-2-net hyl

pi perazine (free base conpound from D29). After

(Sp1-sappop-4efd {2 ndthyl-quindlinedqy)) eigdidihe 4-daylsbryd]2-or | de

niéh{ipieadind hifrocRidridki @dsy)si ng a Waters mass directed
aut o eparatlve HPLC eluting with 0.1 %formc acid

in water andOlOef(m aC|d|na t0|tr|Ie
(gradient 0 100% . =' f the p roprlate
fracti ons gave the deS| ad pNod ct a formate salt

10 whi ch was dissolved in M , treated with

ethereal HCI 1 M (2m) and then evaporat ed to dryness
Tihe titke cemparndi(F184 WesmirRarRdl ip BiBnijar sranger foghat dgegribgdyin Example
89lU§1n %B)rombfzcméw@umahr(eﬂha)(sﬁ%sobwym (PibReB-carbonyl)-2-methyl

d(ﬂé b o% d ? &z%r? %E‘ e rb%d §17E e 89 the
hWroc@oﬁ@e@%gva@éthwun @dg}gmg a te(slm qiﬁecte&l aéﬂqlp@ refive HPLC
ehiting jth B.168fofrhictdcidsh water @gd 0. 18’@fo(rm|c}a,01ddn agetgniBildz(pradient O-
1@0‘%l Ev&bbrafion ofdhe 8pftotiate f&ctioAs fhvethe d&sieiftdducBXdiate salt
5?1 Was dlssofvegr lq wePE (E@I)htg%%eq wnih Eth%freglxlg(.(‘al 1M g%n_ﬂ 9@/ tye

ewwqratsii d eaneRssdo alve HisiepPmpouichE/89) arca iy ellom . s
e(dEﬁBsﬁ)raMeB%\(Ml—N) RH NIER B [MDB@4D: 1. 28 €29 (3H, en); bADSYBIH, m),1.9-

dsi@h m\}\’aﬁg HBEEQ@@ 3‘2 ,m), 3.45-3.57 (3H, m), 40408 H m) 4.35-4.45

4- fg e le aJd % Js 881
(1@I§Sm§ﬁﬁ§f prgb%e:ﬁr%e} on éx%gégﬁﬁ(llé E% %ﬁ 6 (‘B'aé]

[DI\/ISOd6/D20] 1.27-1.29 (6H, d, J=8Hz),1.5-1.78 (4H,
% 1§35(3Hs)285315(6H br, ,335370

T i udl by o i o

piperazing hgdtochlotioledB185)1. 00 (1 H, br, s). LCVB

el ectrospray (+ve)—898 (ivFk). rrpl e/s_1\8 89 (E
86-El 89) Exanple 368 ' ep re from
5-(4- brormphenyme) yt’- oxa Ie and

1-isopropyl - i peri di ne-4-carbon I) plpera2|ne g D1
T@ﬁ@thcwmtmmﬁE 8) puas preperecfiare 5-(4-bramanbenyl)-3-pigie-a2
O&édl@.&)l@@ﬁﬁ) émpfbpw@m@njmeasmmdnyg@tgerazfr@ (Dayiohgwing the

ared % % ;{ G‘E 1158135 ¢%6H-.80 )85 1.5-1.78
<§H iﬁfrebam@ sée%°§§ 15018 Tty it A5 ST b P 8,924 (2H. br, ),
4eHieft. 31 (244, br, oMo pR&1TY10) (26, tiek +h§.BHZ)L 7 B64-85((RH, dzdr S8KIZ)10.89-
13100 (H (K S conEhaBstaspry TRid) 8bs ivid!)4- oxadi azol e (D41)

35 respectively, foI | owm ng the procedure of Exanple

118. Products dis g/ed H NVR and
Examples 186-189 (E186-E189)

Examples 186 and 187 were prepared from 5-(4-bromophenyl)-2-methyl-oxazole (D38)
and 1-isopropyl-4-(piperidine-4-carbonyl)-piperazine (D1) and 1-cyclobutyl-4-(piperidine-
4-carbonyl)-piperazine (free base compound from D7) respectively, following the method
of Example 117. Examples 188 and 189 were prepared from 1-cyclobutyl-4-(piperidine-
4-carbonyl)-piperazine (free base compound from D7) and 3-(4-bromophenyl)-5-methyl-
1,2,4-oxadiazole (D40) and 5-(4-bromophenyl)-3-methyl-1,2,4-oxadiazole (D41)
respectively, following the procedure of Example 118. Products displayed 'H NMR and
mass spectral data that were consistent with structure.
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mass spectral data that were consistent with

structure. -72 WD 2004/101546 PCT/ EP2004/004245 ArmO
wexapds4Ar R Mass Spectrum No (ES-) EL186 \ PCI/EP2084/004245

[MH + 397 M OE187 1\ / \ --0 [MH+ 409 M O r E188

10

15

20

Me)-- [MH + 410 N E189 MeN/ -O [ M+ 410 Exanple
190
1- Cycl obut yl - -t r/i’ﬂ\,qqi onet hyl - pyri dazin-3-yl)-p

i peridi ne-4- carb

- No_p/ perazi ne hydrochl oride

(E190) F3C N ‘\ IN N O The title conpound (E190)
1’\3@}2%1 ;Iu IAfI/\QJfB; per i di nB- 4-NRFHIWE/UM | per azi ne

(1 reeNdJasg conpound fiom D7) and(ES")

é)ggﬁggo- b, tw?%@?%t hﬁgln;jpyrf@flbrt?g ?etJ}aﬁgdron.,
?3&*%22;?35” LG ol oot t obor v SoB ( witey -
L BTD st D 2 on AR W] %5 s 5 2e
3l 56%% (2hoh 3. 6754, 7D ([SMTL AP 7 08 {1k
d, =1 I‘IZ) and 8. 00 (1T H o, 3 =10Hz). 15 Exanple
é??alm%%yl 4-[1-(2-trifluoronethyl pyrimdin-5-yl)-pip

ﬁcydlbbatw-thar(mﬂﬂhbrdmétnquayrmzurhs@l)qﬁbéﬁaandm E&rbhyI)-
683%9$43r%hIWde@1§we title conpound (E191) was

are
1 |sopropyl 4- (plper|d|nﬁ 4 car bonyl) - plpera2|ne

O\Wh

The title compound (E190) was prepared from 1-cyclobutyl-4-(piperidine-4-carbonyl)-
piperazine (free base compound from D7) and 3-chloro-6-trifluoromethyl-pyridazine (A.J.
Goodman, S.P. Stanforth and B. Tarbit, Tetrahedron, 1999, 55(52), 15067-15070) using the
method described in Example 88. LCMS electrospray (+ve) 398 (MH"). *"H NMR & [MeOH-d4];
1.86-2.02 (6H, m), 2.33-2.37 (4H, m), 2.78-2.89 (1H, m), 2.91-3.12 (2H, m), 3.23.3.28 (1H, m),
3.44-3.54 (6H, m), 3.71-3.75 (1H, m), 4.30-4.42 (2H, m), 4.67-4.70 (2 x m, 1H), 7.95 (1H, d, J
= 10Hz) and 8.00 (1H, d, J = 10Hz).

Example 191
1-Isopropyl-4-[1-(2-trifluoromethylpyrimidin-5-yl)-piperidine-4-carbonyl]-piperazine
hydrochloride (E191)

The title compound (E191) was prepared from 1-isopropyl-4-(piperidine-4-carbonyl)-piperazine
(D1) and 5-bromo-2-trifluoromethylpyrimidine (D30) using the method described in Example
89. LCMS electrospray (+ve) 386 (MH"). '"H NMR & [DMSO-d6]: 1.27 (6H, d, J = 7Hz), 1.59-
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(D1) and 5-brono-2-trifluoronethyl pyrimdi ne (D30)

usi ng the nethod described in Exanple 89. LCMS
web@etosspray (+ve) 386 (MH). '"H NVR 8 [ DVSO- PIGI/EPD0RT04245

(6H, d, J = 7Hz), 1.59 -73 WD 2004/ 101546

PCT/ EP2004/ 004245 1.78 (4H, m, 2.77-3.05 (6H, m,

3.37-3.58 (4H, m, 4.00-4.05 (2H, 2 x m, 4.21-4.26

1842 ny), 2/7-3.05 BF, M)53.378.38 (481, r)d-00-8.BA2H2 B x 18), 481e.26 (1H, 2 x

@4&17-4.52 H,35) m) Exeries) 38240.94 (13- 194) 5

anpl es 192-194 were prepared from

1-cycl obutyl -4-(piperidine-4-carbonyl)-[1,4]-

%Pi%%ﬁ%?'%%@%gﬁ&%- (4- bronophenyl ) - 2- met hyl - oxazol e

DB&R)es 1B2(1W4wayerppspared flond1-cyaebuli-44 pPerdins-d-dasonyIB[1,4]-

i %n@@é}?a@?ﬁ%&-ﬁf&m 81?5){)@-31&%@3@&5@2{028)?3Q¥-?F8n€’5p%ﬁyl)-5-

e P i e e R RS 13 Sasadiazole (041)

reprectively. fllgwinotthrprogeguse e npleehts. \ifroAudls digeleyade H NIIR and

nAdiss spextealpbia thdat Wdrs sorfsistart mithnstrddtureES-) E192 Meno

[ MVH + 423 E193 Me° N[MH+ 424 ONN E194 Mer

[MH + 424 Mo / ) ExegnrRI es 195-197 (E195-197) Exanpl es

195 and 196 e prepar om
1- cycl obut yl - 43 Ny.H ne~4- carbonyl )-[ 1, 4] - 15
di azepane (D10) ang 2-chloro-5-trifluoronethyl pyrazi ne
(D31 and 3-chtorp-6- trifii gorometnytpyri dazi ne (A J.
Goodmﬁ‘,a"@?f?’. st aff or t h an&hjﬁﬁéﬁ?ﬁt{“,'ﬁret r ahedr on,
1999, 5N®2) .| 15067-15070) resPe®ii vely, using the
nmet h scri pedii | e 1 lle 197 was

oEh gde /@m@a.mo B Epanp

pre ared fromMe

1- cylcEtgsut yl - 4= rkg@m ne- 4pMHat bogpdl ) [ 1, 4] - di azepane
(D10)_and 5-bfro 2-i f1 yor onet hyl pyrijm di ne (D30)

usi ngetdae et hg—ge I bed i O Epanplle 89. Products
WA S SS | Spaet

di spl ayed 1H ss|spectral data that were
consistent wmth structure. Ar\ ON ~ anpl e Ar Mass

E%)ect rg&égg;)(mgl\slgw% 95 CF,-c~\N [WVH + 412 E196 CF3

Examples 195 and 196 were prepared from 1-cyclobutyl-4-(piperidine-4-carbonyl)-[1,4]-
diazepane (D10) and 2-chloro-5-trifluoromethylpyrazine (D31) and 3-chloro-6-
trifluoromethylpyridazine (A.J. Goodman, S.P. Stanforth and B.Tarbit, Tetrahedron,
1999, 55(52), 15067-15070) respectively, using the method described in Example 88.
Example 197 was prepared from 1-cyclobutyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane
(D10) and 5-bromo-2-trifluoromethylpyrimidine (D30) using the method described in
Example 89. Products displayed 'H NMR and mass spectral data that were consistent with
structure.

Example Ar Mass Spectrum (ES™)
No
N
E195 7\ MHI* 412
o) [MH]
E196 S—_— [MH]* 412
N
E197 ¢\ MHIt 412
CF—<N;>— [MH]
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E197 CF3~~ ~\ - [WH + 412 -74 WD 2004/ 101546
PCT/ EP2004/ 004245 Exanpl e 198

wazdogomsepyl - 4-[1- (2-trifluoronet hyl pyri m di n-BEHEP20p4/@04245
eri di ne-4-carbonyl]-[1, 4] -di azepane hydrochl ori de
(E198) F3QA /NN~ N NI 50 The title conpound (E198)
was prepared from
1-isopropyl -4- (piperidine-4-carbony|)- [1, 4] - di azepane
ExXdiplangg5- brono- 2-tri fl uor omet hyl pyri m di ne (D30)

“1%8@;??6&5 9. 11E EQPﬂu?%ﬁéhywﬁﬂmEﬁw S F%ggi'gr@’i?onyl] -[1,4]-diazepane

'Pﬂe 8).84-1.91 (4H, n), 2.19-2.29 (2H, m),
2 98 3 30 (4H n), 3 3 (6H 10 m 3 83-3.86 (1
H m, 4.02-4.21 (3H’5ya : :
Abbrevi ati ons DCM di c
di met hyl sul f oxi de 15 DMF N,
1- (3-di net hyl am nopr opyl ) - 3- ethy
hydrochl ori de EtQOAc ethyl acetat

T}]em’flg c8?§1¥)8g @%Zﬁg% é?e%égécﬁfr%rh@%ﬁropyM (BP I"Idln? =4 c}a(g%?ﬂyl)-
I éhﬁléz%nameé 8rand @wbr%thtﬁfmoaﬁ%ﬂetwmmlﬂmedgﬁeb@%mg the method
describe?Sn ExEMplet 3% hgitSodlacteospryl (+peitd G0odH riE, NMR § [MeOH-d4:

1i.353¢6w )91 .84l M%Hl Yl 2.86L2000) (BAL RYIS9@BBORAHERS, 3.55-3.73 (6H,

S agret P DL end B AR B sy

publlcatlon were specifically and individually
Abb¥eviatiedst 0 be i ncorporated by reference herein as
gdnugh fu'dléﬁlorgﬂeﬁw%h forth. Biological Data A nmenbrane

§ aratiof a] ning histam ne H3 receptors may be
EW §ared i '@BF ce with the follow ng procedures:
G- (i) GerNaNadlmefhymm‘ralnNGam ne H3 cell |ine DNA

EpEodi ng the- dlM@ﬂfylahilﬁdpﬁUpyﬂ)eS Ehy@amddflidéedydradniottie al -
EtdRR9) Molgy, Phaggpcol -

HOAT 1-hydroxy-7-azabenzotriazole
HOBt 1-hydroxybenzotriazole

h hour

min minutes

rt room temperature

TEA triethylamine

TFA trifluoroacetic acid

THF tetrahydrofuran

All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though fully
set forth.

Biological Data
A membrane preparation containing histamine H3 receptors may be prepared in
accordance with the following procedures:

(i) Generation of histamine H3 cell line
DNA encoding the human histamine H3 gene (Huvar, A. et al. (1999) Mol. Pharmacol.
55(6), 1101-1107) was cloned into a holding vector, pPCDNA3.1 TOPO (InVitrogen) and
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55(6), 1101-1107) was cloned into a holding vector,

PpCDNA3. 1 TOPO (I nVitrogen) and -75 WD 2004/101546
wWOEODAEPBOO04/ 004245 its cDNA was isol ated fronP@TIEB2004/004245

vector by restriction digestion of plasmd DNA with

the enzynmes BanH and Not-1 and ligated into the

i nduci bl e expressi on vector pGene (InVitrogen)

it$i GENA was eiotatted fremshiswednripmestrictoredigestoBwif psid DNA with the

ShE§ine s BamHY S dENbt- VERT Rydtét hfoatﬁéwuelb@(@(p?és%idm/e'cﬁ)r Gene

ﬁl\%trr&gléﬂsj gﬁggteb thh rﬂ‘?e 95]?18 Qﬁfyn%ds e') @gr%cs‘?mltcﬁ%dsyﬁ@ és system

wese i %?fgﬁﬂe @B’rﬁ%ﬁ'@h'ﬁ sMgighed off @'Gtﬂe ?9&9“05 08 an instyger aeswitched
cﬁn, |93I&'ﬁ S@4endel qf aindiak LDRK) wassperfoansd es destribed & 08 MAagdnt nbs:

5‘67'4'53|3f°§ﬁd bags eni. %gé’c@é bﬂﬁ@\ﬁé’s ﬁél%tfcﬁﬁwe‘ariﬁte competent

f% e %ce'ﬁ%osmﬁ«a bl e oo 2 (e Al comtaning

Zeppinds@niagtibintic which ploweine selgstiemof eellp cxrrensing thepabenie gene
vttich is prédemhon aGeﬁ@gndﬁ‘pSWItht 60 fI'c 0Dblahies BEnthifihg the re-ligated
dlfsnlnﬂ QRrE RiedfH | Y@r%dl %ntlﬁl{IA R t@‘usiregt%r{ ihigt rfm?n’ﬂmahan

SI S. ectl
RIS 8&&@@%{% 25 bBltuEas of e a0k, Bar R HUR Gn i BF PGRNeH3
piasmidand inglateébugitea N\ prebarativn ki (@iagen Midi-Gdep)sispgr a
rRivATiteRRY @lidéifek (Qiagéd)agen M di -Prep) as per

(fpr?(g\lij(ﬁgc%ll ;Farv%ugg'tr%‘?\%fegéﬁ v{ﬁtﬁggg C@H rgﬁlagﬁw(j)q 9nV|trogen
WAre SRELPA AL 8 eRIR Per 155 (lrskdn Swoiipiete Medium.croptaiing Hams F12
(QBCCFBBU lLiteskechnolGuiap) reemummdlpph?metntndtmtm 0%g vhadialyseliXoetal
tfo%@@@ﬁﬁﬁ;{ L~ %gJUfa%lﬂ_ee%hB% Ql%hﬁ/%% (B 1§WI‘1 BFI&%W‘S& hplasmid
3{5? e 'r?i%t? St using Lptagaipioe plbooiads e
ersiiNidaliaes f'ﬂ 'H’Qﬁ%’ﬁt &8 hortsopash ransieation gslisgere placed into
cbrrptét@ntedmrmﬁxp;dlenﬁemed:wﬁld 6500ud oIt hevcinmanuf act urers

1@W4dd%y% st éélé’b\lfbﬁ HB8RAMife ﬁgtohe Vlh‘é'ltl%ﬁ%)( Wa@ %ﬁ&&f ld tRQ gultpre

|'s
o 0BG Sof e B St o B 9ERiGy <18 st Rest Bicptin IS were
deiaehed freprthe flasieusinonathyleagbanine ieisa-ackliegcido EDT@; 1:5000;
lmutrbgerrg fo®ulhg BevcPalivizBHES with @h@@fa@ﬁuf@ﬂed)éamew 7.4 and

i jﬁl‘-:[ JS%rtEw%LMéd|m%gﬂfapﬂﬁlglln%uﬁ%stsé?t¥¥zfvge L?ﬂ @\ﬁ%@? Juithout
BY GHBPICTEHGRIATES SPlSS PRSS o Q8 vene fsyRiose).
Apptdxnmtels/ﬂhaltoe? loallsf werecbmaimade‘optfdcéptér explesdon by staining with a

ré%t%ﬁi%%@daﬁtibo 4l PsMBslatHEt fHRNN-BdrMir2® d & BinBf gﬁe hlstamlne H3

r&%ﬁ?tnheuqa%ﬁé#@ﬁ*%%wngg%eg, T e i
iPoprynd antipediowandetertpd by inbatienesf|the arllsdorBminitas on ice
wﬁtbra goat apti cabbiaptilesly| conjimatet witihAlkga We8 fluerescarieBbintarker

(raskmbpp@be@nFblmaﬂﬂﬁ@mnﬁéiﬁ%eegﬁth%%h.@gg ﬁ]e{:éﬂs%re

RGP ol o™ FHT SR HRSCIRESSIEOR i FnUsPton g FACS

ViesisioaBE Bowradtepeter fliltﬁﬂmldW am\utsowjic kel DbpositioreUniby Control cells
wers bidrainidaseddiells eatealih & sfriitar Gfantien blb(%ﬁlv@fi/ dt&ifed ¥ifsfvete sorted

aggﬂglreg%tll |rﬁ<§‘§@'v&ekgﬁgté§%g%ﬁamﬁ]%;¢&ﬁ@te %‘5 nggln?xa 8 Mmﬁ
ZFH‘P“E‘ hepd alefied %ﬁpﬁn@g?@rwamw'a i Teanter %FQ?S'O” via antibody
andl ligandgeinding studiesa Cd@ridriel 8idd, Ty RikkdBdkoc imentesne predaration.
then anal ysed on a FACS Vantage SE Fl ow Cyt onet er

tt ' iti Unit. Control
(e | Sonlbralle BRo bR lrol SRS  od'i n i milar
Aﬂﬁt‘ﬁﬁ’é ©of thequplorlarg caigd RutptdeC andwathgreseeled reagents. The cell
peliehifl resespehded mt 10 @furmed of Lpiffat A2 coatainirg 30nig Nl et e

Medi um cont ai ni ng 500g m - -6
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Zeoci nTM and al |l owed to expand before reanal ysis for
receptor expression via antibody and |igand binding

watapdilers46 One cl one, 3H3, was sel ected for nmenbCEHRER2004/004245

preparation. 40 (ii) Menbrane preparation from

cultured cells Al steps of the protocol are carried

out at 4C and with pre-cool ed reagents. The cell
hydraxgethylpipeeazingointethanesuifonigsicignElEPES) il 7e40) Aapplemented with

10 MIildupBatirb@iatyNelcyl-Tducarg A Sidio B 8884), 25.g/ml bacitracin (Sigma
: oﬁ%ﬁ%\%ﬁ% %él%mme tetrﬁracstlc ?% &EDm)f 1mM phenyldmethylsulfonyl
@/ %Ei?f% fkﬁ iqu),ﬂ eRIRIAALS aFaIn The Gelsiae thepBpnpgenised by
2(>a<1:@159¢0ﬂdd11|l§§i‘6 in @l’lldﬂVB glasgVating t&rgtea foR8&4)by @hgifudation at 5009
6220 inirgds) Thal Qﬁﬁérna%l%&hen 450 qgr* mnﬂﬁjtes The pellet is

pisBn 8T é%%gnvfg @3 B flPVed hy
f@mq9§n'§?tmlﬁ %WS mogg@psgw -19 sfrokes)s éé HiieliPeint the preparation

i$ alicuoled intormhyprastenddubesgpria stodedrat -f00CI owed by
centrlfugatl on at 500g for 20 m nutes. The

SR el BB R e P P03 o B sgsorcance
viilR tb%fQ”@Wlf\Qg’ﬂSﬁéYS 5 seconds fol | oned by
honmpgeni sation in a Dounce honogeni ser (10-15

(gtrol@ﬁ§ mife I-F3h$|ﬁdﬂ %anhe preparation | s aI [ quot ed
to ropy ene and stored at -
%lﬁﬂaﬁ WG %ﬁ?@m Whie paec:deacpatism 9et plats, is
aﬁd@ﬁ' ‘ogi cal activity in accordance with the follow ng

(@ssayioul dfltdstidoffpathd @r HEuf sl @Qerﬁ’p‘-‘@ﬁy a%oﬁmfhlﬁ%hme H3
PRI 5 o S

odophenpr opit (a known histam ne H3
(nt adopi '§1 #-[ai(4-ipdopherylroethoxy)proayij-OH-imifdaZoi (icdidpis:eean)
(A@efshanT @%MB?M.LI P Béwyrﬁlafsbé’{?ﬂdogctlvw Yo mn%&) ffked to 200pM
i?is%@ﬁﬁ%r e TR oS e éﬁ@ﬁi *ERIS)PH Tof. 0.5mM
ﬁﬂm&;@ﬁe@u’trﬁra@et«tw@(b{QTA» FogiveRPpiidingl adntentesfionoand
(c’z)OOpIBDuII beadaseayiblané hex picparad by suspendlng Scintillation Proximity Assay

(SPAPLBly ST gyg)mmgﬁamg&az Ul B o

m aceti c acil
n&r@ga%%ﬂ}/qrﬁ%'n %ﬂ@%ﬂ?‘? \g(tth mg ed?legy gegcribed above) and diluting
inbzesay Betieriagiverd finabvelpme of 86yl vehichpeandking 7 Sag mroteihanid @25mg
bEsDpEMiéIly— ARSae wadSré-Riked &&@é‘mtté’rﬁger’é@‘r\e FNBO%mutes on a roller.
The ﬁ‘@é E‘shi?er?ﬁa? @X@Hb’t@g gﬁd (h%n a‘?ly)\@/gd (%/ %tgnpti 8{] r%gfrhtga-@fa@éve for 3-4
QS B PG G950 dy s WaleeMiciohatg conniebanay minpedoTBlgHEtum
ceurftipnetbcal.dPatasvasfan@lysedwhsiod a dleperamater Toghtic e oatnn  and

0.25ng bead per well - mxture was pre-m xed at room
The plate is

enp ’ . 6Q. m_nut sonaroller
“@hakﬁél&%%‘rﬁ%ﬁ%f!ﬁﬁ%lﬂ’agﬂﬁ_ RBPLAF*Ded to stand at room
Forepastr@mposng 8ping 2gsaBdnis @ whitsr Wallediatear batiom@6i wellsplate, is

addd;-ac M crobeta counter on a 1 mnute nornmal | sed
at rit He'mof%%veémﬁ&ﬂ{d%P at | ﬁ'é!% ﬂlle{rfo%ﬁqh (E@P?(Sngma) as

ﬁ%?ﬁaf'@ fing, B S8 besian Sendontreter B ARaa Bifies (20mM N-
2—ér§/§ag>@gthyhprpeaam NeZ-ﬂﬁllah@QulfothaCldt(biﬁPcEtﬁ)gﬁloﬁaiM NalCat & OmM
Mg€l,, pH7.4 NaOH);
(b) 60ul bead/membrane/GDP mix prepared by suspending wheat germ agglutinin-
polyvinyltoluene (WGA-PVT) scintillation proximity assay (SPA) beads at 100mg/ml in
assay buffer followed by mixing with membrane (prepared in accordance with the
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35 added: (a) 101 of test conpound (or 10l of
guanosi ne 5' - triphosphate (GIP) (Signa) as

wmoov4apkses fi ¢ bi nding control) diluted to requP@EEP2004/004245
concentration in assay buffer (20mM N-
2- Hydr oxyet hyl pi perazi ne-N - 2-et hanesul foni c acid
(HEPES) + 100nM NaCd + 10nM MO 2, pH7.4 NaOH); 40
nidthodddgybaesd!iperhdtyaya par@Dil uting inpasspabetietty givespiimed volgme of 60pl
Wéo@ﬁhm lbﬁétéll’nélﬁb‘ 0 BRIgBEaEr AleH entixiuViy- rmlxed at 4°C for

ety ot e S
QQJBP@%%‘? édi'ﬁ)hPSﬁB%t@ (GRR¢ ESignahdituird inzesyyduftsukis addedse
TRETIAP 2D AU EHIER 45roommeinpaatirg Yo eqlibrateethtagoniseWitAreteptor/beads

b@'éh’e\klhg%nr'ta‘ah ARSRY f&kae@rb La‘?id@nb?‘f%fa final VOL;J”E\ABFT inI

xt uPélPh@ta ine #Og%g agta? & qogper%élnﬁ]ogﬁggyf) 8% roller
(éhd jA9st gtpﬂnoweﬁo[véa&] thiefriphesphate. pletiviamine selt (Amgrsham;
rediogeivity driceRtration 98EBeR ve 1MCi/thl Sy davilyCIB0Ci/immol) diluted

t&$lg;4ﬁ\T/Pm a@géey[, kd ,9@%@\3”%,{ gr) 1s added; 5 The pl ate

ure to e U|I|bra

era
T S L e e o GRSy St S L OB e folowed by
Cﬁm‘mlmwolﬁ GiriSowiedtelb at 400 toimo Thefplaté @ readlbetwamaﬁ'lanﬁ hours after

corrRdtibh bof 8éntdubé R in GONERIY MRtdbe SdunterdMla #Athdte horMiised

tﬁw 8@@@&(&0& yﬁaﬁa é] aanag}sga rus#{leg% %E%gﬁ}e}ea{tl?%ﬁwyqu%% /E]asal
aghivity %@iﬁmm'n@b@u ¢-intstamineiot gddegdoaeilnmmol ) di | ut ed

10 to 1.9nM in assay buffer to give 0.38nMfinal. The
Risgit€ i s then incubated on a shaker at room

PSR R e st F nECREo e 168 itk ok RS tested
inig estaminediaiungiionatatipyenist @esaf angbexhibited gk valnes & 7e6. More
peicLimely,the copdands @i it eE2,CBv, ESLE 1T razseEwrml ES8CE35-E46, E54,

sk ES@"EeCIOE'ﬂf BB R Bhe. é%%t égd)% @%)é’gg 28184-E105 E118,

CSRHEpEL L, LGS sHietlan e acal d ety fed O

exhibitecbpifo@iues “o8.5EXetrmbrepakrticuledy, thEgamEesndstFEAESB8-E38, E79,
F8BdE 353 d 98b-ver @(ﬁkﬁ&ﬁ?ﬂkb vb!ﬂue& bey.hiMésABaARuERY, the compounds
of E%%E&)Eﬁg5 ank; g%%?aﬂl iR nd exhi bited pKb Val ues

t he conpounds of El,
E2, E4, E8-El17, E25, ES30, E31 E33, E35-E46, E54, E56,
E59, E61-E70, E78-E79, E86-E88, E90-E91, E96- E97,
E102, E104-E105, E118, E129, E135-E139, E150-E151,
E154, E168-E170, E179-E180, E183, E185 and E198
exhi bited pKb values > 8.5. Yet nore particularly, the
conmpounds of E2, E36-E38, E79, E96, E135 and El
50- 151 exhi bited pKb values > 9.0. Mst particularly,
t he conpounds 25 of E96 and E135 exhi bited pKb val ues
> 9.5, -78 WD 2004/ 101546 PCT/ EP2004/ 004245 CLAI M5 1.
A conpound of fornula (1) or a pharmaceutically
acceptable salt thereof: q O
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Rt NNRZ (RA)m( )n 5P NR3 () wherein: Rl
represents aryl, heteroaryl, -aryl-X-C3.7 cycl oal kyl,

WO b@baoisag vl - X- C3-7 cycl oal kyl, -aryl- X-aryl , PCT/EP2004/004245

-aryl - X-heteroaryl, -aryl-X-heterocyclyl,

-heteroaryl - X-heteroaryl, -heteroaryl-X- 10 aryl or

- het eroaryl - X-heterocyclyl; wherein said aryl,

CeAM®aryl and heterocyclyl groups of RL may be

optionally substituted by one or nore (eg. 1, 2 or 3)
ubstjtuents i.ch be the nd

Bt or sy EPedrd i R B o R R il Feceb e et REor

hal ogen, hydroxy, cyano, nitro, oxo, haloCl _6 alkyl,

pol yhal oC1_6 al kyl, hal oCl1 pol yhal oC1- 6

al koxy, Cl-6 al kyl, Clrie_{§5 al Cl-6 al kylthio,
Cl-6 al koxyCl-6 al kyl, C3- | d -6 al koxy,
-COC1.6 alkyl, - COC 6 alll\«?- al ogen, -6

al kyl -cyano, Cl-6 al koxyéa "bonyl, Cl-6 al kyl sul fonyl,

Cl-6 alkylsulfinyl, C1_6 alkyl suI f oxy, Cl-6

al kyl sul fonyl d -6 al kyl, Cl1-6 al kyl sl f\&mam' doCl1-6

al kyl, Cl1-6 al kyl am doCl-6 al kyl, aryl, "aryl sul fonyl,
aryl sul fonyl oxy, aryl oxy, aryl su(ll)f onami do,

vakorbipar boxam do, aroyl, or a group NR15R16,

e T S 2 BRI AL A, e
X-8pt.egerhi- W@p@gb rengirX-Getegoqycidly I-hQiWOﬁWbéth%ﬁ?rO@M nlixeieroaryl-x-
drettee —heteeddrg-X-hagtoo clylepr esent s a bond, 0, CO SQ2,

m% teRANT a4 B & bé BRI Edbstituted
G e e sy g

witith azSselegtad roncihesgroyie Ico@ﬂl&tylg of Walegen, iygeaixy, a¥ane, nitro, oxo,
rcarm1qalwlpog/hgmgg s BkyIRBalBBY, Q%)@Pbd)l?ﬁlﬂd)d:% ék&(\%%ﬁ AIRM, Cis
n (0} ue
%"(oy&h SITRIS Csb Bflon s g, 3 I ST Gy 08 -
¢ HEe-gRibYIhalagRsi SQGg y -R¥ANSg Ene alkaxvsatboRy) Cog alkylsutfonyl, C..
alkyls‘dlfmylr @mmkyllsulgmylmy, Cp a@dsutfonyl@epalkyl @1 d atkylsulfonamidoCy.¢
é’ll%ﬂ’ r@?gﬁy@mdéc o all2yl arﬁoatglrsﬁafﬂgne)ﬂte{r%lﬁﬁﬂ%ﬁﬂg%ﬁ tah)foxy,
? PaRespics %ams BNl BE gomARa T TCORRAE T g coR"™
)1.NQR , WRErSQR " Feor -BERINRERA: wheggiy R’ @@ﬂ%nmdrependenﬂy
rsplkesémtthyﬂmd;eby)r Cis ﬁlkﬂror%gm}heﬁg@’m a Gétefoaytlictng;

%n%céb&ac?'&d %;ﬁ Fﬁ?y pol yhal oC1- 6
- NR15COR16,
daﬁk ePGH@ éﬁpres a&Y'kyl - cyano, cyano or

R?lrgar&aenkfe@@ alkyb Bk abenylpSs.s alknyl, Cxﬁ m;lcvalm,dmaymalkenyl or -C;.
2k9-0Q 3RAKEH1546 PCT/ EP2004/ 004245 -aryl - X-aryl ;

vg?e{l]*é(llw Séldr@ %y&%l‘ﬁ%l?ﬂro%%t df%%é}y bébﬁﬁ)ﬁéﬁﬂﬁgmﬂ}’edj‘oy c?ne 3r more
(eg. 1, 2 or 3) substituents which may be the same or different, and which are selected
from the group consisting of halogen, C44 alkyl or trifluoromethyl groups;

m and n independently represent 0, 1 or 2;

p and q independently represent 1 or 2;

or a pharmaceutically acceptable salt thereof.

2. A compound of formula (1) as defined in claim 1 wherein R' represents

-aryl optionally substituted by 1, 2 or 3 halogen, C, alkyl, polyhaloC,¢ alkyl, C1s
alkoxy, polyhaloC.¢ alkoxy, -COC alkyl, -C(R'*)=NOR", -NR'COR'®, -COC,.; alkyl-
halogen, -COC, alkyl-cyano, cyano or Cy.¢ alkoxycarbonyl groups;

-aryl-X-Cs_; cycloalkyl;
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-aryl - X-heteroaryl optionally substituted by a C1_6
al kyl or aryl group; -heterocyclyl optionally

wGeaipstiotsws ed by 1, 2 or 3 C1_6 al kyl or - COCl-PCHER2004/004245

groups; 5 heteroaryl optionally substituted by 1, 2 or

3 cyano, hal ogen, polyhal oCl1_6 al kyl, Cl1-6 alkyl,

Cl-6 al koxy, Cl1_6 al koxycarbonyl or -CC]\IR15R16 gr oups;
“het ePBAPSAYIX- aryl optional |y substituted by 1, 2 or 3
cyan oaqﬂ-x%téroaydw optidriztin glibstigitediPg 1, 2 or 3 halogen or oxo groups;

- het ag 5t Lg;!dbgnfakd a C,.6 alkyl.or aryl

- het GNP B SRR (|

as dg ?%E%VP% ?8!‘?#8’25 e BB e o ety grous
naphthejéroanyl optigaalbrsubstitutesirtay 1,2 @lﬂm«ano Lhataheny pdlyh&o0Or.s alkyl,
G.clatyQ gE R alkoky, C, Itk carberyy bl OOURE e ﬂb'u s;C1_6

al kOXé teﬁ% %é&&%t%@lyc%gtute%%ﬁ %s/)?po ﬁgpé@glhylsulfonyl

1- 6 al kyl -cyano, cyano or Cl-6 al koxycar bonyl
groupbewREMﬂﬂyhméﬁkvgw]omropyl or
- phenibtefdanaych@Bikr)i: - phenyl - thi azol yl,
- phenyl - oxadi azol yl,” - phenyl - pyrrol yl,
phenyl - oxazol yl or - phen I-|soxaxolyl optionally

3subs EQPRANE P! 33@1‘1360)@%%1"”@@ ineglgim wbenein Bf repgesents
pyr i ehknylpyaphithytipt der@delﬂyhallyFSME)stﬁaéd |1 2 or 3 halogen, Ci¢

MY, rp@lyhal}ébmélﬁﬁgé néll(ég&yiol al 162%53% ano o 2l -crgR“) =NOR'®, -
1

§
'\Eg ‘;ﬁal o@lloé f‘a"r‘ﬁ °@T”6’ LGy 2Ikyegyago; %)f%@@ﬂv C1@fﬂ<exycarbonyl
gguRsSkycar bonyl or . CONRL5R16 groups. 4. A conpound of
f or mubReriyl DCBSyleﬁfrd)Wdr Lishedly IBCOI cycbegei n RL

fepr eéﬁ{ﬁ thidzdl R g <¥r}yl ggédé;%ﬁh ?ﬁhé%}l) i ﬂtoeﬂ n\}l é@él_ybor_
PR 1'305?“@@&% aa%st"fut%ém 1ealkyy/en Bpraspyn; or
- phe pytidyhxavdimédyb | pytaziny!, -pyticariryi, mpuamhwl lsmnﬁmdhﬂWdr)benzothlazolyl
Bty bwﬁmt&ybw A o3 a)dne! héab en"‘rp}S ggllbgufjalkng Oalkyl, Cyg
a(%él{%oﬂe’r?{/ %&%%%L?ﬁw‘éﬂﬁ Fﬁyt%’? by 1, % or 3
hal ogen, ponhanCl 6 al kyl, Cl1-6 al kyl or cyano
4gr oupsconfouAd obfopraulad|) ek detinentinaleirh)3 WiserdRR Megrdstnts
cl ai én%ﬁﬁo@fal"y &bdlﬁ@é@ﬁ)ﬁmfor Soﬁﬁggé&)%gfyhglg&? Xlk¥l

1tau
Fl{ 1(? y g Cyﬁs p or quinolinyl optionally
subsrPfﬂQﬂy EGOnsycioprrnyhy | or CF3 group. 6. A conpound of

for mﬂl*@nf(lldxaaﬁzﬂﬁlf dr%ﬁehﬂoﬁéﬁil%étldﬁéﬁ%§Ut5§t|@ked by a C1 8 falkyl or
Og s - 6- CF3- pyri di n- 3-yl corrpoun
defined in_any one of clains to 6

vvher BYr ij§< pz/prg Ve BUREEY pw&?amyborcﬂwr@dmyl DQUOWBV substituted by 1, 2

02@0@9&@1%%8’1@% EBRYOG, 8K 45 canoAgroaggpound of formul a
(I') as defined in claim7, wherein X represents a bond

5_or

A compound of formula (1) as defined in claim 4 wherein R" represents
phenyl optionally substituted at the 4-position by a ~-COMe, -COEt or cyano
group; or

pyridyl or quinolinyl optionally substituted by a methyl or CF, group.

6. A compound of formula (1) as defined in claim 5 wherein R" represents
- 6-CF3-pyridin-3-yl.

7. A compound of formula (1) as defined in any one of claims 1 to 6 wherein X
represents a bond, O or CO.
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Co. 5 9. A conpound of formula (1) as defined in any
one of clains 1 to 8 wherein m represents 0. 10. A
w@oovpoorsds of fornula (1) as defined in any onePOf/EP2004/004245

claims 1 to 9 wherein n represents 0, 1 or 2. 10 11.
A conpound of fornula (1) as defined in claim210
wherein n represents 0 or 1. 12. A conpound of
formula (1) as defined in claim10 or claim 11l wherein
g2 rRpsmpSiHdSof IGHTYA (1) debdekided fh QQIRPRUEreh X @p?@é‘eﬁts a bond or
(ﬁ ) as defined in claim11l wherein n represents O.

. A compound of fornula (I) as defined in any one of
claims 1 to 13 wherein q represents 1. 20 15. A
& onp AAloampduridaf fierhrauly (1) asadefined imad, ore afroleimed tof8 wherein m
rEbrakdms b to 14 wherein R3 represents C3_8 al kyl or

6 cycloal kyl. 16. A conpound of formula (I) as

defined in claimi15 wherein R3 represents
i0s opriopympoungiath fRriulant) agdafipdinyany ane, ofmlatr@ﬁﬁdg Qcvhgirein n
répresenta O( 1 pras defined in claim 16 wherein R3
represents isopropyl or cyclobutyl. 30 18. A conpound
f for rrul a

epr A6 ‘S’\s"ég‘?w% O gerRe ﬁla St @@e%}rﬁ{ﬁp&emwom-

as defi ned inclaiml \Nhl chis a conpound of E1-E198

100 a AbehpaeRr Feralulay (| pschiiiha®irecisid 10 bh@siarf1 whdre#OR?
r@pr%gémg%%ﬁf formula (1) as defined in claim1 which

1 | sopropyl -4-[ 1- (5-cyano-pyridin-2-yl)-piperidine-4-c

(£ bth@mmmﬂmﬁdrmﬂla (1) as defined in claim 11 wherein n represents 0.
1-I'sopropyl -4-[1-(5- nethoxycarbonyl 4- trifluoronethylp
r|d| eri peraz

| iRy A s e BT msne R 13 raiherein

re@ﬁ?%ﬁﬁﬁl] plpera2|ne

1- Cycl obut yl - 4-[ 1- (4- cyanophenyl ) - pi peri di ne- 4- car bony

|5] Cg'ﬁp&frﬁ&d GE of rm;la ) asndgflne? in anlyopr}(?eorﬁ ﬂ%lm% I1 F’g% r171 (\j/vihﬁree_in R®
ropre ?'H%E};‘?F }5'0;5

YeedkYlg1 \Wo 2004/ 101546
PCT/ EP2004/ 004245

16: Oyl @tbﬂ;ﬁddnd‘bf fokmUtr @yRnifided indiidilniB WhdremyRI reprdeehisd
azi ne;
Iéo‘b&% q%{bka [ - &yf%lbp cyano 3-trifluoronethyl phenyl) - pi

peri di ne- 4- car bonyl ] - pi per azi ne;
11- Cy & arivopapind 47 farm@is- ()yemrtefined int digitmets- whsrein- R nepreiseits ésopropyl

or éydigds@anyl ] - pi per azi ne;

1C,ycl utyl - 4[1(5 cyanopyridinZyI) pi peri di ne-4-c
arbonyl ] - pi perazin .

18. Oy é GG Af [qmeht randeua%tmerﬂmm Hywherein R° represents
isopBopyl. ) - pi peri di ne-4-carbonyl | - pi per azi ne;

19. A compound of formula (1) as defined in claim 1 which is a compound of E1-E198
or a pharmaceutically acceptable salt thereof.

20. A compound of formula () as defined in claim 1 which is
1-Isopropyl-4-[1-(5-cyano-pyridin-2-yl)-piperidine-4-carbonyl]-piperazine;
1-Isopropyl-4-[1-(5-methoxycarbonyl-4-trifluocromethylpyridin-2-yl)-piperidine-4-carbonyl]-
piperazine;

1-Isopropyl-4-[1-(4-ethoxycarbonylphenyl)-piperidine-4-carbonyl]-piperazine;
1-Cyclobutyl-4-[1-(4-cyanophenyl)-piperidine-4-carbonyl]-piperazine;
1-Cyclobutyl-4-[1-(4-cyano-3-fluorophenyl)-piperidine-4-carbonyl]-piperazine;
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1- Cycl obutyl -4-[1-(5-trifluoronethyl pyridin-2-yl)-pipe
ri di ne-4-carbonyl] - pi perazi ne;

waz20yabshbat yl - 4-[ 1- (3-chl oro-5-tri fl uor onet hyl pyT/EPion4/@4245

-yl) - pi peridi ne-4-carbonyl]- piperazine;

1-Isopropyl -4-{1-[5-(4-net hyl sul fonyl phenyl ) -pyrimdin
-2-yl]-piperidine-4-carbonyl}- 10 piperazine;

Ty sloputyipi|1-A-dyanp-2;8-dibugrbpihényt)-pizeridimeyd-rarpbeyiypiberpizipe;

1{-t blB@utﬂl 42 Xéh&% 3th%ré\%bfﬂ?lﬁhenyl plperldme 4- carbonyl‘l’ gllperazme;
ﬁ V lo Lilq ezp Cé(a[)o ngphtﬁgl ﬁ) plpgrl ind24! caltblonlle -piperazine;

1 @Wle@)tylfl kly(@rczy@u@wﬂdm% 1h-pipetginadpeasbyny)l-ningsazineli ne- 4
t- Cﬁdilblﬁmyllél] H2(6&riflubromeihylpptidie2aa)-siperidiiie-4-carbonyl]-piperazine;

k@lf}ﬁﬁ@t% 1- (4;‘; £ lﬂuc{rémgt‘ﬁ?fﬂ%dw r2I ﬂ)' ﬂpgrldYrQ 4-%'&1%%Hlljjbi?>8ra%m%;
t

15 G- qhlorp HEURTOmRNPY I B 2oa)r Piaeidinerd caronmy
qIPGEra;M@ di azepane;
Lise¥h [1}4!5 <]4 =rhdth{BulSHPABNYIJ-Sritnidinyd-)iF-BibBdin &l RRrisbng1}-

F%g%} f di azepane;
sopr

(4-cyano 5-di f | uor ophenyl ) - pi peridi
h@ogroegrzgénw(pc[rghtho-galg)ggﬂérﬁgenyl] -piperidine-4- carbonylfplperazme;
1Cyclopmbyd i1 44{cyarfictplosgrat)epifericineot-ombemy}-pipgriapiae; di ne- 4
G&M@Pﬂb‘yhoﬁ&yﬂ-[ﬂ {434 BR8N eny f)-%Q)endlne -4- carPonyI ]-2.6-

(4- cyano- 3-fl uor o- phenyl ) -"pi peri di ne-

m%@‘?’@’@ﬁ 1 4] - di azepane,
TtlspReyHY! gﬂr(ﬁzpypnopwcwan@ mpeidiner4-gaienyheingiagingt per i d
- Ggeelébmﬁmb[oF(ylc}yahdp%hylﬂp@éﬂ@iﬁélﬂrcarbonyl] [1,4]-diazepane;
11095{&@&;9&311 (§ Jy; nemaﬁg épte WAL Q- RS 13- MGLd fihae-
n

11'3Pef8§3¥' jﬁbr@ﬂﬁ& € %.ﬂ?rsp =Y ReTging st PG i dipzgpans;
Tplspprgpylet-U (émysOWI-qNC[erhﬁnyl)-@lmzlélpaﬁwarﬁcﬁwyl] [1,4]-diazepane;
1lisbprep cxpMLﬁ4 Eaﬂo(adfmbrd bhergnPiEridite-PbaBYhyIFRidpardzEpaife;
1 I%Pél%g 04!1 -t rio Zpd&ﬁlgoﬁrg%ﬂgr% %I Frldlnel4 5boayl&)é ]Odlﬁzeepane;
xlserepy I(_4[cy Y- Cﬂuagqg l) -piperidine-4-car onyl] [1,4]- dlazepane
11stﬁropylebyF(44;ypae-earlmm«)mhﬂhgolmmlnglmolp)sﬂplnpamadbamyl]41 aar
(}p&@ Ja,],e[l 4] d| azepane; _ o
1 Ebégﬁ g ﬁ&oﬁma%gﬂ %ﬁﬁl@%fﬁ%tn XYL UPS LS e,
1llSPer@B¥|zﬂp zp-yﬁflo -Paphihalpird rdniperisinepfrearponyipl lrtrdiagepane;
1Aisopropyinly[1}(3[41didhletphaapasigeridirdd4-carbonyl]-[1,4]-diazepane;
1#3!)51‘6?\}!919[”' 214rﬂ“or<§rﬁetﬂ€§;’b‘ﬂé%ﬂﬁ§5¥ idin®l RS S NPT A A3 e:

IspgBich g)r<4iffd%rqreétﬁwsmwpwnegﬁlf@;boawbgwlowpane:
1clgp;pf@px)+4]-[1f(4 phEendxyppemdripdridine-4-carbonyl]-[1,4]-diazepane;
1Lisofropyy- [*14(6[rﬂetﬁéxy@yﬁkﬂﬁ-32yl)3p féridines@aARRAYI-) 1 qtdi&relpahm
Iio‘brgpgf Qgﬂﬁ-@éf t ﬁlu@?oﬁrﬂggﬁ C%|P%r|dln%4 sl %on er I(H?zhegaﬂe;
1- I@gprsgﬂyﬁ []1 10y 'd’lhﬁ)f @I) plperldlne -4- carbony [1,4]-diazepane;
11@}@3}@1Lmtl)-&t[9v+(4~¢y@d&?@hbymmenﬂ)-plbbndlwhmapb@rwm[pé]mldzepene;
s R@MALh -(b-tyddo- Q-'cﬁlémaﬁyl) §|ﬁerld|ne -4- carbonyl] -[1,4]- dlazepane;

1%&%&%%[” E% %rjlb é-l g%%ag?ﬂﬁ) plperldlneIo 1‘ ca%o%ylf)hpﬁ dllazepane

11C Qmuaﬂ:ﬂt[%w( -fyqna- @Aﬂf@ymﬁ@ﬁt@dmﬁﬁwﬂ@ﬁwn}e easeenliid]-4
diazaprenyl | - [1 4] di azepane;

11C®’&Jlu§£’-l4 or’}'o $4: her %lf? EH&HQ%WA@FWXj diafpane;
4 'a%%’ef 1?135% 3@* Ehm dPez'dg‘e E?rEB'?%Q?‘?‘;‘MP'WBQP?d

Srd= |a0m’gp){},-d-r{)'}1-(? _cyqnap]yrl@{lnéizyébaln@rldm%e carbonyl]-2-methyl piperazine;

(SN -13agrepadpyb-cfaddpyridin-2-yl)- plperldme -4-carbonyl]-2-methyl piperazine;
- (4- cyanophenyl ) - pi peri di ne- 4- car bonyl ] - 2- et hyl pi per a

zi ne; -82-

(S)-1-1sopropyl -4-[1-(6-cyanopyridi n-3-yl)-piperidine-

4- car bonyl ] - 2-net hyl pi perazi ne;

(S)-1-1sopropyl -4-[1-(5-cyanopyridin-2-yl)-piperidine-

4- car bonyl ] 2- rret hyl pi perazine; -82 WO 2004/ 101546
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(S)-1-1sopropyl -4-[1-(5-trifluoronethyl-pyrazin-2-yl)-
pi peri di ne-4-carbonyl ]-2-nethyl piperazine;

W@ B)o4101580pr opyl -4-[1- (6-trifl uoromnet hyl - pyri de@i/RPR03004245
) - pi peridi ne-4-carbonyl]-2-nmethyl piperazine; 5
1-1sopropyl -4-{1-[4-(5-phenyl -1, 3, 4- oxadi azol - 2-yl ) phe
nyl ] - pi peri di ne-4-carbonyl} piperazine;

(S) 1 sl sqpropyH4-[4-(BArflugpromethyirpyfazin-2-yhipieridiere edrboayhamythyl

L.azi ne
(%I)- -Iﬁchorgrpyé ér[B éﬁg}rj‘fiu gqrbétbglquflﬁégzﬁrr?g% pD ;y r ne-4 ca%o%yli)b -methyl
piparagpe;opyl - 4- [ 1- (5-tri fl uoromet hyl - pyrazi n-2-yl ) - pi pe

T-Isdplfd)@ym ?H[@@%Hehylm par@@tiagsl-2L)phenyl]-piperidine-4-carbonyl}
ésobutyl -[1- (4 cyanophenyl) - pi peri di ne- 4-car bo

GYSPE V'oﬁpbl (Zq&”'loi“ EeRReTiiNCsH T RRIPYLAREIBRAY | ) - pi perid
i- chlqblﬂﬂfébbr(ﬂ-t}lﬂLmrpme&)xlpmcjln -3-yl)-piperidine-4-carbonyl] piperazine;
L isbprpYIRI-(Ftrifidororre i -pythzif2lyrPbib&ridna h Jca B oPeN bR,
(??qug&nuyl [9 42%&3{?@%n%}lglpendme 4 caéb nlyS] p I[gleraezr ne;, ne- 4- ¢

ggr@pylrﬁ i @eqygppmpylcarbonyleenyl plperl ne-4- carbonyl] -piperazine;
1]:B@yn@lppl%t1y42-me{hjzl-cﬁlﬁndilml-6‘ Viupiperidinérdlqaytvonyl]pipgeraine; pi pe

f I8} lrb%ylgzt Elén@-ylﬁblﬁémﬁucaﬁ)%nyl] -piperazine;
aﬂﬁ ?RHC% f trl 025 rg @&@)yr?cp - I’3-yﬁ]5 plperldYne)—4 ca%%rng/l?h A(f] dlazepane
110v<§@t|mhd ji- (2 qy@nqmmdrrﬂ yireipsridinendtgyporyli Al-diagenans p

18rsbdﬂoﬁ?l-ﬂ-ﬂc@r—ﬂﬂﬂlﬂt}fbﬂnefhl/lp@ildaﬁlmZQDMrId|ne 4-carbonyl}-[1,4]-diazepane;

r%B{/IO@ FIEI r&i\ frﬁ(pg/ E)%lnel}‘nfe%zé&bgn))ﬂl Lh 4R pane;
gr&,sv' Ef Ej i qf@rﬂz eitviselpssicing-4resipnaHyT 4
qn@een@n ne- 4- car bonyl} [1,4]- diazepane; 20

LisbprpyicRy-fdirethfl= (§4tﬁs<tabmhol-’5 )pﬁeﬁ%]iﬁlbéﬂdlhe-a QarDdMR-[1,4]-
C[P{% akd. per| di ne- 4-car bonyl , 4 di azepane

o r'o (4-acetam do 3-fl ugrophenyl ) pi per.idi
%@pgroe&l ngn%qceﬁqmg? “Seffuesnhany)- piperidine-4-carbortyl-[1,4]- dlazepane
1tCnyiathudyiuit- i H44adelyighéng-eipgliginedydaybqmyf}4t A Hdinzepbnear bon
1¥b 163uta- ﬁ'—(@&%@ﬁ&iéﬂdm -3-yl)- plperldlne-4 carbonyl] [1,4]- dlazepane

1 Ig r&qglﬁ f Jf Qﬁa &P %ﬁ%ﬂ@)—plﬁ% che J: carl%ng/l] Pf Jﬂecflélz(-:‘lpgrele4

llspﬁr@ﬁ}" ;/1| (@ampthylquirgfiarfovibhipeidine-4-cpryanyil-bb it dipzanane

aKsbeoyyI4-{1 J[44$~mélt}ﬁyt ¢ Raiexadiazol-5-yl)phenyl]-piperidine-4-carbonyl}-piperazine;

1%55?1%@% I’Ih r&%efﬁgg)gbfdeS B0ligridineld-e b BaI- A1 4 Rikepane:
e

al%r@fﬂn C?Qta I§ “FOfCL 2, 4- oxadi azol - 5-yl ) phe
nyl ] - plperldlne 4- car bonyl } - pi per azi ne;

- | sopeshyburddf fortriid (1) 4d asvihedwt &xihPy Whithds n- 5-yl ) - pi p

SR b ety

%ﬁa@aﬂcﬂ 3g 4rqy@ henyipinggdigerireaseonyil-Ié AhrBraPans ch i s

($) ndmnrmml-n [4~(p 1r+fm¢rm1yeinydmrnlelmy$ -yhpigeedindidreardomydlr 2oyl
dPhARS;azi ne;

}]-IsI ﬁro UoR d% a(z4e Jggyérsheny %H)%Pcrjll ¥1| earlg)orﬁ)/ﬁ [ll 9“ dlazepan%r bonyl

Spprppylsﬁoﬁr@ptgrppanqytpheeylfplpemdfe%ﬁfh@ww?ﬂodlﬁzepaw) p
drﬂ&)ﬁadnmmaimdmambﬂ)le%amdn@df 35 pi perazine;
1- Isopropyl 4- [1 (4 acet yl phenyl) - pi peri di ne- 4- car bony

DR ot (-955PR e N8 di ne- 4- carb
1olﬁypr]opyl Z (et Eﬂ a&ylp?gﬁmg y%ﬂ-mwer@mé, E@wonlyl]n Slperaczﬁ\re

1a|©6|@r|@b§ab4 -H- (sathtludrmémwpyrmm% pigeriiigeeatonyi]-f104]dikApane;
(1) as defined in claim1l WhI8C3h 'S
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1-1sopropyl -4-[1-(6-trifluoronethyl pyrid
i n-3-yl)-piperidine-4-carbonyl ] - pi perazi ne;

wazdogomsepyl - 4-[1- (6-trifl uoronet hyl pyri di n- 3-BCI/EPI0p€£004245

i di ne-4-carbonyl]-[1, 4]-di azepane; -83 WD 2004/ 101546
PCT/ EP2004/ 004245 or a pharmaceutically acceptable
salt thereof. 23. A pharmaceutical conposition which
or aphaimease utibalycropptabld seft thereafnul a (1) as defined in
any one of clainms 1 to 22 or a pharmaceutically 5

cceptable salt thereof. and. har ticall
2 c o Ariapalon FyRRlioR A RN BRE T cifon of .
fratulaEtas defingy inary efe ef daims 11to2g ra gharmageutically
dcbestalply salt Heredt and rpandacsitidalfyi avedptableasayricv e exdipient.
clains 1 to 22 for use in the 10 treatnment of

oi | PR ARG S o o ¢ A2 fifee T therapy.

manuf acture of a nedi cament for the treatnent of

meur N egthp@inddHsSRARES in Sy ohé. of Blairas hasl22fortusead trent  of
trQe%Hﬁ&{t%ghg&Jolo ic?ﬁé@&?s \é\,hi ch conprises adm nistering to
a host 1 n nee e

ereot an effective anmobunt of a
conmpound of forrmula (1) as defined in any one of
26| ai rseloftaccaPBooind as pletimetbio eny iooalof yla@tsct it 2indhs al t

rhaHRiFRRire of 8 mAiCIME RS ANE trEamehPEMARIdIbAIBal ldieabide 1N
the treatnment of neurological 20 diseases which

conprises the compound of fornula (1) as defined in_ =
ZHny dhemeliyod of fraptment of npwologigal glisaraesbiehcoawrisgs administering to
aaese it redeldetherabt ant dfégotind ambdntaof apdoaipoane of focaliby(l) as defined in

i r ation
a@? %ﬁ@%@@lbﬁn&ﬁ&{) %f?r a Bnﬁ?rgéflggt%ﬁﬁécée%fabié“@alt%ér%@f. A

a conpoun or or” a pharmaceutically
acceptabl e salt thereof, which process conprises: (a)

2BeactA pRaranacentiseLeinrsisition ferisa i the) treptmentef NepRiDginaN
d{g8apes which coipasesIfie cbinpotid effommila nas bifireetin uay ek of
d r : I, ) n,
il 3% 9??’%3%@\5%%23*?‘2 fepatSaflbetans, Mot By
p?'ﬁm%?“ﬁ?? b125F2R1a0!8 Ca%ehr oup convertible to R3, with

a compound of forrmula R -L', wherein RL is as defined
20n clpapicdssapeihle préfaratfidl & 2evhipoang b forlR (1)@R%ighdrmaceutically
EGBue S heASory Bt BURBSALOBL] oved by 2

Ion “Teac n-as necessary; or -84 WO
2004/ 101546 PCT/ EP2004/ 004245 (b) reacting a compound
(@f f oeanting a(dopoudd ofiformula (1)

0
H—N

N 2
(R4)m 5; (R )n
;‘-)—N
P \R3a

(I

or an optionally activated or protected derivative thereof, wherein R%, R*, m, n, p and g
are as defined in claim 1 and R* is as defined for R® in claim 1 or a group convertible to
R®, with a compound of formula R'-L", wherein R' is as defined in claim 1 and L'
represents a suitable leaving group, such as a halogen atom followed by a deprotection
reaction as necessary; or

-84 -



R NL2 (RA)m(IIl) 5 wherein Rl, R4, mand q are as
defined in claiml1 and L2 represents OH or a suitable

WO e@niloif4@r oup, such as a hal ogen atom w th aPCDRPmO4IGD4245
of formula (IV) HN (R2)n P \R3a (I1V) 10 wherein R2,
n and p are as defined in claim1l R3a is as defined
for R3in claiml1 or a group convertible to R3; or
(br) depctioyecddmmmpuad obfgeouladliDf formula (1) or
converting groups which are ; and optionally
thereafter 15 (d) intergonyersi ot her conpounds
of formula (1). -85

5 wherein R', R*, m and q are as defined in claim 1 and L? represents OH or a suitable
leaving group, such as a halogen atom, with a compound of formula (1V)

H
\

N—>§<R2)n
g‘?*N

P \RSa

(V) \
10  wherein R? n and p are as defined in claim 1 R* is as defined for R® in claim 1 or a

group convertible to R%; or

(c) deprotecting a compound of formula (I) or converting groups which are protected;

and optionally thereafter
15

(d) interconversion to other compounds of formula (l).
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