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neurodegenerative disorders.




neur odegener ati ve disorders. -1 WO 20114/101546 PCT/ EP2004/ 004245 The
present invention provides, in a first aspect, a conmpound of fornula (1) or
a phar metQIMHERITH accept able salt thereof: y O R N (ARVERHFIH5 P N\ R
3 5 (I) wherein: R represents aryl, heteroaryl, -aryl-X-C3.7 cycloal kyl,
-heteroaryl - X-C3.7 cycl oal kyl, -aryl- X-aryl, -aryI X-heteroaryl,

-aryl-X-h eroc C - heter, het er oar r.oa - C aryl or

- het er oar ‘F%‘t“k:%&%’i‘/tlﬂnﬁm‘“g 3‘?@ It ASRegh R rg;;pou ﬁéﬁ H&H@/ fi?f

het er ocyclpjzllarr@ﬁ@ub@ﬂltfiﬁcwptﬂﬁ?SaféﬂtﬁmqfonalIy substituted by one or nore (eg.
1, 2 or 3) substituents which may be the same or different, and which are
sel ected fromthe group consisti ng o] | ogey hydroxy, cyano, nitro, oxo, ,
hal oC, 6 al kyl, polyhal oC, 4 alk | koxy, po)yhal oC, 6 al koxy,
C,_6 alkyl, C14 al koxy, C, e al al koxyC, 6 al kyl, 03.7

cycl oal kyl C,. 6 al koxy, -CCC, -s al ké — | -hal ogen, : COC, 6

al kyl -cyano, Cl1-6 al koxycarbonyl , &- al kyl sgl fonyl, C 4 alkyl suI finyl,

Cl. 6 al kyl sul fonyl oxy, C,.6 al kyI sul f onyl C1. Cl$

al kyl sul fonami dod _6 alkyl, Cl-6 al kyl am doCI®6\al kyl, aryl, arylsulfonyl,
aryl sul fonyl oxy, aryloxy, arylsulfonanido, aryl cBf boxani do, ar oyl, or a
group §|R15Ri 5, -CONR15R16, -NRt 6COR18, R15) =NOR76, - NRL5SC2R1' or

- SO2NRt 5R wherein R15 and R16 |ndepender2tly 20 represent hydrogen or Cl.6
al kyl or t é‘?'Prer forma heterocyclic ring; X represents a bond, 0, CO

S2, OcH2 Roremmeisants eat hekeroamt -mi—XMepM@wwt,l Petesgpiot s cysioalky) -lasml R3

" epr esent -G, Bargh bteratylb-aaloeiorodidy. ki ayl X 1EBroxs, ORbllttary 5~ 6

cycl oal ke r 6 cycloal kyl; vvherel n said C3- 6
cy{zoal kylry){:]rpg My gjoFryr-'éaﬂ] ¥ocg§¥) tionall substltut ed Qne or

P 3)Wh§3£&5§ ??'P@@Ht @tﬁﬁ?ﬁ% apd e‘ﬁ@ctyﬂéy%’ SR dpay E‘F QHFO“aélha“M’ﬂE?ﬂ ar e
sel ected biyrossar herg(egu, 2on8) sutistiyeots writtomen be@le daras by Hifferent, and

}f Lijfel ggagwaﬁm%%ﬁa frdifh rBuﬂ) Emﬂg%ﬂﬁélﬁ é@(@ C)@nolrgf?{[f) a&loe ga?{]d q
therar 1R bie Shaf BRUnIe s alin. plo S 0D ARV s TR
provi ded e? Ikoxyifensradicyiihio, Eos AP Que plkys Cde EYGealk B makamyer@PR 1 F&y represents
aryl, 1het @I@G{ﬁydlkylmalbgéﬁ XCOs alleybeydno XEnetiroo@ashonyl; 85y kfstitdrgt, @cycl yl, -
alkyisulfinyl, C,.5 alkylsulfonyloxy, Ci.s alkylsulfonylC, s alkyl, Cq¢ alkylsulfonamidoCi.s
akkyl, G, alkylamidoC,; alkyl, aryl, arylsulfonyl, arylsulfonyloxy, aryloxy,
arylsulfonamido, arylcarboxamido, aroyl, or a group NR'R™, -CONR'R', -NR*®COR,
-C(R"®)=NOR", -NR'*SO,R"® or -SO,NR"R'¢, wherein R and R'® independentiy
20  represent hydrogen or C. alkyl or together form a heterocyclic ring;
X represents a bond, O, CO, SQ,, OCH; or CH;0;
each R? and R* independently represents Cy alkyl;
R® represents Ca 3 alkyl, Css alkenyl, Cag alkynyl, Cgs cycloatkyl, Css cycloalkenyl or -C,.
( 4alkyl-Cs g cycloalkyl;
25  wherein said Cg 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, Ci4 alkyl or trifluoromethyl groups;
m and n independently represent 0, 1 or 2;
p and q independently represent 1 or 2;
30  or a pharmacsutically acceptable salt thereof.

In one particular aspect of the present invention, there is provided a compound of
formula (1) as defined above wherein:
R' represents aryl, heteroaryl, -aryl-X-aryl, -aryl-X-heteroaryl, -aryl-X-heterocyclyl, -

35  heteroaryl-X-heteroaryl, -heteroaryl-X-aryl or —heteroaryl-X-heterocyclyl; and
wherein said aryl, heteroaryl and heterocyclyl 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
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35 heteroaryl - X-heteroaryl, -heteroaryl-X-aryl or

-heteroaryl - X-heterocycl yl; and wherein said aryl, heteroaryl and

het er ocycl yWORABHHYSEF R1 namy be optionally substituted bRCHER20s0MRISEe (eg.
1, 2 or 3) substituents which may be the same or different, and -2 WO
2004/ 101546 PCT/ EP2004/ 1104245 which are sel ected from the group consi sting
of hal ogen, hydroxy, ano, nitro, oxo, haloCl. 6 al kyl, polyhaloC .s alkyl,
hal oC, . 6 al K&¥ap, arg@awéd&@m thexgRu gonststing ofhilggen, BYIBXY YepRyNire; 0%,

al kyl t hi o, 63l0B; ablkwpayhé!oa Klkyl, £330C,.Lalkdg d8Ce; éiktb@mnsé)kylﬁcag kanoyl ,
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al kyl, C1 6 16681 ﬁ@f’”y’ “fB’M 163 'FSE'LH"} § %, aryl oxy,
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- NRI 5COR16, 85 28/ B ulbnyl S92 AR R HyIsuhmagiidb, Bhicabekdtifo, arbdesangend! v
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above wher egnep@bentarlybnd het er oaryl and heterocyctyl groups of RL nay be
optionakfy ﬁp%}éstemse@l by one or nore (eg. 1, 2 or 3) substituents which may
be 15 the sane or different, and which are selected fromthe group

consi sting of hal ogen, hydr 0X cyano, nitro, oxo, halod _6 alkyl,

pol yhal oC, &' an&par icylan axpeckofd R@K@;ﬁe“‘pﬁ‘l’%fﬁaﬂ dmerees PEQVI@?)dyH CCEDIPCBJ"&’InyI ClL. 6
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SS) ol T SR eé‘ﬁ#wf angjy %eéﬁ%?{e& O g5 afkﬁgns i9p. beloREhy |

aryl sul f ony hpsrpxy,aygn@xytro,avp| Balo€ crekl d"@iyhabzcyls alkyb briadi: d alkoay, cpﬂyhabﬂq.a

gr oup NR75Rafkoxy @N@M@Rmm alll‘é?ylémhlo- € RaiRdafs R by, 03|>1|8§¢5§£Rﬁ¢§3 or
-SOZNR15R16 @pt yﬁrt? Ig %qgoq&p%en%%lsg@&{ﬁ% a/}'s%f&ﬂ 1or Cl. 6
al kyl or toget of'th @roc rrpou Bf formul a
(1) which rrﬁkkyﬁé ?fﬁfllﬂ"iyoﬁeﬁj351‘§“ f%éﬂ@eﬁﬁﬂfé] mahisuf%"ﬁ tﬁ@%qul or
pyrim d90 optdiylamiddGh.esaiidtarylaulamhyb pryisufomioxyvweryloyglr agisolforemiido,  hal ogen,
gyﬁgg |01 658/ l&"s)‘lboﬁgu&} o oKy rlog wwan@omw;@wwe%@ﬁ@s *koRwCB 6
compounds ol ST 2 @ﬁﬁ'ﬁfﬁ%ﬁ%@‘%}% S pale Rk 8 OVH?
represents &ub ﬁHﬁ(h‘PﬁtﬁW el hateracysyic E'hal ogen, hydroxy, cyano, nitro,

oxo, halod 6 alkyl, polyhaloC -0 alkyl, hal od _ 6 al koxy, polyhaloC, .6

al koxy, %531 @p@kuﬁé’ l:o rﬁjsaéf'f&mﬁla ﬁch g{%ﬂetrhérﬁrongéa@e %EQM@}@&R&' ky' Ca

o oy o rertest byl SEppsTON OPﬁOﬂaéya infed by 0% of B RGFC iy 1 o

35 6 al kyl sbRIOgE. YRPO, Cs BKAIOK Gh-salkexorgrpars dRkKEpresentsaCs. alkyl, Css alkenyl,

al kyl sul f onayl, dwGhyl 6Cal t9doalkglotCs Adyswhikgh@oC, . 6 al kyl, aryl, arylsul fonyl,
aryl(sul fonyl oxy, aryl oxy, aryl sul fonam do aryl car boxam' do, aroyl, or a

roup NR15R76, -NR15CORL R NR15S02R16
g P 8‘ Specific compoun d%of foqn }ae whic may ‘be mentioned are those wherein R

represents quinoxalinyl substituted by a halogen, hydroxy, cyano, nitro, oxo, haloCi.s
alkyl, polyhaloC, alkyl, haloC,_s alkoxy, polyhaloC..¢ alkoxy, Cq5 alkyl, Cy5 alkoxy, Cie
alkylthio, C4 alkoxyC, alkyl, Cs7 cycloalkylC,¢ alkoxy, -COC,_s alkyl, -COC,.¢ alkyl-
halogen, -COC,5 alkyl-cyano, C, alkoxycarbonyl, C,.¢ alkylsulfonyl, Cy¢ alkylsulfinyl, Cy.
35 ;5 akkylsulfonyioxy, Ci. alkylsulfonylCys alkyl, Cy. alkylsulfonamidoC,.s atkyl, Cy.s
alkylamidoC,.¢ alkyl, aryl, arylsulfonyl, aryilsulfonyloxy, aryloxy, arylsulfonamido,
arylcarboxamido, aroy, or a group NR*R'®, -NR'°COR’, -C(R"*)=NOR', -NR'*SO,R"®
or -SO,NR"R"®, wherein R and R'® independently represent hydrogen or Cy alkyl or
together form a heterocyclic ring.
40
Specific compounds of formula (!) which may be mentioned are those wherein R®
represents Cag alkyl, Cag alkenyl, Cs alkynyl, Css cycloalkyl or Cs.g cycloalkenyt.
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or -SO02NR1sR16, wherein R15 and R 16 independently represent hydrogen or
Cl-6 alkyl or together forma heterocyclic ring. 40 Specific conpounds of
formul a (Y9 2Hi1e¥46my be nentioned are those wherein R3PCH&PzéE®ni™s C3- 8

al kyl, C3.6 al kenyl, Cm al kynyl, C3.6 cycloal kyl or C5.5 cycl oal kenyl. -3
WD 2004/ 101546 PCT/ EP2004/ 004245 Specific conpounds of fornula (1) which
may be nentioned are those wherein RL represents quinolinyl or quinoxalinyl
tri-substituted by a phenyl, amino and C 1-0 al koxy group and R3 represents
C5- 8 al kySpecific Sorapduenglof fobBub (Hlvihjctyinay 68 nfertipoedatekipibse @hergirbRtycl oal kenyl

or - Cldal kyredebtSamnaingPoratinoxaykifsubs@uRs: by MBREHRA, hiRGGNETC &%llﬂﬁ(&t of
anot her grouB, gg*rbe S {Jtalcghtagﬂjﬁan ﬁrn l%anqgﬁ&a @d thle ‘grﬂ.}ps al koxy and ;
al kanoy! ~§FPan iﬁP@F% 21E8 28V ARG ! Hes ¢ IR EYIGRINY" €9 used herein
to deseri becloalaryker ShhdkyliCoe c¥¢lea@l®d: a group sel ected from 10 fl uori ne,
chlorine, bromne or iodine and the term'polyhalo is used herein to refer .

to a noi M - b atrd: atons. The
term™ ary?\&kxq %@‘E%% Wme@%ﬁ%%a&ﬁggg) a@%ﬁaﬁ%%&ro %’r@%%bi'?’ tr '8?1‘2‘%%%@ ring is
aromat i c, PFAARCNeRR eeqm%?feﬂwy E}'i'gﬁ‘ﬁﬁﬁ'ﬁyl,s Al g yRerefpd simitarly. The term

t et r ahydr dalggen'Hisueey hereirBo Teecriber inlesoibendye bigted, egroun seleted fromnean a 4-7
rrerﬂtf)ewd RO&RRY ShibenS é&éiﬁi?b%ﬂ igdine dairthé Bdrh'pUIRSAb'UE @b@ﬂ?é\blrﬂb&éfeﬁtdeli nﬁ

contai nin . Cl ; itrogen or sul phur or
a 4-7 rrerrtgj”ecﬂeeti’iegﬁ?ﬁﬁlgtq{e@%éﬁ%%ﬁ?e{egr ?3”? aﬂéﬁ%rgiaé%sgﬁagn?%hat ic ring fused to a
benzene ring. Suitable exanples of such nonocyclic rings include

pyrrol i di ik ter@0'agd'tinclddey singlpiand fistidings wiicpsin ar ieagi gnemingolb aremsatic, for

t et r ahydr ehamnaBypherkyE hbpRA! RRYAGHDANG tefhRZREAPAthRYI 2zepanyl . Suitabl e
exgnpﬁ s of benzofu$ed heterocyclic rings ‘include indolinyl, isoindolinyl,
2,3,4,5-tetrahydro-| H 3-benzazepi ne, tetrahydroi soquinolinyl,

di hydr obed#etaimaifgtereeyclii”Hs thtensied 2o ean @yt-7 mgnbEied manecydissatlusaiegor | s

i ntended partiaBamsatiradraiphsiosthgroontziyieg il to ametsrbatomersekctddliremal okygha,

menber ed BREWED bF s AR 5611 MR SdiH=gh dr dtialy URLERRALS TRoreBL ARG €d from
mbered Qiyexeh % Hé%n &4 dr a?lthE{”r%O L df

i ge i RS BRPERYI® My SplladimgxarBpIat of §fhuB BNV RHUS IR DYooy y1 .
t hi az@ly| zzefiding, pinsriginyl, gipesagindl, arerpholiny, taiseydiojuranyl hietrdhydrepywanyl,pyr azoyl ,
pyri m dyl diaR¥paryRand ¥tepaByll 8aitdie extabisdoidErzEiUsed Beidrddycre @iy TRtieg of such
fused ar ofblifiy T AGnDCH LS REREQINSHE s HeATRIdcine, diTaieRASIfK! NO} | Y1
I soqui nol i nyl',” "qui nazof i nyl,'” qui noxal | nyl”,” cranol T nyl, ” napnt hyri'di nyl,
i ndol vyl , OREPEEGFoUBIVIGEIdEYY b&f‘%ﬁ?‘la:’-i”wgnzof uranyl, benzot hi enyl,
benzi m dazol yl , benzoxazol yl, benzi soxazol yl, benzot hi azol yl,
benzi 5§t hifag @nt “hetd?EaIOIARAAEY ¥ meBBZH HeflefdPbhodfific bfdtndticloPa 35
Pref er abl ¥use§ja-{ R %Petdsbicyclic aromatic ring containing 1 to 3 heteroatoms selected from
oxygen, nitrogen and sulphur. Suitable examples of such monocyclic aromatic rings
7 include thienvi, furyl, pyrrolyl, triazolyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyl,
( ‘ isothiazolyl, isoxazolyl, thiadiazolyl, pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl and
T30 pyridyl. Suitable examples of such fused aromatic rings include benzofused aromatic
rings such as quinalinyt, isoquinolinyl, guinazolinyl, quinoxalinyl, cinnoliny,
naphthyridinyl, indolyl, indazolyl, pyrrolopyridinyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyi,
benzoxadiazolyl, benzothiadiazolyl and the like.
35
Preferably, R represents
-aryl (eg. phenyl, naphthyl or indanone) optionally substituted by one or more (eg.
1, 2 or 3) halogen (eg. fluotine, chlorine or bromine), Cq alkyl (eg. isopropyl),
polyhaioC, 5 alky! (eg. CFs), Cq5 alkoxy (eg. methoxy or isopropyloxy), polyhaloCi.¢
40  alkoxy (eg. trifluoromethoxy or difluoromethoxy), -COC,.5 alkyl (eg. —-COMe or -CQOEY), -
C(R™)=NOR' (eg. -C(Me)=NOMe or -C(Me)=NOE#), -NR"*COR" (eg. -NHCOMe), -
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-aryl (eg. phenyl, naphthyl or indanone) optionally substituted by one or
nore (eg. 1, 2 or 3) halogen (eg. fluorine, chlorine or bromne), Cl.6

al kyl (eg WO 8pWr), polyhal ol 6 alkyl (eg. CF3), Cl.reTatroxynoins.

met hoxy or isopropyl oxy), polyhaloC 6 40 al koxy (eg. trifluoromethoxy or

di fl uoronet hoxy), -COCl.6 al kyl (eg. -COVe or -COEt), - C(R15)=NOR16(eg.

- C(Me) =NOWe or-C(Me)=NCEt), -NRL5COR16 (eg. -NHCOWw), - -4 WD 21103/101536
PCT/ EP2004 L0042 48yl-Taionere (e kGOOhtFgéiP ¢ emiky-crmia(en) -COOBEENS. @yBRY Pr cyano
(eg. - - )%Og; 2 mommanr(egCEtthﬁEMy@@fdmgyI (eg. ethoxycarbonyl) groups;
-aryl - X cy -

_phenyl - GO cycl oébrﬂt 7 c§88a| !Q%Zﬁ EyCQnﬁ;g gylpcéh%ngl CO 8¥cf0buty[)

- phenyl - 0- phenyrE)ry arvkfsg- "R '9/?5] Eg" F%,Q‘?”Y' f Y' 'CO- m)rphol i nyl or

- phenyl 5 pyrrol i eirpyX-heteomeyiclyhésigl yp@mbb@@tmo@oh;yi onephenyhpyrolidisyl) 1, 2 or 3)

hal ogen (eg tlcr%ﬂ)‘?&ﬂ&lﬁﬂélf bn&6+ moRy @hOot iy J) l’%log@ﬁQeglr-@&ﬂ@roPhenyl -CO-

-aryl - X- heter r. e yl -t hi azol yI - phenyl - oxadi azol y
- phenyl -1, JORRNG 8&%“1% ‘%ﬂ B Fgg'r? phenyl - 1, 3, 4- oxadi azol yl

phenyl rrolyl
- phenyl - oxazol yra%‘rx'hﬁw| (EQO"Hh?BYJéE@?@'Y') Rﬁ'ﬁﬂY'tﬂ’ﬁapﬂaﬁo&[ﬂ?ﬁt Tﬂh%@'d’% -a >Clil 6
gl Eylj (eg. oxatidwolyl oo+prasnyl-1,8e5oxaaliEniyl)) pgengdmyrrolylet—phmw-@bcaiolﬁlem—phenyl-
i hydr gben Ve t
Substl?{{)})t e%%g oggyéptnoﬂél S %EWCPA’AI% hw&lé I(éa g}‘oucﬁ,
_COCL. 6 al kyI Sem%g%ég q@ﬁ&é’e”ﬁ‘g‘ﬂ@% F’WdVPBﬁnz ““
pyrazi nyl , Optjqna&ailﬂbiiytutedq Y Ao Phiyre (egotyd erod) |Chysla"©’ (egC'TL.BEﬂ”I}fb)GHZ‘GOIszoI yl)
optional | yam?:[@gl.t@mmd) foupste or nore (eg. 1, 2 or 3) cyano, hal ogen (eg.

brom ne or chlo hyl

o116 aI kox ﬁét@?t)ex{ryr}@@%ﬂ‘yﬂé@c%yrﬁn éaazﬁ@g rpﬁﬁ ilny[ccr}ur.é %Iﬁ'nl)ywéoqgﬁlghqyg%} yl).

or - Z(og'ﬁazoj)dﬁq(t I%s)ubsg tuted qgé:)rgylorg gg,p 2 Qr oggn | (eg.

-pyrim dl nbionlﬂ*mwmorﬂm)lmnmldl@ﬁtw@tﬂegu%ﬁ) By alkyg (eg. meﬂwl) (m &(Hem/ (dg. 2 or

3) cyano Ohe%x@ d, lé}élk%%a%lsﬂ | (R9meMoRPBrb SHYDURSCONRR™ (eg, ~CON(H )Me)

- het eroaryl - >% IO (eg. -pyrimdyl- rmrphollnyl, -pyrimdiny

di hydr obenZoF @h@?’ )quo Yridyl - CO pyrrolidinyl)

- het er oar yl - X- hdteigreamirX- a(r@deg YT -P o) mtlpylally ppsiiples reiegraperg, R

r epr eseit s{ecany? ot Epcyapbe:nﬁ:lwamglphlfdmyl (egr MeS8@angroeps;opt i onal |y substituted

by one or nore ( n | ne or brom ne),

CL.6 alkyl (e Hetleroa ”‘Mém?"‘i‘ M '@’glmk‘{/r{“m%' epéﬁ's) AR E O koxy (eg.

et hoxy or % ¥‘g' Pg lﬂ?ﬁi pBNﬁ' ?‘L’ Cﬂr%” 'QV'E K?ll)( eg. trifluoromethoxy or .
Y,

di f1 uor omet hoxy)heler theigrrany! (egg-pyrimdvip COEt), 30 C(R75)=NOR16 (eg.
- C(Me) Nove or -C(I\/E) NOEt) -NR15COR18 (eg. -NHCOMe), - COCl .6

al kyl - g:(ﬁ:i—@ COCl 6 al kyl -cyano (eg. COCHZCN) cyano or
(Cégé ?phg%far w n%ﬁ) [qgﬁ{]q%/m%&gg g&?ﬂ% E)%/tltuted o%e%%%o?g | eléyl
,20r3) halogen (eg. fluorine, chlorme or bromine), G5 alky! (eg. isopropyl),
polyhaloC,.b atkyl (eg. CF3), Gy alkoxy (eg. methoxy or isopropyloxy), polyhaloCy
( alkoxy (eg. trifluoromethoxy or difluoromethoxy), -COC,; alkyl (eg. -COMe or -COEt), -
30  C(R™)=NOR'" (eg. ~C(Me)=NOMe or —C{Me)=NOEt), -NR'?COR'® (eg. -NHCOMe), -
COC,; alkyl-halogen (eg. —COCH,-F), -CQOC,; altkyl-cyano (eg. ~-COCH,CN), cyano or
C,.s alkoxycarbonyl {eg. ethoxycarbonyl) groups,
-aryl-X-Cs.; cycloalkyl (eg. —phenyl-CO-cyclopropyl or —phenyl-CO-cyclobutyl);
-aryl-X-heteroaryl (eq. —phenyl-thiazolyl, -phenyl-oxadiazolyl, -phenyl-pyrroiyl, —
35 phenyl-oxazolyl or —phenyl-isoxazolyl} optionally substituted by a C4 alkyl (eg. methyl)
or aryl {eg. phenyl) group; or
-heteroaryl (eg. pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, quinolinyl, iscquinolinyl
' or benzothiazolyl) optionally substituted by one or more (eg. 1, 2 or 3) cyano, halogen
(eg. bromine or chlorineg), polyhaloCy alkyl (eg. CF3), Ci5 alkyl (eg. methyl), Cy5 alkoxy
40  (eg. methoxy), Cy.s alkoxycarbonyl (eg. methoxycarbonyl) or ~-CONR™R (eg. —
CON(H}(Me) or —-CON(Me).) groups.



-aryl - X-heteroaryl (eg. -phenyl-thiazolyl, -phenyl-oxadiazolyl,

- phenyl - g‘ﬂ)rol yl, - 35 phenyl -oxazolyl or -phenyl-isoxazolyl) optionally
substi t ut V301846 6 al kyl (eg. methyl) or aryl (eg. pREeVEPJOOgDOIES OrF
-heteroaryl (eg. pyridyl, pyrimdy), pyrazinyl, pyridazinyl, quinolinyl,

i soqui nolinyl or benzothiazolyl) optionally substituted by one or nore (eg.
1, 2 or 3) cyano, halo (e brom ne or chlorine), polyhal oC, _6 alkyl
(eg. CF3),Mest pecfarapiy é@reﬁﬁiﬁyl) Cl.6 al koxy 40 (eg. nethoxy), Cl1.6

al koxycar bony! -aag(egrphéoyamiohaltydubstit:dBVRM2RIGn¢redeq.- 1, QAW hakbgn

or - CON( Me)¢ %% lofHEr gmén 86@44:&@ L (e b‘ﬁFﬁZQ@éfE’QWﬂ&&/NﬁﬂbcﬂM@)f erably,

R1 t bstituted
1 2°br 3CaGrogRl g eEoMe ahrs hgﬁﬁr‘s@#‘n U pol yhat o . 6 ol byl Ceq. o

CF3), -SNR15CORI-8ryi-¥cfos+aveioality) (eg- —szL-@Oaayn@prqpe’@ -COVe or -CCOEt) or cyano
ar OquSX ﬁ -ar y|-a?Sd Sheferos/ kWenQE@(adtdib@lWﬂ —pﬁi@“ﬁ%ﬁ&b@@lwwglaqay t Y
-aryl - X- xazol yl) op |ona y
substi t ut e%&%%{e&efxag@ ‘f?(lQ}F’?g m&ﬁn@fp\?ﬁ %b ? Elen | ) group
-het eroary] (eg’ eﬁ‘? P9 Ry V'nPHW‘ p9¥"3%‘l"¥|nyV”dﬁ ‘Pg'o%{ﬂ'ﬁ'ﬂﬂ'“ﬂ}m&ﬂﬂ"ﬁ@l i nyl)
opt i onal | ysubstitolsdi kyuinedr lpyorefeg.cf, 2raniS¢ hélegen (gg. Braming pr habigs npgidgplodisom ne
or chlwyi ngyl ( Igp:lg)atp?:é;k@ (e%orrﬁﬂ'l‘%'or(: ogdebdps. Cl. 6 al kyl (eg. methyl) or
cyano groups. speC|a y preferably, represents -aryl (eg. phenyl)
optional ly substituted at_the 4-position by a -COCL. 6 al kyl (eg. - COwWe or
-COEt) or Rspesiglypeigyably, R1wpresents oaryl (eg. pyridyl or quinolinyl)
opt ional |y substany (&gedherwlpmmuonallyuubetlt(xmgi at Ihe 4-positioBpy GLCOG klkyl (60~
Pyl) orcgmeygpabggk r CF3) groups. Mst especially preferably,

resents yr|d bst | e t he 6-position by a
poI yhat’od 6 al'% erqary ¢ 9%6’ ék‘f? ﬁr&)‘ %té"” st ﬁyfﬁd&vow Jimoredeetlar apl y
X represend gr%)(bamikyl Jomety)) moé/hgioé%e W (g9aChogtouns. CO, nost preferably
a bond. 25 Preferably, m represents 0. Preferably, n represents 0, 1 or 2,

nore pref %gg g%‘f'% efe?étﬁ‘?cé ar%é C Preferably, q represents 1. 30 Wen

present, tﬁ Wien R2 represents nethyl, said R2

group is prefer a i 1 gr oup.
T onap Ly SR e b o B LRSS, Tl e

VWhen RD r epFogenipseged-Rfk-pytidin-3syler eocheni stry of R2 35 preferably has the

S configuration. Preferably, R3 represents C3.3 alkyl (eg. ethyl, isopropyl,

n-propyl, Prafs HW 5( rgﬁresgﬁ’tg%rgcmd) Qor CO more preferably a bond or CO most
preferably a bond.

25  Preferably, m represents 0.
Preferably, n represents 0, 1 or 2, more preferably 0 or 1, especially 0.

C_ Preferably, g represents 1.
30
When present, preferably R? represents methyl.

When R? represents methyl, said R? group is preferably attached to the carbon atom
adjacent to the N-R® group. When R? represents methyl, the stereochemistry of R?
35  preferably has the S configuration.

Preferably, R® represents Ca 4 alkyl (eg. ethyl, isopropyl, n-propyl, isobutyl or isopentyl)
or Ca.5 cycloalkyl {eg. cyclobutyl or cyclopentyl), more preferably isopropyl, isobutyl or
cyclobutyl, most preferably isopropyl or cyclobutyl, especially isopropyl.

40
Preferred compounds according to the invention include examples E1-E198 as shown
below, or a pharmaceutically acceptable sait thereof,

-6-



or C3.6 cycloal kyl (eg. cyclobutyl or cyclopentyl), nore preferably

| sopropyl |sobutyl or cyclobutyl, nost preferably isopropyl or cyclobutyl,
espeC|aIIy(?§@ﬂWHﬂ#i 40 Preferred conpounds accordi ng t BCTHE2040&4345 on

i ncl ude exanpl es E1-E198 as shown below, or a pharmaceutically acceptable
salt thereof. -6 WD 2004/101546 PCT/ EP2004/ 004245 More preferred conpounds
according to the invention include:

1-1sopropyl -4-[ 1- (5-cyano-pyridin-2-yl)-pi peridi ne-4-carbonyl ] - pi perazi ne
(E1); More preferred compounds according to the invention include;

égsgg[ gg%h ?ébpf&py(j'[’{%-lﬁgéﬁﬁ%frﬁﬁﬂﬂyr AigerianeURES BB YIYY P eNES);Y! ) - pi peridin
1- 1 sopr opy ¥| p?@%— gﬁ:’ -Hggst&é(ys%rﬂon ﬁéﬂ@‘r’%”o‘ae PVW'H@’W”B'QFBB‘rgﬁj'caﬂb?rygra2| ne
(E8); 1- h/cpiay@fﬂpﬁi@)m-k(wrwhﬁzﬁ aloxvgerbany|phend)-piperdsinedytarognyller azi ne
(E9); plperazme (EB);1-Cyclobutyl-4-{1-(4-cyanophenyl)-piperidine-4-carbonyl]-piperazine

(1EQ1’8') 0?‘“ éé9|‘)4 cl M?{"I‘Cla%yéwgﬁ‘lﬂ%%ﬂb!r‘xﬁ) Rb&RIinsRErbrG PR ide P1 Per azi ne
L antEogh: %oaa%aﬂwnc B EAOReN ek PRETYIS saskemdmieeragiee 1)

1- Qycl obut (A1 1351(@c(muw&ﬂar(%cvanowﬂﬁm@metwp‘mmp)pep!dw@rwamnw}c ar bo nyI ]

10 pi pgy aZqu@raﬁz:Eb@EiZ) ;1-Cyclobutyl-4-{1 54 cyano-na hthaien 1-yl)-piperidine-4-carbonyl}-

1- Cycl obut Eé,é & (EF3 S .B)0NAMNL R SG&a?loé{Jr PR oA e -EaBRML 1 -

D Byl obut BPeme (E Sy YRR -H- - TyorpmpEinurie-2a kaiPsesipe-cashonsliazi ne
(El'4); piperazine (E15);1-Cyclobutyl-4-[1-(5-trifluoromethylpyridin-2-yl)-piperidine-4~carbonyl}-

1. Oécl obut pr ex‘émhé’(é 8t 1-Ch b IRENGLENG b B-RfidsrbinbtiRiph B8 D -8 phefdhbaoy | | -
ikivt by ipinesapie (5 173l5eb RpY S H G draersulonyleneay vk ) -

p, per azi neplpglcb')e-zt carbonyl}-piperazine (E25);1- Isopropyl -4-{1-{4-{morpholino-carbonyl)-

| - QIbcI olbijt werdf{pipetidinehd- oa%;ber‘iﬂ}tmlpéﬂaume(@ﬁm yl pyridin-2-yl)-piperidine-4 15
carbony $=4Ldyano-phen dlne-4 carbon l-piperazine (E31);

1 ot o s 7

1-1 sopft(bpyﬁlmw{}fiplmeta:(tﬁ@ﬁﬁﬁ)l i no- car bonyI ) -

ghay: ] - pi pwapgn ; gmc;l@cmydy#dm C;H)-@@eﬂ@ln%ml%onyl]-plperazme (E35); (E31)
C open B &."l A élrl],\%n a4' a2| ne ;
' 8,2513? ﬁiﬂ p, géyglggwg -ﬁg -Cya opyr%/d%l?z er darﬁa f caﬁo’fyi]éﬁ 4] laz[ée%:fﬁE%)ts 20

1- | sopent yﬁ#sbpfdby(—é—[b%nmnmyz Edilfhmmp}nbmylpplpemd[de-ﬁe:amwﬂibhﬁwﬂazq:pqmer azi ne
(E35):;25 (E39)

1Oy but s g 415 RIS AR bR 4 SERRAN A du o agane

(E36);

1- Cycl obut Jlsoprqryl-4-51-4-8Yrneyd-fleera-roenyl)-pippidine-dicaekony-ht Abdigegnane (B41)ii azepa
ne (E37),; 1-Isopropyl-4-[1-(4-cyano-2,6-difluoro- -phenyl)-piperidine-4-carbonyl}-{1,4]-diazepane

1- I(sopropy 54@;[1 (4-cyano- 2, 5-di f| uor ophenyl) - pi peri di ne-4-carbonyl]-[1,4]-d

iafigﬁ{tﬁpy%?s& LA RS2 NP RBHY PRep pe Ay I L4 B'EH?F?TP[(F?%)} _di aze

pane ( E40) J-Isopropyl-4-{1- ~(4-cyano-3-trifluoromethyl-phenyl)-piperidine-4-carbonyl]-{1,4
1- | sopr opytisZedane (B44)y ano- 3- f | uor o- phenyl ) - pi peri di ne-4-carbonyl ]-[1, 4] -di az

epane ( E412-*Isop oloyl -4-[1 (4-tnﬂuorome h;qj phenyl)-plgendme -4-carbonyil-[1 4] dlaze£ane (\Eél % (1,4]-
46);

él Ligg;ggyll ﬂslg&; pyf -@‘F Yt? cyano nap hale -yl) pnpenﬁ n)e P ceprgony '[q 4]-dlazepane
seP[oRYIHH HArslichlareplsinyl pinskgin-4oraseenylii hdl-giazapanrsniB5H)i[ 1, 4] - di az
‘epane ( E43])-Isopropyl-4-[1-(4-trifluoromethoxyphenyl)-piperidine-4-carbonyl}-[1,4]~-diazepane (E56);

1- | soptopyfl-
i |4i5 Op(rj.og)zﬂ'"ﬁbﬁg’bﬁ;@?memUgroh{étﬁdﬁﬁﬁé?%tﬂbﬁrrdﬁﬂeﬂwboﬁylpﬁf4]£H.£ﬁp§né:gggggmy| 1-1
. PR AT IRy PRl heirepana i (1 4 -di a

1- 1 sopr opyl SZ?P['CTP E]
zepane ( E4%ysopropyl-4-[1-(6-methoxypyridin-3-y p1perndme—4—carbonyl] {1,4]-diazepane (E62);1
40  Isopropyl-4-[1-(4-cyano-2,3-difluorophenyl)-piperidine-4-carbonyl]-[1,4]-diazepane (E63);
1-Isopropyi-4-[1-(4-cyano-2-chiorophenyl)-piperidine-4-carbonyl]-[1,4]-diazepane (E64);

1-Cyclobutyl-4-[1-(4-cyano-2-chlorophenyl)-piperidine-4-carbonyl]{1,4}-diazepane (EG5);
-7 -




1- Isopropyl 4- [I (4-cyano- napht hal en-1 -yl ) - pi peri di ne-4-carbonyl]-[1, 4]-di az
-epane (E46

1- 1 sopr opy dlf“’f’l‘“(‘ﬁ’ 4- di chl or ophenyl ) - pi peri di ne- 4- car boRGT/EPRORHM94245 azepane
(E54);

1-1sopropyl -4-[1-(4-trifluoronethoxyphenyl)-piperidine-4-carbonyl)-[1,4]-dia
zepane (

1- | sopr opy16 “Cyciphutybd-Ii-t4-ousnerist Harep e R erdinsstcabray kit ﬂr%%%??fegﬁ%i] di az

epane ( E59)-Cyclobutyl-4-{1-(4-cyano-3-flucrophenyl)-piperidine-4-carbonyl}-[1,4}-diazepane (E67
1- 1 sopr opy{-C§cibButyK4-phenepanpiemifiloronich8iihdhpgpibeadinbarsdrbotyll-[4143di azepane

(E61) ia fe 6 :
;n'eS?Egsgf yﬁ; szglopgtglpq lrfﬁ{ﬁhg%g%/zr é—glfluoropXe%yI)pplperl ne -ca ony}? Q]Ydlgzéplang] di azep
- (4-cyano-&g®y;di f | uor ophenyl ) - pi peri di ne-4-carbonyl ]-[1, 4] -di azepane (E63); .
1+ | S0P 0nYls)A-kdprfyichANG: SR RNPRYIthe B bR EmeUATbaRLhE (ER0)t] - O aze

1- Oycl obutg) Irsopr Ry -4 L RN ORY S SR RIS e &R ReRY T 2R RITERG 41 - di az
epane (E65{E78%-7 WD 2004/ 101546 PCT/ EP2004/ 1104245
1- Cycl I(ﬂégg )(S}Ms[dprdp%@g[&(&cy&r@bymmm)ﬂybérﬂkn%md:mpl}@-mehblqﬁ%rhzihé, 4] -di az
epane _
ép%gl ?Egt? }-1- Is[’progf/‘i Af E/1 (% nf?ﬁJ.ré;%%{]quQy?Q%’ n)2 )R) Bue)(rerla ine- —carbco%f %[%leghyl 4] -diaz
1- Cyclobutmbﬂﬂzpﬁ(ﬁazkyano 3-trifluoronethyl phenyl) - pi peri di ne-4-carbonyl]-[
1,4}- diaz Dofrb 6-trifl thyl-pyridazin-3-yi idine-4-carbonyl]-2-

1 &0l ghut i ‘ﬁ o e B par s ar e Bom 111, 41-
dlazepane

(S)-1- 1 sopt- FQpZI“f"ﬂ'@%(%PWMS’WP’P%ZBE?WHW@VH RiRarEsyF-Faondt hyl pi per azi
ne (E70); piperazine (E9Q),

(S)-1-1sopy lr J}T {GUISRBRY.pipBlidin@4¥datodtyR Pidefthis (Eagr bony! | - 2- met hyl

(s eialz'sﬂﬁﬂ &&9 (- uAOB RS-y 3 PlRepdine - AL IVI RIS PNt hy)
pi per aAl nel- s(oeacaaw 5 -iffugroprelpHpywzine <-yi-giperidine-4-carbonyll-piperazine (E102);
uor onet hyl ¢yi-Babutyl24-}ii- m-@apephelliyr)@ip@ndmemcefbbnﬂ]-psipét’azhe (Ell(an)r azine (E87);

(5):1- 'Sop'i%ﬁ FELE ﬁcy?}cﬂdﬂr %é?ﬂ?%ﬁbﬁen HI;’E? % ﬁérbglh fEfbsyar bony

5. 4. oxadi addorsy LA BHBEM G Bk 18bo)

1- | sopr opy -lspprapyl-4di tforyancapyyidin- %rvb@medﬁsne—ﬁcmmﬂrme}rapnpéEbae)he (E91) ;
1- Cycl pput YJCyé!obﬁty(-ﬁy -(6-friflucroaTeatyriahie 3-g)-pipdrisink-4PcpBo Ml N & -dieapdreny | |

plpera2|ne
ér ;:)ﬁreopy 5 L%utyi-«t- { I(.'; tl.:ylrja?lrogyrlc}ln 4~ yI)— 6&%%n% -cgrb)onyli P1e£] cF az%%aﬁe ((:I'(:"j"lr3b?nyl I-pip
g& 1- | sobmﬂgdprdp)f[—é-[(%W@nmﬂtﬁh@lrbﬁ:dpzap&yllenendine&rdmbmv]l-{hﬂbé!aa@ane
04) E138

i1 s0p by by 16 AR RN DTN RSEIDF AaCALEBHL ] - P1 per @

zine (

1-1 sopropy E1@9P '1- (2-met hyl - gUi nol i n- 6-yi ) - pi peri di ne-4-carbonyl ] - pi perazi ne
(E118); 1-Isopropyl-4-{1-[4-(2-methyl-1,3-oxazol-5-yl)phenyl]-piperidine-4-carbonyl}-[1,4)-

1-1 sopropyh;aﬂeﬂahe((é';sq/)ano pyri di n-3-yi)-pi peridi ne-4-carbonyl ] - pi perazi ne
(E129);

25
1 Oyel gput Yo TR RSP0 Re R h)-1
4] - di a pa

1- Cycl obut WSGDTCPﬁyl-G21é&an@ipmﬂdoﬁ-ﬁUGroyﬂlenyﬁinmﬂfim%carb@avlbﬁn%]’rqlaz[ebﬁﬂq di azepa
ne (El 37){E169
2+ Isopropyl dycﬁa&u{yﬁa {4 HOSAPREA| Ao RZA-Barok- (1A 1RAEILRE g bonyl T -[ 1,

I-d azepan%yciobutyM—H -(6-cyano-pyridin-3-yl)-piperidine-4-carbonyl]-{1,4]-diazepane (E179);

40  1-lsopropyt-4-[1-(6-cyano-pyridin-3-y)-piperidine-4-carbonyl}-{1,4]-diazepane (E180);
1-Isopropyl-4-[1-(2-methyl-quinolin-4-yl)-piperidine-4-carbonyl]-{1,4]-diazepane (E183);

o—

I\
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(EI'38); 30
1-Isopropyl-4-11-(5-trifluoronethyl pyrazin-2-yl)-piperidine-4-carbonyl]-[1,4
] - di azepaﬁ'é) 2"('%1‘59‘)6, 1- 1 sopropyl -4-{ 1-[4-(2-nethyl -1, PCT/EP2004/004245
3-oxazol - 5-yl ) phenyl ] - pi pe(di ne-4-carbonyl)-[1,4]- diazepane (E154);
1- 1 sopropyl -4-{1-[4-(3-nethyl -1, 2, 4- oxadi azol - 5-yl ) phenyl ] - pi peri di ne-4-carb
onyl}-[1,4]- 35 diazepane e((g1lE168 . 1-1sopropyl -4-[1-(4-acetam ] _
i do- 3- f | udriepmrreryHdyidgitEmedid -@@%n@%-yimhﬁﬂw}maew@@éﬁ@rbquﬂﬁ-mgoa,zme
(lE??/gl) obut(gss}: [ 1- (4- acet yl phenyl ) - pi peri di ne- 4-carbonyl ] -[ 1, 4] - di azepane
. 1-Isopropyl-4-[1-(2-trifluoromethylpyrimidin-5-yi)-piperidine-4-carbonyll-{ 1.41-diazepane (E198

- o ot AR BHEb Scrapnde P e 0 - CaY borA 1127 1ol a2
1- I sopbopyl - 4-[ 1- (6-cyano- pyri di n-3-yt) - pi peri di ne-4-carbonyl ]-[1, 4] -di azepa
gel (E180) ;I\i’fost preferred cor}[n ounds a_ccorld_ing to thei invention include: 1-[1, 4]- di

-1 sopropyl n4- [ 1-(2rEL - 0= A= ] ) - | =4- onyl]-[1,4]-diaze
pane (E18§') ESép’gjéy’f“z i bi@’l@(@ pk%F ?’Eéz%&%@ﬂfz%&%zﬁﬁ?%fo |-4-{1
- [ 4- ( 3- methigprrepg-4lloidevenopnerslpingsigyt-rarbppdr i diliazepang 11}-pi perazine
(E185); (8)-1-Isopropyl-4-[1-(6-trifluoromethylpyridin-3-yl)-piperidine-4-carbonyl}-2-methyi
1-1 soq()op)gipeﬁlai;,qg g_-z;g);ri fl uoronet hyl pyri m di n-5-yl)-pi peridi ne-4-carbonyl]-[1
, 4] - di azepane (E or eutically, ac table salt eof. 5 Mpst
preferr edp®8 gﬂi‘d@h "@é%cregf@%%&@%t?%g{d\nﬁﬁéﬁ r P%W?Jﬁﬁtﬁ' 55"&?_‘33”9 (E1855
1- | sopr opyirisapppyidslicitnreprrainhenyi-pieeridinerd-carbaiyld hl-fiapeganeaE1R8); (E2)
1- | sopr opydr ajhbimdckutivaliyapicepipble-gattpiesresti ne- 4- car bonyl ] -[ 1, 4] - di azepane
(E38). | o o
(S L aksoRt op s e ol L HSE QTN B e o bhiipper | o me- 4-carbonyl -
1- | sopr opyl-isdprpayld4liai@etrifiuqroeaiiylpypdip&-y dpineridine-drdasyly]l-pigeradine (ER6¥pane
(E150);  1-Isopropyl-4-[1-(B-trifluoromethylpyridin-3-yl)-piperidine-4-carbonyl}-[1,4]-diazepane
1-1sopr Opgtﬂﬁ%')[ 1- (4- propanoyl phenyl ) - pi peri di ne- 4-carbonyl | -[ 1, 4] - di azepane
(E151); r a’pharmaceutically acceptable salt thereof. 15 Especially
pr ef er r ed %€ 8RGUTRREUIERIY AFCRRIPIS SBHENSB¥ent i on i ncl ude:
1-1sopPopyl -4-[1-(6-trifluoronmethyl pyridin-3-yl)-piperidine-4-carbonyl]-pipe
razine (Ekause of their potential use in medicine, the salts of the compounds of formuta (1) are

1-1sopr Opﬁréé@%%%?%%ké@%%mg%géb ridin-3-yl)-piperidine-4-carbonyl]-[1,4

] - di azepatie I'cally acceptable salt thereof. 20 .
Because of their potential use in nedicine, the salts of the conpounds of
fornul a (14 plEreaceutichiy adieptabieacidedditioresdll saramclephad by reaktiphaf aaceutical |y

accepggbl l%o%bg?]@e%%aa (B ith £L&/kaBR iﬁ&@ﬁf‘ﬁé’op&géﬁi@%gp%%% a@h?@roﬁ@ﬂ:ﬁ und of

fornmu (Hy .a swtabl.e I norgani c_or. organi.c .aci, h_as. _hydrobroni c,
hydr ochl orf VoI L, ytfe: ROSHAR I AEFIE. PRI AT C. Sebie: ROPPBm o
acetic, preparmictic, tartaric, lactic, benzoic, salicylic, glutamaic, aspartic, p-toluenesulfonic,
) benzenesulfonic, methanesulfonic, ethanesulfonic, naphthalenesulfonic such as 2-
( naphthalenesulfonic, or hexanoic acid), optionally in a suitable solvent such as an
30  organic solvent, to give the sait which is usually isolated for example by crystallisation
and filtration. A pharmaceutically acceptable acid addition salt of a compound of formula
(1} can comprise or be for example a hydrobromide, hydrochloride, suifate, nitrate,
phosphate, succinate, maleate, formate, acetate, propionate, fumarate, citrate, farirate,
lactate, benzoate, salicylate, glutamate, aspariate, p-tcluenesulfonate,
35  benzenesulfonate, methanesulfonate, ethanesulionate, naphthalenesulfonate (e.g. 2-
naphthalenesulfonate) 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.

40
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
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fumaric, citric, tartaric, lactic, benzoic, salicylic, glutamaic, aspartic,
p-tol uenesul fonic, benzenesulfonic, nethanesul fonic, ethanesulfonic,
napht hal eMEEHO#EHFE such as 2 C_ napht hal enesul foni ¢, or POEERRWIKON4ALS d)
optionally in a suitable solvent such as an 30 organic solvent, to give the
salt which is usually isolated for exanple by crystallisation and
filtration. A pharmaceutically acceptable acid addition salt of a conpound
of for nul athege Forppeursisrand the mixtuiss theypoldnelnging racemaiess bf autpmers also form
hydr ochl or helgspestibftAt taventibn.at e, phosphate, succinate, mal eate, formate,
acetate, propionate, fumarate, citrate, tartrate, |actate, benzoate,
salicylate, glutamate, aspartate, E;p-tol uenesul fonate, 35, benzenesul fonate,
met hanesul f BhBiSESNdPYRINER AISORaYides #RITeSHICE HSRIFPYRLRR: of 2 cgmpound of
napht hdl enfesoliadhar e)pharmaesuinalytascsepthble sah ¢tharenfewbich pProcesk wdeprisést hin its
scope all possible stoichionetric and non-stoichionetric fornms of the salts,
of the co unds__of. r iyl i g hydrates and sol vates. 40 Certain
conmpounds fo?er?g{"gj%P?mgsglgiéfpﬂgﬁﬁ%ggp existing in stereoisoneric forms. It
will be understood that the invention enconpasses all geonetric and opti cal
isoners of -9 WD 2004/101546 PCT/ 04/ 0Q1245 these conpounds and the
m xtures thereof including racegpsfes. nmers also form an aspect of the
i nvention. The present invention a rov l\ges a( grocess for the preparation
of a conmpound of 5 fornula (1) @ 2 phar mace & kly acceptable salt
t hereof , which process conprises: ™(a) reacting a conpound of formula (11) g
0 HN(RRAmM(R)n Ali Q2 Raa 10 (I1) (%-;awoptionally activated or
pratected derivative thereof, wherein R2, = N, p and q are as defined
above and Raa is as defined for R3 above or a group convertible to R3, wth
a conpdund of formula R -L', wherein R (s as defined above and L'
represents a 15 suitable |eaving group, such as a hal ogen atom (eg.
fluorine, GRLOGIDGNPEATERS Ford@dbaBerivale WdbdrhfiereliPil 8t BY oy
deprotection reaction as necegsary, of (%) feacting a corpolnd i ﬁp?rrul a
(111) 0 qa:;qqqq_ejmeq ngyﬁ and R* is as defined for R” above or’a group convertible to R,

with a compound of formula R'-L, wherein R is as defined above and L. represents a

15  suitable leaving group, such as a halogen atom (eg. fluorine, chlorine, bromine or iodine)

or triflate, followed by a deprotection reaction as necessary; or

(b)  reacting a compound of formula (HI)

q
1

R—N
R
- 20 (11
.

wherein R', R*, m and q are as defined above and L? represents OH or a suitable
ieaving group, such as a halogen atom (eg. chicrine), with a compound of formula (IV)

H

\
N—‘>5(R2)n
'E )p

N
N3

25 R™
(V)
wherein R?, 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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20 (I'1'l) wherein R1, R4, mand q are as defined above and L2 represents OH
or a suitable Ileaving group, such as a halogen atom (eg. chlorine), with a
conpound YOREMANSES (1V) HtT~(RZn . n N ~R3a 25 (| Vecnmromions®R, n and
p are as defined above Raa is as defined for R3 above or a group
convertible to R3; or -10 | WD 2004/ 101546 PCT/ EP2004/ 004245 (c)
deprotecting a conpound of fornmula (1) or converting groups which are

pr ot ect ed; (c)anddefotesting & youipetied bt feimyla)l) oncavesingarsipmwhich erépriotastedhounds
of formul aafd bptiondIPHeeRF@r (a) typically conprises the use of a suitable
base, such as potassium carbonate in a suitable solvent such as

di met hyl sul foxi de or N, N-di net hyl formam de at el evated tenperature,

Al ternativilly pinreaaversign tgihgecampaungyolfaimwai®h a suitabl e catal yst such
as tris(di benzylideneacetone)di palladi um0) and

2- di cycl ohpxybpd@S Ry SompPsdd the udb BBS Byt PALRE2EY boREsium carbonate
bi s(di benzyl1den

cet one) pal | adi u nd 2- . .
di cycl ohex HHBE isf?i‘leﬂ?gi‘d%,ﬁﬁfrﬁmyfwﬁ%%}ﬁ'ﬁi AR igrmamide at elevated
acet at o( 2' tegperatijier Mtpmetiysly Rrocessi(a) Piayersariezl qutwith a switabia catalyst suple as
presence ofrisfditsanzyiRineatiaste )dipaladam@P dhdl MdicyclohEoNpitEsphinopBI(RIPs um

22"2?2@%&5&9‘% er‘ésﬁbﬁp@“ﬁbﬁgﬂ@mﬁ%{ﬁﬂﬁeﬂéﬁé%E%:'ﬁi%'*‘%ﬁﬁe’ Por oxaml o
b & pr ot oty ey Bheeing 2 Nare YR ahsh Y 2Cator ik P ResebY B
under aci dit 3’-biphemi-Reyypallastiurndi if theopresereeiaf aaitable baseiSucivas aodium t-

benzyl oxycpyib@ny br g6RYSuMHHRBpRRY i stIesm saeh BY oByjhedeiRs bstolutfe i Ve a

conpound g\s}gtfoﬁﬁa@;atr %lg\?‘%&?ﬁa e(eggtg%en. Subsequent "conversion to a conpound
are S y :

20 (wher e resen e carried out by reductive amnation with a
conmpoubd of fornmula R3=0 in the presence of sodiumtriacetoxyborohydride or
al kyl at i onAniR*hgraup conysotitriel to R friay or exaRpicl i3 aipeotecting dreupsliereas eg- gr oup
such as er%%a%onzp\ghiBﬁmabe‘v‘r@n&eé ﬁﬁﬁé?%%f&i'iczccf,@}ti&hk, é’étrﬁlh@ro‘ééét%id’?‘&om

Conver ted 1! PGP BRAYERY e BBBT MY BRJCRo(H) oY PR BaPIUA (EoVeds

act i vat i onconpauid whaip &) iapresents Nigiogen. | Subsearentaonversion to a compound
20  where R* represents R® may be carried out by reductive amination with a compound of

formula R*=0 in the presence of sodium triacetoxyborohydride or alkylation with a
compound of formula R3-L.® where L®is a leaving group such as bromine or iodine.
When R? represents methyl at the carbon atom adjacent to N-R*®, R* may represent
hydrogen which may subsequently be converted to R® as described above.

25
Process (b) typically comprises activation of the compound of formula (lll} wherein L2
represents OH with a coupling reagent such as 1-(3-dimethyiaminopropyl}-3-
ethylcarbodiimide hydrochloride (EDC) in the presence of 1-hydroxybenzotriazole
(» (HORBT) or 1-hydroxyazabenzotriazole (HOAT) in a suitable solvent such as
30  dichloromethane or dimethylformamide followed by reaction with the compound of

formula (IV).

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)
35  followed by reaction with the compound of formula (IV) 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
40  foundin 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. acetyi,

2,2, 2"-trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl

-1 -




represents OH with a coupling reagent such as 1-(3-di nethyl am nopropyl) - 3-

et hyl carbodi i m de hydrochloride (EDC) in the presence of

1- hydr oxybE@260vicadel e (HOBT) or 1-hydroxyazabenzotri azgg/ErioRsionize a

sui tabl e sol vent such as 30 di chl oronet hane or di net hyl f ormam de fol |l owed by
reaction with the conpound of fornula (1V). Process (b) may al so invol ve
hal ogenation of the conpound of fornula (I1l) wherein L2 represents OH with
a suitabl e (dgl mgepitwhich age b rémgved by bygrblysibl(@gi aengan axidlsykh edl ori de) 35
foll owed by cﬁr%@l‘%h@ﬁmm (5[“‘88(.%\1&9@ URGGred eH(oFVSELBf% ten \l%l grﬂuﬁ BErcRL.&RANCE Of a

sui tabl e base s Sn Ll bas such as

di et hyl ani ﬁ%ﬂ%‘f F"bg %/é[ t;pbﬁéoq%og%rﬁpguﬁ@r@psﬁm ﬁﬁc @Lﬁ%“&? 1 8%l or onet hane
| n pr ocess aperppriaira@fiics suitablpaminedirpiegting @opes nstide hluesearset 6CQGTs)} r

r emoval 5 camwhiph méPbé pamneledrby basélcadlysen dydidheisastid usid Ehase segimbéarddseneyl

Synthesi s g cﬁjghw cHeds é‘%nﬁ%ﬂf esi nlﬁo?ﬂw)j @Hi‘rﬁe"i‘i‘?&@b@ﬁ&ﬁ&ro%%%&h ke, OUPS

i ncl ude su é

2!, 2,2 -t mh Eﬂ'?l%?b "? %'é??z‘i/h%&"}lﬁ%l? tfén?)fanaﬂlef’v'tbdﬁ'fmﬁ’%nyl) and
arylalkyl atil. WO 2004/101546 PCT/EP2004/004245 (e.g. benzyl), which may be
removed by hydrolysis (e.g. using an acid such as hydrochloric acid) or

272" 205 Frokeliial ORI RS %ﬁﬂﬁﬁéﬂwﬁﬁwﬁ{%ﬁ%e R

appr opri at 8pimgrigaton mdamré F aieni mérlenpbilis or elestraplilic aromatier oacet yl
(- COCF3) SSthmhlonagstaehymmiwsdr ayidedseddatraltips celkdmygleo bitsarssition naetsiol | d

phase resi 'Fn lﬁ%'rea Qsefél%hnt% oﬂvé%[?h rh& ﬁﬁbiﬂd?%gg%owm
2,6-dinmeth nzyl 95 I nke r eno agm

cat él ysed %ﬁ?ﬂﬁvwgﬂ%ﬁﬁ ITEBCE hSheen Qiap G e oPigs; Seh s oo (d)
may “belper helidasdand prggnematadistragrils. ifen eeowie bershisracisisdSeauli ewssgoupliag

epi ner i sat irgttions)l Hallddiin c&tale6d bMinatiah kil ahlidlion Regdtiens betwaener r{-?fmc

el ectrophily @tr%ﬂfé@té@hta}alﬁ?@t@ ibdd, ald n ﬁéﬂaﬁ%ra&d&%%%' iRks 34 1% gnd

formati on. I'ohs usef ul

as int er cofPEPe) ehalpsescapidaian Teﬁ'épctﬂfé)e(t‘ﬁ‘“eerf QTIQF‘B%WVOBWQSQ@HEW @4k al ysed
coupl i ng r dalidaspasd betleephies sgenas amidest arapOopies mesliated asupling reddiiobal i des,
and orggnorp;gg,@jénlﬁehgg%atb%rorf@gmgganpl e boronic acids (Suzuki
cross-coupling reactions); Palladiumcatalysed am nation and ami dation
reactions between organic electrophiles, such as aryl halides, and

nucl eophi | €8mpoysds aEforRIAdH) Ay baprepased in@spprdanea i Vyaefe"%vwﬂ@atqcsﬁure
reacti ons between organl c electrophiles (such as aryl halides) and
nucl eophi | es such as ami des; and Copper nedi ated coupling reactions 20
bet ween phenol s and boronic acids. Conpounds of fornula (I1) may be prepared
in accordance with the follow ng procedure: c¢ -12 WO 2110./101546

PCT/ EP2004/ 004245
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OP-NP NStep (I) N(Rz)n (RAAmH (Ra)m (V) N(R2 LWR3a (VI) P N IR aa
(Iv) Step (Il) OHN (R)MN(RZ 4 jp NR3a (Il) wherein R2, R4, m n, p
and g ar eVéR2dfipridel above, Rs' is as defined for R3 aboreTmpr2604/0g4238p
convertibla to R3, L3 represents OH or a suitable |eaving group such as a
hal ogen atom (eg. chlorine), and Pl represents a suitable protecting group
such as t 5 butoxycarbonyl. Wen L3 represents OH, sjiep (i) t%pi cally
conprises the f suj®able coupling conditions eg’s
1-(3-dinmeth ) - 3-et hyl carbodi i m de hydroekhl ori EDC) in the
presence of 1- ybenzotri azol e (8&BT) or 1-hydro 1 azabg t{]ﬂz zol e
(HOAT). 10 V}E;Te)r1 represents a-surtabteteavi ng grodp such/as altogen
I E
(o]

atom (eg. ch ne), step (i) typicaFly conprises the use of a sgitable
base such as triethyl&tine in a suitab l,vent such as di cfs-emonet hane.
15 Step (ii) typically conprises a suié’a“bl deprotection reaction easiv\ﬁﬂ)
standard conditions such as those des¢g+ed above for procless (c?. ere P
is a tert butoxycarbonyl group this may iwwolle a suitable acid such as HCl
or trifluoroacetic acid Conmpounds of formula (l111) wherein L%terpemresents OH,
may be prepared in accordance 20 with the follow ng procedure:” -13 WO

2004/ 101546 PCT/ EP2004/ 004245 HNR' 4 PZ Step (i) (R ps | (RWRL-1_4
(V1) (MI1) Step (ii) s O RN

(m
wherein R% R*, m, n, p and q are as defined above, R* is as defined for R® above or a
group canvertible to R®, L° represents OH or a suitable leaving group such as a halogen
atom (eg. chlorine), and P* represents a suitable protecting group such as t-
5  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).
10 '
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 dichioromethane.

15  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 suitabie acid such as HCI or friflucroacetic acid

Compounds of formula (1) wherein L2 represents OH, may be prepared in accordance
20  with the following procedure:
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(R4) OH (lIll)a wherein R, R4, mand g are as defined above, L4 represents

a suitable leaving group such as a halogen atomor triflate and P2

repr esenWd HA04wsebl e protecti ng group such as 5 met horRgT/Eezdodmys24 - but oxy

or benzyloxy. Step (i) is typically carried out in a suitable solvent such

as N, N-di met hyl f ormam de or di nmethyl sul foxide in the presence of a base

such as potassium carbonate. Alternatively step (j) may be.carried out with
i y h as 10 tris(di benzyli de1ne oxe) d'%al | adi um{ O) and

2- di cycl ohexyl phosphi#io-2' - (N, N- di met hy(am n®birBhenyl

bi s(di benzyl i depedcet oge) pal | adi umStRdi) 2- 2

P
di cycl ohexyl@hdsphi no- -(N,N—dFﬁEﬁ?XFaﬁrﬁﬁTbipW@HyI or acetato(2'-di
t - but yl phosphih- 1,igﬁbiphenyl-2-yl pal | adi um 11 bﬂlth presence of a
sui t abl e base such )sodi um t- but oxi de or pot as |Uh1 hgﬁpqﬁte in a sol vent
such as o-xyl ene, dioxane or toluene, 15 optionally at}a 8'¢vat ed ,
tenperature. Step (ii) typically conprises a suitable deprotection reaction
usi ng standard conditions such as those described e forgprocess (c).
Wiere P2 is an al koxy group such as ethoxy this fnkol v& suitable acid
or base catal ysed hydrol ysis eg. using aqueous R7ZON ric acid or a
base such as sodi um hydroxi de or |ithium hydroxide., ound@Hof fornul a
(') wherein L2 represents a suitable |eaving gr such as a hal ogen
atom (eg. chlorine) nay be prepared by treating a conpoundaf formula (I11)"’
with thionyl chloride or oxalyl chloride. 25 Conpounds of fornmula (1V), (V),
(VIl) and R -L4 _are, either known  jn the |iterature or can A be prepared by
anal ogous WHETHRBG: TN A% B CarbPfapare, | Femaedries PuFAHe InauoBiorud | y
accept abl sugimns 8 hatogen atdnh ar riflate@nd Pioepesents @ saitablg orotectinggravpsudhraser se
agoni s§s @hethdlg, BihsidHbaxydr beesfxgr and are believed to be of potential
use in the treatnent of neurological diseases including Al zheiner's
di sease, denentia, age-related menmory dysfunction, mld cognitive -14 WO
201141101 54%P st V52069 45N 3 %‘afg'ﬁr?el’f?!’f isgrast-dedigethyEpimaraide 0B psy |
neur opat hidengthylsulfaxiiel iathreagresgnceaif @, base gueh ae potaBsiui cashomnate. ditesatieely
mul tipl e sedoArtRhyShe Sk Butttith £ S5@ERICERATRLEY hBC! udi ng nar col epsy;

hiatri i | udi h t L arly iti
ot ehf ore@baralfiperPnsllafinch R RuphSR N or er
depr essi odliragthylaeinogkiplsny! aikis@ibeprdidenpasetesespalipdivngndg2obesi ty, ast hma,
al ljer gi ;: rdhj:yblbhfe_)q/_lphmaptﬁho-(zomHaﬂrhemylaﬁmgbipﬁenﬂbﬁEtﬁuﬁtlb'(al@ii-tlblllt_mpnaspm;di seas ed
and ‘gastrQq-4 S - a conpoun
9 91 {Pﬁp‘ﬁghyliﬁ NEASQLARS B th%— Pt{é%erg%g%ﬁdﬂ'é{ﬁagle%st@ stﬁﬁheraé 8%@9@3; usengs A

f f |
Cher apaut Ptads SHABSIT PREPRHE RSRYOR e o8 R Ion s IcEat Of hleRboy o

di sor dér s optiengliget bre elexated dgmperatiee.i npai rnments i n di seases such

Step (i) typically comprises a suitable deprotection reaction using standard conditions
: such as those described above for process (c). Where P?is an alkoxy group such as
( ethoxy this may involve suitable acid or base catalysed hydrolysis eg. using aqueous
20  hydrochloric acid or a base such as sodium hydroxide or lithium hydroxide.

Compounds of formula (IHl) wherein L? represents a suitable leaving group, such as a
halogen atom (eg. chlorine) may be prepared by treating a compound of formula (I11)®
with thionyl chloride or oxalyl chloride.

25
Compounds of formula (IV), (V), (VIl) and R*-L* are either known in the literature or can
be prepared by analogous methods.

Compounds of formula () and their pharmaceutically acceptabie salts have affinity for
30  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-refated memory dysfunction, mild cognitive
- 14 -



as Al zheinmer's disease and rel ated neurodegenerative di sorders. The
I nvention further provides a nethod of treatnent or prophylaxis of the above
di sorder s, Win2HMitddes i ncl udi ng humans, which conprises apormeskgoeng to the
sufferer 15 a therapeutically effective amount of a conpound of formula (I)
or a pharmaceutically acceptable salt thereof. In another aspect, the
I nvention provides the use of a conmpound of formula (1) or a
phar naceut iinphiryeat; cegiit defe) dpilepsy, esfiropathtdyeimanfisnarosionepaif, rmigrasng,cament
the compounde ayiife BESHATRIIIA o608l koS rBAER dordORInoiadhy hrchRBSAPY.

u 1or u . I n,.
phar maceut insg!:hlgtg Eﬁr??rasfa%ﬁ&sc %éﬁ%ﬁ @ﬁg%(@%hy B%grw\@pi‘?fgg Oasi ng standard
pr ocedur es. schgomiigsia)tatienferedefitit hypereaciviy diserdaicdensessioniard adgictiophardut i cal
ccr)]rrposi t5i oroth@rdisasses inthidivey sbesay, metimafaléfiye: mbﬂl?SEndéaﬂ @bd@ébsltiom(rk';rfdihi@ﬁrrpr i fses
t he conpou : 2 : ceptable salt thereo

r%s‘t}[lctwgg{t{ﬂvbﬁaarg a}segé%?%@gﬂt%ﬁ?e%g% ‘;t‘ﬁlso}’dég.

and a pharnaceuti c cepta arrier. he present invention further
provi des a pharmaceutical comnposition which conprises the conmpound of

formul a (1)Thus the pvantincalse pexidey acoowmpuat befosmbla (1)tdnerpraimacelitigally

phar maceut Ita‘c@bbmp@%ﬁnﬁ%b@f&@rsé b@?;th@rép&ﬁ’tfﬂ%ﬂﬂ)@%ﬁc@fn fheraatderktor m%tyt be used
i n combina C ent.s r.. | canen

ol ai mod 7 o BEP i pfhE Sbrte BB, e s e i R B TR Bihen
of Al zhei ne?s Alzkpigens diseasp anghielated BpyrdegesEralive HisSrdRSE. t her apeuti ¢ agents
may be agents known to nodify cholinergic transm ssion such as 5-HT6

ant agoni st sypdMlverfda %@ 'é?iﬁfmﬁ&%@ Rbhoa Rl Fpérgpﬂ'{r}%ﬁgg‘g@a%o%

| chol i t z . 40 Co , , I b
useld i n corfbPRSTPOR TRTRH Lelifin BupEne richeRmaises SRl rte bR HTERT has

t he potlént i atherapebiically effattivierenoust of 2 gempowndsf foranlla (13 or a pbaimacegtically

di sorders, ZSdesrapie sagtihdrgor. al lergic rhinitis, nasal congestion or chronic
-15 WO 2004/ 101546 PCT/ EP2004/ 004245 obstructive pul nonary di sease. \Wen

t he conpounds are used in conbination with other therapeutic agents, the
conpounds rAyEBenasRe.dbeinvanianeyideshigiseicir cpmpeund o 'T‘H'ﬁ‘e(gl% By by any
conveni ent phanneceulicAllyeadcapiablei sai thdérasf ip ttevindeefaciure of 4 mmetliivameabfoeose ina

conbi nafyl onne ¢RRMeHE BEth SHe0PaiBRlerdf fornula (1) or a pharnmaceutically
accept abl e derivative thereof together with a further therapeutic agent or

agents. The conbinations referred to above may conveniently be presented for
use in the Wopmisedingherapyribe germpenndsf fargiuril e ssualivdormiateghia g standard cal
f or mul at i onshaeraagstisain®nipositiontSuthtdonipoaiiode tambe paipaves tshpttandardi th a
phar maceut i&g&é%r@sc_cept able carrier or
25
Thus, the present invention further provides a pharmaceutical composition for
use in the treatment of the above disorders which comprises the compound of
( formula (1) or a pharmaceutically acceptable salt thereof and a pharmaceutically
' acceptable carrier.
30
The present invention further provides a pharmaceutical composition which
comprises the compound of formula (I} or a pharmaceutically acceptable sait
thereof and a pharmaceutically acceptable carrier.

35 Compounds of formula (1) may be used in combination with other therapeutic agents, for
example medicaments claimed to be useful 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.

40  Compounds of formula (1) may also be used in combination with histamine H1
antagonists, such a combination has the potential to be useful in the treatment of various
respiraiory disorders, such as asthma, allergic rhinitis, nasal congestion or chronic

-15.



exci pient conprise a further aspect of the invention. The individual
conponents of such conbinations may be adm nistered either sequentially or
si mul t ane®Q2gs/10rs4g6epar ate or conbi ned pharmaceuti cal frigdddgdepss 15 Wen
a conmpound of forrmula (I) or a pharmaceutically acceptable derivative
thereof is wused in conbination with a second therapeutic agent active

agai nst the sane di sease state the dose of each conpound nmay differ from

t hat when obbiudtiospomighahsdigsest. WieditBe cOPPORIIS e @sed Becombihdtiohavithaarkd y

appr eci at ; Kie |l . : : ' It f
the’ Fnventr s kB DR e B PQ”@@‘@SE’% i G LT A
tenperatuFE“LQWBe%ff @bﬂéf Fen ﬁf‘@gg[ﬂ” > is usual |y adapted for oral,

parenteral or rectal adm nistration and, as such, may be in the form of
tablets, qnESMeAfon thRkProviddsirta RINBBALSECO BSonmvdiivh Ton(risny l-esompoRagnges,

4 e i . s : . .
or - suppos ] B & aridkaiiinal) duseadls deplatle théreBElobbl B b gt e o,
pr ef er r ed INerapRic S0BRIOTAY98IH es for oral adninistration may be in unit dose
form and may contain conventional excipients, such as binding agents,
agent s, ThoapPiPlons iGAAT o abodd rith ol SHERY & 8Pl RF BOPHBTbmt ™D
phar nggeutc’?@&’%ar %@HH@%T°@”§”I%Pia&8?‘?J‘5p9@5@3%% i8ﬂlrs}8%@awsi GOMAENEG m of , for
exanpl e, &qubinadones delinedsahayetegaiier withisl phargaseutisally acaspiablesgartiersoror
elixirs, excipiyt denprisetafirther sspekt of e vty CthefindividbalrceaPdabnts W b@th Wi t h
watter o o gincRihd Al 6 valBLE RRLALP TR NP srhAlindol RALALEADS, MY
contai n conventi onal it1ves such as sUspending agents, enulsitylng

agént s, ﬁaf‘ﬂbme@86@“@@##'&?%@“@%08& may include edible oils),

presed¥atives, and, if desired, conventional flavourings or colorants. 40
11 el ng onae BaRpauTS SrabTla () ohs Pnaffidoc Ry BoccptaTle SEMMEIRIANIS. cal
Pher eof " anaed PR Ratic il sbebrplheraRadle AR HREE RSt ¥ <BRE Raier . ana
concent r atstaia thesdage of gach sorapeisl may difeniien that vdiendhe gompagsizsised

PCT/ EP2004ld»e4 2¢propiateddsssslwikk be rdudilh epprebieiddeby thosgsidiparintige sl utions, the
conpoygd can be dissolved for injection and filter sterilised before

filling intg a suitable vial,. or oul e _and seal i ng. Advant ageouysl y,
adi uvant s ASPRAIMACSUICRLERPORRBS i YNGR G T ErehrreB Y AFPAE! agent s
are di ssolsuiably at arhientiempeetureereriimaspherin gressls is vsually adapiedrfsosrali on can
tFJ)e 5 frozlegiar@ftérarorfrebtbl aginiztratiéand, iz lsua dndyise Inathe forfresraisieisUedRtlegacuum
arent era S r . .
except_ t ha(tjtrsflﬁ 'H%’H?g‘??pag%ﬁ’é% ' ?%‘B(éeﬁg rﬁ@ggﬁiiﬁz‘@ ﬁée@\?%%ﬁmcs F’%t%ﬂrj'g?eaﬂ 3‘%%@%%‘8
di ssolPved,Or ifeside SPEPRS:PT BIFPERFirR ONRPPRRelsD | Pl adpynistiakie gemppsitionge
conpound caegerersiyeprefaredd by exposure to ethyl ene oxide before suspension
in a sterile vehicle. Advantageously, a surfactant or wetting
- Tablets and capsules for oral administration may be in unit dose form, and may contain
( conventionai excipients, such as binding agents, fillers, tabletting lubricants,
30 disintegrants and acceptable wetting agents. The tablets may be coated according to
methods well known in normal pharmaceutical practice,

Qral liquid preparations may be in the form of, for example, aqueous or oily suspension,
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for

35 reconstitution with water or other suitable vehicle before use. Such liquid preparations
may contain conventional additives such as suspending agents, emulsifying agents,
non-aquecus vehicles (which may include edible oils), preservatives, and, if desired,
conventional flavourings or colorants.

40  For parenteral administration, 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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10 agent is included in the conposition to facilitate uniformdistribution
of the conpound. The conposition may contain fromO0.1 %to 99% by wei ght,
pr ef er abl WORBH WG4 0 60% by weight, of the active nat ePiCAVEP2d@B#IENg on

t he met hod of admi nistration. The dose of the conpound used in the
treatnment of the aforenentioned disorders wll vary in the 15 usual way wth
the seriousness of the disorders, the weight of the sufferer, and other
simlar facteissolvelinthervehisie. dnpeerariab sglulions, fe cammaundrian btodesoivedyobe 0. 05

tg 1000t rrg%eewr&amn@abﬂew@edooetf&ezmg fito addiflalsy ol bﬂ&ﬁ]pd@lé%ﬁd@ﬁh ? cueh
adm ni ster e n X € uc

t herapy may eﬂﬁ{aﬁg&ﬁs@ adﬂﬂ/ Sﬁ;bs%ﬁ@%s @ Egéignme%ct %38@8 %ML&@Z

Descri pt i or@eﬁwrﬁgﬁﬁl"% in theyshicte: 1 a enhapee fierdebiby. the C@B’IP@&Uﬁ@IS’a'B)Pet he

i nventi én. fidzemafter fiiingpipiorthe ivial edd tHeavatanereived edéroldcaumnPdmyctecat hl or i de

ig'ﬁ;oﬁgggohﬁqu@??ﬁe%hat sb.fre Ymesru‘o%nilél&‘?raé Q@rn@ﬁ{arn%io%&génﬁﬂggétrtﬁé 09@ g% i on
fol Towed by® SWiREREET B HhthFHP cRdrnad fbamdstitb abd sralihiannorre
Descri pt i oracgomplisyeddy fiteatign) T halcgmp@@nchw le: plgtiksgdityaxposug-tpje ne' is

used t hr oughduet beforerseispension ihkesteilagehidl. Svivastiaysmlsyvawurfabiaibyr ety be
referrqd tq _ﬁ |sh\§3e&?d?a§qﬁ ﬂne]tc!#ﬁﬂ%‘hoq' ??a%ﬂftél& unifdim Jﬁ%ﬁ?m&p{e %ﬂﬁ:e LofBound.

1- Isopropyl- I ne-4-car bonyl pi perazi ne
1- I sopropyl - 4- (plperldlne 4- car bonyl ) - pi perazi ne di hydrochi ori de

1-t ert - But obhecanntpmsition pigyesdnthim Gor-Q ditetio 09 Vealtyeweighl praferiably f(@0 D)o 6a% by

'lf\: ?2;‘9?0“4 f%i&% f the aefk ﬁ\%h@l""@%@ﬂ thé Pnekfd oﬁfdrﬁhlsﬁ?iléh 'lél'é‘ecdosgnofwas
N ORL PP R B BSL R RR e bl Rl brord R R E iR Wi R 8 s
and wadRed ustiphvayawith ﬁl%ﬁ?”@%ﬂ?éﬁ%ﬂﬁﬂﬁ%%ﬁd@@ﬁ”%ﬁ pbiguffeneryand otmerr VO
2014/ 1111546mRETAERZ0 HWR04R 45 a gl pukielsuitae uhy dbsestaay Bi 20EMH)100The

EtOAc | a erlm t [ oG, th
B J (4@@0@%@5:9%% %of}ﬁg ardTsYIBR Sfit 48k rﬁgsf—'bégahm@eﬁerdqﬁ&%%an AN

tl va
ol e o EBR 03I XD THo B oo, 8% A e er gy R TR O o B o
and treat edvegksler ARINIKSBONM , 2N solution in diethyl ether) for 1 h. The
resul tigng sub 5 titled corrpound was filtered off and washed with diethyl

et her Dbef Ofﬁqﬁ' vﬂlggll BgQ&feotlaé{é‘SH@Eké.ﬁ?@Q Ilust? tsrt)hezp[iaﬁarattr 1 9figomBoungs of the, o1,

1- I sopropyl, azine
was di ssol \}%YF”_H"Wat er and basified with potassium carbonate, followed by
extraction with Et OAc and evaporation gave the title conmpound 10 (D1) as

the fr ee ba}ﬁ\ﬁlli 63 aﬁﬁaecaaﬂéd tﬁ@{%ng of %%ﬂmﬂfﬂ"]  hydirddhRridd Shit ébmp]oun@s e 1.69-1.75
(4H, n,)ZS c]converFed uglo'_he ggrresgcbndg ing freezba(s% cbm%ﬂnozs b%ﬁre%tr%ent%th@atunlted 8.13-3.22
(2H,

aqueous potassium carbonate solution followed by extraction into DCM using the

procedure described in Description 8, step 4.

(» It will also be appreciated that ‘1,4-Diazepane’ is used throughout to refer to the ring
30 system below which may also be referred to as ‘hexahydro-1H-1,4-diazepine’,

@

Description 1
35  1-lsopropyl-d-(piperidine-4-carbonyl)-piperazine (D1}
Step 1: 1-Isopropyl-4-(piperidine-4-carbonyl)-piperazine dihydrochloride
1-tert-Butoxycarbonyl-piperidine-4-carboxylate (5g) in DMF (60ml) was treated with EDC
(5.5g) followed by HOAT (0.1g). After Smin, N-isopropylpiperazine (2.8g) in DMF (5ml)
was added and the reaction was left stirring for 18h. The reaction was then diluted with
40  EtOAc (150mi) and washed with saturated brine/sodium hydrogen carbonate (1:1,
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3.54-3.65 (4H, m. Description 2 15 1-1sopropyl-4-[1-(5-bronmo-pyrinmd i
n-2-vyl eri di ne- 4-carbonyl | - pi perazine (D2) Potassium carbonate (2.069)
was added"Bé"‘H“Hﬁ(’f’ure of 5-brono-2-chloropyrinidine (ZPCIGRPMBIN2S

1-i sopropyl - 4- (pi peri di ne-4-carbonyl ) -pi perazine (D1) (3.57g) in DVF (60ntl).
The reaction m xture was allowed to stir at rt overnight. The DV was
renmoved by 20 evaporation and the resulting residue was partitioned between
H2Q' Et OAc 280mb) detioyved hydrinet (S0l erhevzt© Adriaysd WamsSergratathiofnear éreess t he
filtrate wagtRvepRiustiediddovith TRRStdr @408 gesmesmpmt)emc@mamdn @Rd)e-as a

white sol g on eregld @ tf)a ni )
e el R el G

Descri pti d:ﬂe@compc(uhd@y@fd’ﬁmw ?nchpe‘leiddmtl*edmﬂwhetbesdgefom drying up®3) Step |

Et hyl 1- (4z8)a0 ﬁ yl ) - pi peri di ne- 4-car boxyI ate To 4-fluorobenzonitrile
(11.569) i ) e rboxylic 30 acid ethyl
ester (15 A PO as@lI 4n¥ﬁ§? Sql 8%'%2 ﬁl *fl:?eréz@%e reaction was heated to
120C for 4dhke PNQL@FOfcl%blsftﬂWs‘HﬁS/@ﬁ?OiV@%m Ragifighavithrotaeslytiue t aken up

into Et O%:arb(oﬂxf»t@nfo)lommi byvasﬂmﬂommth HChC (aﬂ:ﬂ’levﬂ;xdr@ﬁhm Qavesmdltmebbmﬂbmﬁﬁn

car boggt e é’stthQ'?reé% o (38 PIbOR-dACOBTS (o eoreggﬁm 8b-1t32
organic | Vv the co o
O e S 0F T JBLb ot B 105 s o
:1-(4- Waﬁ@ﬂh@ﬁ@[‘)fﬂp’hberl d| ne- 4-carboxylic acid The product of D3, Step 1
(22.69g) was dissolved in 1,4-dioxane (150m ) and 2M sodi um hydroxi de
(87mL) . li‘%- Eﬂﬁﬁ{) n was then stirred at rt for 2h and then further 2M

Y,

sogl um hydr ox $[7 was added and the reactjon heated to 700C for 2h.
The r éact ildRoPRARYI-Ard-(WRsomRanyTENidiy ey piparidinertscaibonyllPingsaging ed to pH- 2
wi t h aqueofii®) 2N HCl . 40 The aqueous solution was then extracted with DCM (2

X 220n) Fagbssfifh CABLAIIE D008 Y S0deBXSbNARIEIE Bonib-Bichiforylitiihe . 1 ed
(19 0y, . eRER Pisperbil Alalisriah phmBov FORBAIR 405315 7ey i BUIF GoR).

PCT/ Epzooj'hg@qmjgn rbelgee Wat fitvedl to stir at rt overmght The DMF was removed by

1-11- @8- Cew bl&myézﬁd uhepﬁulmgrresuduembpamltlbnédlbé&%dn HizOIEtOACROc2oMIN T de
ElDEl)l (it gy é%AcP? j ﬁHéd) cgtP od, the filirate wa aporated to dryness to

1- (4- Oyan@hf '&&?Lﬁﬁ’l s éé{Y'BtS@FCP dE B% .9 481, d1.01q),
TEA (2.7 Jﬁﬁ)S) an‘éﬂ;ﬁ E; m)mﬁ-ﬂ)i)ﬂﬁam@oaﬁﬂ-&?ﬂ(?w al)e%&ﬂé {% Zbg)'n)vﬁﬁé-ZsIQ rred
in DMF (2508)mpRd3t3wnaHERG, §.3-3/55 (aasn)aidsiea 5egH B 48 a0d,isyn stirred at rt

overnght The sol vent was

Description 3
1-(4-Cyanophenyl)-piperidine-4-carboxylic acid (D3)
Step 1 : Ethyl 1-(4-cyanophenyl)-piperidine-4.carboxylate
( ] To 4-fluorobenzonitrile (11.56g) in DMSO (200ml) was added piperidine-4-carboxylic

30  acid ethyt ester (15g) and potassium carbonate (14.4g) and the reaction was heated to
120°C for 4h. After cooling solvent was evaporated and the residue taken up into EtOAc
(150ml) and washed with HCI (1M, 2x100ml}), sodium hydrogen carbonate solution (2 x
100ml) and brine (100ml). Evaporation of the organic layer provided the subtitled
compound (22.6g). LCMS electrospray(+ve) 259 (MH™).

35  Step 2: 1-(4-Cyanophenyl)-piperidine-4-carboxylic acid
The product of D3, Step 1 (22.6g) was dissolved in 1,4-dioxane (150ml) and 2M sodium
hydroxide (87ml). The reaction was then stirred at rt for 2h and then further 2M sodium
hydroxide (87ml) was added and the reaction heated to 700C for 2h. The reaction
mixture was then evaporated and the residue acidified to pH-2 with agueous 2N HCI.

40  The agueous solution was then extracted with DCM (2 x 200ml) and the combined
organic layers washed with brine (100ml), dried (MgS0,) and evaporated to give the title
compound (D3) as a white sofid (14.8g). LCMS electrospray(+ve) 231 (MH").

-18 -



evaporated and the residue re-dissolved in DCM (100m ) and washed with
saturated 10 sodi um hydrogen carbonate (2 x 80nml), brine (75mL) and the
organi c | YRS (MySO4) and evaporated. The crude pPOREPROMABI2TeN
purified by colum chromatography (silica gel, step gradient 0-10% McCH in
DCM . Fractions containing the required product were evaporated to give the
subtitled conpound as a white solid (0.92g). LCVS C el ectrospray(+ve) 413
(MN. 15 Step 2: 1-[1-(4-Cyanophenyl)-pi peridi ne-4-carbonyl]-[1, 4] di azepane
hydr ochl orbda:rlﬂlw;4)roduct of D4, Step 1 (0.92g) was dissolved in DCM (25ml)

d 4N HCI VgL '
for 2n Tt % | hJ&Eﬁﬂ""e“@éaf%&?ﬁJ*‘“ﬂd‘ﬂ%ﬁﬁ'ﬁé“ﬁw%ﬁ“‘“ T80 as
a white so E’&\‘@”@?'@é’f?‘ﬁ% 'BW“F é’ﬁ&n ?ﬂ’é 4(;5 %é’é‘é’ﬂl ption 5
1- Cycl cﬁpenﬂﬁ]dmzepﬂlpﬁérl di ne- 4- car bonyl ) - pi per azi ne di - hydrochl ori de (D5)
ft g/) lli 1 (4 Cyanophenyl) piperidine-4-carboxylic acid (D3) (3.94g), HOBT (1 01 ) TEA (2.7

cl openf, r
1l-tent- I[I:3'>ut 0) car bon tﬁ%’f@%&lwa4ﬁgﬁp€%§$bgﬂh&§ g(‘_ggaﬁ ngfp%lggﬁ% 40m)
was treat eaP ig g1 Yas epdeq andthgreagionsiead gl orpLhi SO‘K?Wté’I’aSSm n,
N- cycl opengvwdpprgted aad the redidbg ye-dissalved DI‘ZR:M?QmﬁleI\)vaad addibel aith statmmtedaact i on
m Xt ur gy Wagodhirh hy&Sgah c!artboﬁ% é&*’&}On@(%ﬁﬁé (7@% aﬂmerﬁéﬁlﬂ@% BY dftERRYSR) On

and the resultin r béd, ont |J|ca el
(1 oy S ancE e, T @%P@ﬁs@&?ﬁ#&% eyt ?J”THOF%WB% CoBH AT ng
10% 0. 88 agrtoHeRggiant 0o’ in ] fuizdions sﬁmtmm th@rre,qtar@ﬁltnrmt wae 30
the sol venévarpermyceﬁa@ye memnw&d @)’ﬂﬂ;ﬁdlmﬁlaﬁea wiie: salibt(0lokey Lomgound (2g) . LCVB

el ctrospré\g ﬁr %E,@

I b hydr ochl Th
b AL b B A
4N di oxanTh@Dro(iBfm;)fD4T6&n'éé(b92®wamdﬁsoWedm§CM ﬁ%néhamMNtl-ICflmMBh Excess
sol vent }Na&oxa'iﬁ ® @ﬁaduédwnﬁéaéaicﬂm &m)rai éftQtftht;tinHeescﬁ@m%Q%Geﬁi%) as a
cream sol i r # ion
1 yel obur fPaH ef%*g eth%tﬁ'% B SR Rl s TR O
1-tert- But‘é‘JS‘E E%ﬁPEﬁY HY) but y| - pi per azi ne

1-t er t2(But oxycar bonyI p| pera2| ne (5.69) was dissolved in dry DCM (100m )
fol I owed byesdristicasli tion of cycl obutanone (2.1 Og). The reaction mxture

tr acet Li?ﬁﬁs}wn@ R e %avgaaééoﬁ%}%llﬁﬁ%ﬁﬂ’f’c?@ A e it ur e

was then sBteprkd-@QyclppentybArlil deri-bugoxgicn %%m'@69ﬂ¢%h0"m19@%ﬂ¢ on
m xture vva&temaBbi@dycanbfbriyl ﬂner:NﬁQﬂi-c(a?lﬁbﬁ@;Inc andl (2.big) iDGh DR Omfjsvaetpsitat ed,
? Llaegu tit Sfﬂhéjﬁm%ec’ 1b-to)ﬁi\o gft ﬂf,ﬁf’m'ﬁy@wé‘aﬁ@fﬁylbﬁe@zm% Bgifm 91 ve
%I\ﬁlg mbj was added and the reac n mixture was stirred at rt for 18h. Excess DMF
was removed by evaporation and the resulting residue was re-dissolved in DCM,
adsorbed onto silica ge! (10g) and purified by chromatography [silica gel 0-10% MeOH
(- (containing 10% 0.88 ammonia solution/ DCM)). The pure fractions were combined and
30 the solvent removed by evaporation to give the subtitled compound (2g}. LCMS
electrospray(+ve) 366(MH").
Step 2: 1-Cyclopentyl-4-(piperidine-4-carbonyl)-piperazine di-hydrochloride
The product of D5, Step 1 (2g) was dissolved in dry MeOH (30ml) and treated with 4N
dioxan/HCI (5ml). The reaction mixture was stirred at rt for 18h. Excess solvent was
35 removed by evaporation to give the title compound (D5) as a cream solid (2g). LCMS
electrospray (+ve) 266(MH").

Description 6
1-Cyclobutyl-piperazine di-hydrochloride {D6)

40 Step 1: 1-tert-Butoxycarbonyl-4-cyclobutyl-piperazine
1-tert-Butoxycarbonyl-piperazine (5.6g) was dissolved in dry BCM (100ml) followed by
the addition of cyclobutanone (2.10g}). The reaction mixture was stirred at rt for 30min.
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5 NVR 6 [DMSO-d6]: 1.39 (6H, s), 1.68-1.87 (4H m, 1.9-2.01 (2H, m,
2.15-2.2 (3H m, 2.5 (1H m,2.6-2.78 (1H, m, 3.18-3.3 (41-1, n). Step 2:
1- Cycl oy 4migses azi ne di - hydrochl ori de The product oPCDEP2®eM21s (5. 19)
was dissolved in dry MeOH (150m) followed by the addition of 4N HCl in

di oxan (10nml). The reaction mxture was stirred at it overnight 10 before
bei ng evaporated to dryness t ive the title conpound as a white solid (D6)

(0]
(4g). Dé&sgiunpiriasatoryborgpdrids (e 3?9)4wa{qmqf@ﬂmrtmwswvgbmip Phgaidaiene
di - hydr oahisanérsi stirtdBat)rt overtight tolyjueyé biaupgjlatmnerhdlredstydn ediruay waewhaEhed (1. 89)

Ln DV ( %\ﬁfﬂﬂ@e;«gén—ﬁggﬁn ghdthé Bont ﬁy%ee%dwdm%ﬁd fiterBd Ot OF

1.t er t - bUHEES WaF BYA raw%fﬂmﬁﬁ%i%%% skpifed cEmrpung 5.9 01 €8 M3 2g) and
HOAT §0. O8I & [l&MS'@-dﬂh 1t39%e(6Heak t1i68n1 . BiaGHH M1 Sc.Qff (2H EnO2ct SR (Ydsirid wi t h
sat ur at e@,5 gl byedreo@en mas. hgnad @Hsajut i on and brine (3x), before being.
evapor at smal | vol unme of Et OAc and

tregt ed \%ﬂ??‘% I%A i@%k}g% p‘@iﬁ%&l?%ﬁﬁ!ﬁ%@&ﬁ% | uene was added and t he
react i on ‘dgapedegted RihPlee 1e(5a1513r"éﬁ5e‘éisscﬂ\f9§rﬂ“tw d‘é@@” (tRempdellaas e aken
up into EdGiion aidiN rHEGitiedliovanh(1Bi)HThe i rBactiont imidiureewae stirrdd @t pr ewdrpightat e was

filtgped ggﬁ?égéﬂ?‘#ﬁbor@t&f@ MhryrR06S ol thedido . brifidin 3B 5o %@;&}@b J.i sati on

et her at e title conpoun
el ectrospray (+ve) 252(MH ). 25 Description 8
1- 1 sopr oBaschiptiphJer i di ne- 4- carbonyl ) -[ 1, 4] - di azepane (D8) Step 1:

i gggg: %ﬁ&ob&fﬂﬂﬁpﬁp@fkﬁﬁé-ﬂﬁowlmbbfﬂm di-rydriaeRldride[ (D74] - di azepane C

ApSon s et R o e (R
d

f | naI I y( Ebmt:onogmgen bmloeycravemm-plpema&e-é{carboauhcaacm {1.949r BDGh(3. ZQ)hzﬂd?Qact i on

\T/a)s(L g&e W\W@ﬁ\q‘r ( osg)va:n@rr ah @b feRchbrivay dﬂ‘MEBd Wit BtOROLNEFatibd A éégrrara%cﬁ aﬁgd

brine ( 50 % r'gaa{ﬁg'gat%g?}w%é@ﬁd P"ie gﬁé@gﬁﬁ&gﬁgk"g@%{?%dat d to a crude

whi ch \/vaé'e%ﬁlll“? W?%G'SEQV%@)'%WB?H\V@WB%E irpalpd with 90% ep gradi ent

0- 1020 Me G Afwatet)aAfienzh ﬂ:ﬁ}&n@ u&%(hddaamﬂm ttee ieattidn @aporated @i re-&vapotdtens

contai ni Rgy Pl @engesph@qgs,@ﬁ Eak\éﬁh% irﬁBmgnd %Q@S%%M@H%ﬁ’ irk ene@.we the

btitl
1Lt or it B pe SreRials e ﬁl&, ot ashad witn sty hier B OGBE MBI VACMMB. 1 oduct

of D8, St(%ﬂﬂ‘swTi%@lioﬂdiom\&@adﬁlgh@hﬁ@qr@ff@!tdﬁdrim tittercmmpqura{B71004481 | adi um on

40 char cq_Qstéleegbs;ypaga(a@ngz(mRthe reacti on hydrogenated for 18h. The
cat al,yst was then renoved by filtration and the filtrate evaporated to give

t he szubt I tled compound as a clear oil (5.0g). -20 WO 2004/ 101546
PCT/ EP20dgs60iplion
1-Isopropyt-4-{piperidine-4-carbonyl)-[1,4]-diazepane (D8)

) Step 1: 1-Benzyl-4-(1-tert-butoxycarbonyl-piperidine-4~carbonyl)-[1,4]-diazepane
( 1-Benzyl-[1.4}-diazepane (3.78¢g) and 1-feri-butoxycarbonyl-piperidine-4-carboxylic acid
30 (5.09) were dissolved in DCM (150 mi) and TEA (3.6ml) was added foliowed by HOBT
(1.34g) and finally EDC (4.90g). The reaction was stirred at rt overnight. The reaction
mixture was then evaporated to a minimum, re-dissolved in DCM (50 mi) and washed
with saturated sodium hydrogen carbonate solution (3 x 50ml) and brine (50ml). The
organic layer was dried (MgS0O,) and evaporated to a crude which was purified by
35  column chromatography [silica gel, step gradient 0-10% MeOH (containing 10% 0.880
ammonia solution) in DCM]. Fractions containing pure desired product were combined
and evaporated to give the subtitled compound as a pale brown solid (7.1 g).
Step 2: 1-(1-tert-Butoxycarbonyl-piperidine-4-carbonyl)-[1,4]-diazepane
The product of D8, Step 1 (7.1g) was dissolved in ethanol (100mi) and 10% paltadium on
40  charcoal (1.0g) was added and the reaction hydrogenated for 18h. The catalyst was
then removed by filtration and the filtrate evaporated to give the subfified compound as a
clear oil (5.0g).
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Step 3:

1-1sopropyl-4-(1l-tert-butoxycarbonyl - pi peridi ne-4-carbonyl)-[1, 4] - di azepane
The produdtOafe4mBlsist ep 2 (2. 0g) was dissol ved in DCM ( 5@cinp2ecaghpaet one
(0.94mM ) added and the m xture stirred for 5m n. Sodi um

triacet oxyborohydride (2.7g) was then added and the reaction stirred at rt
for 1.5h. The reaction m xture was then washed with 5 saturated potassium
carbonat e Stepui:ilelsopEapyiidy(1: fgdebumxmaibogy!rp:pamwn&t-aamﬂnyl)h{dHl]-(dBZepﬁoerﬁ)

and brine {ROpbY uctTckmaO d@s%wéehﬁot)émmb aﬂaiasé’té@&(cﬁézﬁﬁh)to give
ET‘FSEBPLL%&% AR i %26@ 8 ;f“ i TS ahEhedioe (e ales tpnpg

Step 3 (1. @@edmsi the seantioe glired atgt B@rﬁ@m%m NeHeps thenvashedwithe
(10m) hﬁddgiuraﬁﬂq)crta@snim @arbwatesdolutrba%(aml)r $odiom hiGlugehh@ricratd $odtioni (3% u (r]I e
was then sk Wate

pot assi um §(Xrg] Bﬁﬁe 5?Jrfi\ |nTJn H?n@ dﬁtéér’ gwgsga)%r%@\%ema?gu E’adéom ). The
organi c | afPgsu Qﬂm@d' Ei hit aef‘?él éﬁ ated to give the title conmpound
(D8) as a Sieptd 1sl@bpmm®-47(9g;erldlm@4aael¢¢nyd}sbr,¢ﬂydlémn@54 (MH). 15

Descri pti omh@product of D8, Step 3 (1.5g) was dissolved in methanol ( 30mlt and 4N HCl in

1-1s Opm) pyblaéar{elggﬁ‘ﬂ)a‘%{dg8 X'Vheorléggt}ﬂrp wé)é ﬂﬁxreddaltpt t%r f6Y.. b?ﬁé{ Jac%r? ﬁﬁ)&tﬁer\]n?as

hydr ochl or |

1-1 sopr Opyq ﬁﬂﬁ[’ﬂﬂ‘{rﬂte@tt%ﬁyﬂ'amwﬁﬁﬁﬂd H}?e"ﬁ?‘ﬁ)‘e papiied Wfth-sﬁt%%ffﬁﬁ@ﬁiﬂsf‘ﬂmzo

pi per azi necdrbbrsdp solpiidn GO(mi) pead eramediwita DAdMm {3 ¥ fODEr dhenegdiid Jayévag) |

ethyl 4-flgeL tanﬁc:l eldpopBY t@ e%tﬁ@%dﬁ?dﬂ%?%%@aﬁnﬁnt@@gﬁd ((Pﬁ-}g?t' rred
in 0(5@@% :;(1 ! ﬁg_veclir%a(m C for 2h he reaction was then héated to
1400C f or ‘?Ctrﬁ’?P ion was then evaporated to a nini num and
the reki due re-dissolved in DCM (50m) and 25 washed wi th sodi um hydrogen
car bonat e P8serigiibri9 and brine (50nl). The organic Iayer was dried (MJSOH4)

and evapor g I e f y
(Silica gef"' o e Rl orBin G it R b AdS

sol ution) Fractions containing the required product were evaporated
to give t hStePs‘UUt-ISDPEQPMddfﬁhmcarlwﬁW'thon)tPll?@!“i'ﬂgﬁ-calﬂ@n&l]ect r ospr ay
(+ve) HB8 f iferazine30 St ep 2:

1-1sopro di n |

nydrochi or {4 Sk GRERIAY f*pf%@%%bp'gé"%% A0S GESS0 S Vel Ecnto o
(20mt) andl 23@90 ﬁ”ﬁlRﬁWssﬂﬂfﬂr ety 6 59?1‘73%8@!(5@ mPM3E RPrband heateddot o
refl ux fort1ZPC fon&hr cBid ramction whartkeen hasted e 469@Hfor atfedhdrc?ia  Tihenreaction

:nex?:;so' V&Ss ‘tﬁén‘@?/ﬁ g@r)to %ﬂ@éﬂlﬁggﬁﬁt 85 WM ResttileHeldissoildd (i DERN 65 Hﬁgﬁ% » rge
conpoumnd (‘ﬂ%ﬁheg ﬁ‘%ﬁ%ﬁ@ gl gn (:_aLr g%@te%g%o&wlﬁgnc%@ane @@’i O‘Tl’,\g%orggll'n&lﬁyleg)spr ay
( +ve) 360 VAs+driedDdda$Pot pash evep@eted. The crude product was purified by column
1- Cycl obut grodhafagrayi[silictegel; siep hesydnt Of 1094 Mediazegmaaiaing D09 0.880 ammonia
( solution} in DCM). Fractions containing the required product were evaporated to give the
- subtitled compound as a white solid (1.20g). MS electrospray (+ve) 388 (MH™),
30  Step 2: 1-isopropyl-4-[1-(4-carboxy-phenyl)-piperidin-4-carbonyl]-piperazine
hydrochioride
The product of D8, Step 1 (1.22g) was dissolved in dioxane (20ml) and 2M lithium
hydroxide {3.1ml} added and the mixture heated to reflux for 2h. The reaction mixture
was then evaporated to a minimum, re-dissolved in DCM (50ml) and ireated with 4N HCI
35 indioxane (20mi). The mixiure was then evaporated (co-evaporated with toluene) to
give the title compound (D9) as a white solid (1.51g, contains 2eq. LiCi). MS
electrospray (+ve) 360 (MH™Y).

Description 10

40  1-Cyclobutyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane (D10)
Step 1. 1-Cyclobutyl-4-(1-fert-butoxycarbonyl-piperidine-4-carbonyl)-[1,4]-
diazepane
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Step 1. 1-Cyclobutyl-4..(1-tert-butoxycarbonyl -pi peridi ne-4-carbonyl)-[1,4]-
di azepane -21 WD 2004/ 101546 PCT/ EP2004/ 004245

1- (1-t enWBVaRYISHF bonyl - pi peri di ne-4-carbonyl)-[1, 4] - direzawansnfi249 g) (D8,
Step 2) was dissolved in DCM (50m ) and cycl obutanone (0.96 m ) added and
the m xture stirred for 5mn. Sodiumtriacetoxyborohydride (2.7g) was then
added and the reaction stirred at rt for 1.5h. The reaction m xture was

t hen was hed1%tett—Bumymmlad)r@,cﬂ-an@hdmsMumrbaryﬂ)qmaﬂ-dlaﬁepaﬂamz ®y) (CBOBMep, 2)3mdi um
hydr ogen efééa%t%eDw Honarkd® cﬁmﬂs)noﬁ@@b mmeac(oféar% thJ Hﬁxtuférélﬁ%%rl ayer

was dri Edg%ﬁ%%é {F ce t\éi%%rrgﬁy%ﬁde ?2 9&;)Vv$ast tpxgn %HQ&C‘IE& 5 91e rea IOI’\ s%rrea a?rt whi te

lid (1
ioqlzm f)bufc;m Sh be ps%aqtlan réxiurecahbiey vashad with grlralpd Retasrismpeasbienate of D10,
St ep 15 ( 1solidtign \(@EGmijlisesiviny Bgtirogermedrbaieé slatr (3x&0chldhdbiing (504H). Whoxane

(10m) adg%g%mc rfm%%“&rieefl ©.} Qﬁ{‘e\ﬁabbwté‘djtozdnﬁfhfe%rubﬂi@éh %ﬁ;go %aa t4 on

m xture \éa orated to a m ni num an e resi with
sat ur at ed% 5?395&1]@] arbonate solution (50nl) and extracted W|th DCM (3 x
50m) . Thétmgam@ydlt'dyuyl ddfpiperitline-dcaddny ] Sdl-diazedaneapor ated to give the
title conpaspeb al&)oﬁ;s StepM| 1@7@q+as%sdoilae§®m)net%o¢{ a&pmmcﬂ wve) 266
EZ/TJ') 101 W g%‘h& E%Q'gé%‘%afiw rre cfrol?'?)? si[lga’ctlon n'!lXtUI'865
1-(5- WanWBBWQWWQCBW‘;tOp? peFMEMRddbe kg gﬁ»@ms&eﬂww gaarafedgiaigssium £t hy|

1- ( 5- cyanocaibpnatdisoiBey K§omi) ped extravtedwittaDBoK{B 3 S0ral}. dl'hza(brgan:c Iayer was
(P'lgg:ﬂ' ;3" 291641 drféd %Ysb&aﬁ&é\% %Feﬁé!d t@%{g@{ e(tﬁeESPn pdAsd (b'Fﬁ | Cle

(5000), Th U aaetheRy RN GoRt '("»%fﬁ »ﬁgbt on

m xt ut® w&‘s"',tl'hhﬁ 188 (4. ad), Rt 1d4Hninn @l S8d12em)-esi due acidified to pH2

vmth aqueous 1 N HCl solution. The aqueous m xture was then extracted with
DCM (2 x g% ﬁ%}p conbi ned organic |ayers were 25 then washed with sodi um
hydr ogen 0 m), brin 50mlL), and he dried (MgSO™4) and

evapor at eﬁa@ﬁ:’@i“?ep mé“'?@gl'l’iﬂeé'&“%ﬁfémfﬂ‘ feagidi11d solid (8.96g). Step
2: 145- Cyastepyr Ettiyhi2S-gyanpioyedind2-yl-plperidibesdytarbonylicladide product of D11,
St ep 30 ( 8 Piifesibineascatbe Mt vel difyi bstér (5. 20ans sk i bMdd(hodah) &nd Sol uti on

(o o R L 0 L OF, D RRpB o s

aqueous 2Reiefl taePC fardl WP arrRd The fepcligibduse waminey quiP@ai?@r% Pned
or gani ¢ exiiniatisankihe residme acidiied o pit-Ciwithraqueo(S ORI BGI shhitied. g SG4gouand
evapor at e%litﬂreghé(sethbﬁ%xﬁéété@ \nﬁtﬁ x 6bhh) P @omﬂi’ﬁé& ﬁrg%ﬂm ré @e@og) 35
Descr bg)t [ ?@ déﬂ’ %’g Rﬁ %/Qf-?t ﬁgé BI ne- | de
(D12) W%ﬁ%‘& SOk "5’9?{1 E%P ) Py b%’ﬁ&ﬂ i thes ’}e 5. 50)
was heat e dMp8Ou)efridigvaparated to give the subtitied compound as a white so}ld (8.9609).
Step 2; 1«{5-Cyano-pyridin-2-yl)-piperidine-4-carboxylic acid
The product of D11, Step 1 (8.96g) was dissolved in 1,4-dioxane (50ml) and 1M LIOH
(, solution (38ml) added and the solution stirred af rt for 4h. The reaction mixture was then
30 evaporated to a minimum and the residue acidified to pH-2 with aqueous 2N HCI acid
and extracted with DCM (2 x 100ml). The combined organic extracts were then washed
with brine (50mi), dried (MgSQ,) and evaporated to give the title compound (D11) as a

white powder (6.60g).

35 Description 12
1-(5-Cyano-pyridin-2-yl)-piperidine-4-carbonyl chloride {D12})
1-{5-Cyano-pyridin-2-yl}-piperidine-4-carboxylic acid (D11) (5.5g) was heated to reflux in
thionyl chloride (50ml) for 1.5h and then ailowed to stand at rt under argon overnight.
The reaction was then evaporated (co-evaporated 3 x with DCM) to give the title

40  compound (D12) as a yellow solid (5.70g).

Description 13
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thionyl chloride (50m) for 1.5h and then allowed to stand at rt under argon
overnight. The reaction was then evaporated (co-evaporated 3 x with DCM to
gi ve the W@R@440tdeonpound (D12) as a yellow solid (5. 70@CT/EF2es0izasi on 13
-22 WD 2004/ 101516 PCT/ EP200-t/ 004245
(2R, 6S)-4-[ 1- (4- Cyanophenyl ) - pi peri di ne- 4- car bonyl ] - 2, 6- di net hyl pi per azi ne
hydr ochl ori de (013) 1-(4-Cyanophenyl)-pi peridi ne-4-carboxylic acid (D3)
(6.929), HEBT6641T4)-CyaRdphdnyl)-pineyidanad-CamaB6)l-2 6 tintietratipipepazine azi ne
(3.09) wer ﬁyéFddhi&‘i’dé{DQYF (25nl) and then EDC 5 (3.7g) was added and the
reaction stirred at, rt .overnight. The solve \ t resi due
redi ssol ve '(ﬁ@BWEWBR_GFQH%'%&?ﬁS%&V Gicel @5551) W??@dé@mﬁd’gﬁmgg%
car bonat e (B andgBMIGS)-Bedireethyisinglazined 3t0ae wereystiires in pdk (2hmikang igs&HC and
evapor af ed(3.T¢levay adtdpreldie reawtion siiresd ftut dfareidhbyThecdalvent ek evagcgied phy
Lsi 11 ca gebng ygl @eiohe Adiishl, i Ol eind AR FhdHeRuPiRE0RAFRN! 2
sol ution) hn . r?ét |8§§_§ gon ni.n e reﬁ(bglf'e &rﬂo t wsare
evapor at ed Yogen eaPRpate (e X 855k r'%%&&%' P ORIRIAG P d\)@@%@f B (1 ond)
and tr eat edvanaréfed NTRECride mipdudiwas drdrepurified byicokmrmehreinatagraphydsiinadggl.D13)
s 2 whi L e @aFhdiAr- 0ouadrH @ dinink 10950.860 airindHgolutdh) iPDEM 0spr ay

ve . I .
LT (B2 G, Ehlons dinalgihelatlied froguciere ayaporptedtp gjye e froe bage
hydr ochl or Fei@poyngwhich was dissglyes ¥y LEM GO anditregtedivih diydiel ip giathy) ethstl TEA
(3.63m) wer givethertitieccormmaDEM(D 15 asrd Yhite precipitate which was filtered off (1.80g). MS
1- (5- CyanogRyirbghrsly Erih B2p(WaQH). di ne- 4-carbonyl chloride (D12) (5.70g) in DCM
(15nl) 20 was then added and the reaction stirred at rt under argon
overnight. The reaction m xture was then washed w th sodi um hydrogen
carbonbt e PesgriBlivif4and brine (50ml). The organic |layer was dried (MySO4)
and evapor at[eq50yapopgridinc2-yijpipsridine4-odtb ohylis4]-giazeparechydrochlovide
chr omat ogr [silica gel, gradient elution 0-100% EtOAc in hexane]. Pure

roduct fractr'ons were conpi ned and e r at t | ve a | e yell 5
Dol i (1 1A kol Beliraaoane W omang e St werd e R 1o
in 1,4- di owandsQanp-pyridintehghpiseiidined-carbany! ederiden(D 12h 6. 8eg)ir PCMESMI)
g\éapor@(z edwig teHnVAidedaaridi thé feactemBRtEttat(Qler afgoh HeMigy. TPkirgadtion 929) -

scriptiop, . . ,
(S)-1- '[O| -( Eﬂ"@?ﬁ@%ﬂé‘@ ashed with godium fvdiogen, carhongte (24,591 gad BUne (50 5y A
stirred sol DBPERNE laYerasYrisddMssiin Fodpyrpergeh o aive g rpguct hichwas
(230ng) i npOX@Md Hyldhidn abromategspty [ellitadelvwgrabicok elutibn 81100% B©AdIn 13ml) and
"o- evapor af ey o ebductRgbtins it BamBRIGH ahdHAG KRB AL GBI
(3 o 3 e e 118 PR elves T 4 fStete 0RD ks RRuL B il Hho, .2
mol / g) andioxg)e M@m@tr@nﬁ@ﬂgq phi for 2h. The solvent was evaporated to give the tifle
compound (D14) as a yellow solid {0.92g).

(—- Description 15 _

30 (S)-1-[1-(4-Cyanophenyl)-piperidine-4-carbonyl]-3-methylpiperazine (D15)
A stirred solution of 1-(4-cyanophenyl}-piperidine-4-carboxylic acid {(D3) (230mg) in DCM
(10ml) at rt was treated with oxalyl chloride (0.13ml} and 10% DMF in DCM (1 drop).
After 1h the solution was evaporated and then re-evaporated from DCM (2x 5mi). The
acid chloride was redissolved in DCM (10ml) at rt and treated with

35 diethylaminomethylpolystyrene (780mg, 3.2 mmol/g} and (8)-2-methylpiperazine
(100mg) and stirred overnight. The mixture was flash chromatographed [silica gel, step
gradient 4-1 0% MeOH (containing 10% 0.880 ammonia solution) in DCM]. Fractions
containing the required product were evaporated to give the title compound (D15)
(248mg). MS electrospray (+ve) 313 (MH*). "TH NMR & (CDCls): 7.47 (2H, d, J=8Hz),

40  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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(100ng) and stirred overnight. The m xture was flash chromat ographed [silica
gel, step gradient 4-10% MeOH (containing 10% 0. 880 amrni a solution) in
DCM . Fr d¥0iz¢iH801d6nt ai ni ng the required product were eygRgEmuegolifsgi ve the
title conpound (D15) (248ng). MS electrospray (+ve) 313 (MH#). "H NWR S
(CDC13): 7.47 (2H, d, J=9Hz), 40 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 (84 m, 2.28 (1H, :

2. 03- 1. 61D¢saHiptign 18.. 80-1. 45 (4H, m, 1.08 (3H, m -23 WO 2004/ 101546

PCT/ EP200@R)O0A24CyddsitHeng i} piperidine-4-carbonyl]-3-methylpiperazine (D16)

e Eén‘{)@e SUPRIRAEIY B 0Bl 5 Rk BRRELAEh 1) T

1- (4- cyandfy @?@ha)ndd @rmafihﬁ’emr%ed&m the progedyre eidyesgrigtion D15.
(R) - 2-5met hyl pi perazi ne using the procedure of Description D15. 5 Description
17 (2R 553,5@, idiety SR -1- [1 (4- Cyanophenyl ) - pi peri di ne- 4- car bonyl ] - 2, 5-

di net hyl tI d df

1 (4 &ﬁ@ﬁ%ﬁ%r‘gﬁ%ﬁ)dﬁ- TR PP per it TR R s O

5R) - 2, 5- ddmthylppnqséwagu% usi ng the procedure of Description DI5.

g)eé)scr i pt1 | Oime fit& daddpound (D17) was prepared from 1-(4-cyanophenyl)-piperidine-4-carboxylic (D18)
195%% ne

The tll-dt I eééo%@%q?%igm %ﬁ?@g@? u5| ng {h]gl p?r??eadral r%?f)@é%&:p%é g%'

Description 4 stepl 15 from 1-(4-cyanophenyl)-piperidi ne-4-carboxylic acid
(D3), (ZSDeﬁgjpt@rB"&ji met hyl pi per azi ne di hydrochloride (J.W M ckleson, K L.

E%:B$ngﬁdam 1-[434-CyaAdphenyl)-p ndmem:ar be-3, 8 MirkdthylfibéraAddS i 18) EDC,
i Beni*‘ %%*s BQB%W?%@ ﬁﬁgwg gh@%‘g’ag%&ré% PREGIRSPB A RiER!
(1 W@D‘H&'}enﬁ}é@%@@& Ad?QJ'BWFVéJ%aF@ (R3 &%'Se%é/ ls®dfution at OC of

(S)-2- rretdjimemyﬁ;merazmedmjzﬂ@):hﬁondé)aww Riddspnald. Beloaghyhd . nalatdikennd.) . The
tenper at upgy \end! @seéqg@ ), 41324 BYTEDE, HOBT 2RDR-hE® r:ﬁé%gl% DfEr € was

stirred at 1t for e mixture was washed w th sa urated aqueous NaHCO3
(2x100m ). The DCM 25 | ayer was dried (MgSH) and filtered. The filtrate was
absor bed Bes@imtian ¥ and t hen purified by colum chronatography [silica

gel , =t ep(&ﬁaﬂeﬂylo@chﬁ%ﬁm%éﬂWI eftzivge (0h®Y0 0. 88 ammoni a sol ution) in

?9\\/4 e) t (2)31% Vﬁégﬁ 51' t&@mgﬂ QB0 V\%@ Ridkd GIEwENo coSBslifs T ospray
(S)-1-Ben? A8 Y'R'P &aZ(qee(fl 9N OGN 62095d) AR Yrietpylamine (14.5ml). The

peri di ne- wnmraiqus ﬁlowmtthylls@frpmrtﬁﬂ tnet 4rioRidE reaction mixture was stlrred at rt

1- (tert - Bigr GHYTH DORE WaRiviRhbd WA <40 8RE8 aybibdes REHAOL 02 ﬂ%

(L P oA ol T, o AL O LR 50 anc
punfled by column chromatograp [sultca gel, step gradient 0-10% MeOH (containing

10% 0.88 ammonia solution) in DCM] to give the title compound (D19) as an oil (10.18g).

( LLCMS electrospray (+ve) 235 (MH").

30  Description 20
(S)-1-Benzyloxycarbonyl-4-[1-(fert-butoxycarbonyl)-piperidine-4-carbonyi]-3-
methylpiperazine (D20)
1-(tert-Butoxycarbonyl)-piperidine-4-carboxylic acid (0.53q), {S)-1-benzyloxycarbonyl-3-
methylpiperazine (D19) (0.5g), HOBt (0.299g) and diethylaminomethyl polystyrene (1.78¢g)

35  were stirred in DCM (30ml), then EDC (0.53g) was added and the reaction was stirred at
rt overnight. The mixture was filtered and washed with saturated sodium hydrogen
carbonate solution (3 x 50ml} and brine (30ml). The organic layer was dried (MgSQ,)
and evaporated to give a crude yellow oil which was purified by chromatography [silica
gel; 0-100% ethy! acetate / hexane) io give the title compound (D20) as a clear oil which

40  crystaliised on standing (0.88g).

Description 21
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35 were stirred in DCM (30nl), then EDC (0.53g) was added and the reaction

was stirred at rt overnight. The mxture was filtered and washed with

sat ur at ed WSO 3V IY&Er ogen carbonate solution (3 x 50nl) pamccroi4wes2(430ML) .

The organic |ayer was dried (MJSO4) and evaporated to give a crude yell ow
oil which was purified by chromatography [silica gel; 0-100% ethyl acetate
/| hexane) to give the title conpound (D20) as a clear oil which 40

cryst al | i sé8)-bifl-gedrRlitoyy¢arbesyl)-pipsritine-gtdashomyi]-2aveth@giperazine (D24)

PCT/ EP2004/ §Pﬂ@é§zyioxycarbonyi-43§8 (tert-buto carbony!) prpertdtne~4—carbon?é }-3-

(S) - 1- [1- (Lelih o0 WS 35 066 g P BEIEb0S: fr SALRSTI i el BB BBRE e

D21
ES) )1 Benz ¢lrossphaivpiggpue-qvet (9% Ralladiveareeanend) (107 wataringsiee catalylie bony! ] - 3
met hyl ps peqaaiting. AR20) 6% he3dplystassdessodd bylfiltratiat frahthie fltiste Mas and
hydr ogenat %da;ﬂ;rate@wgﬁefﬂ%mre rﬁp’iﬁMBXDter salm{ﬂé?ﬁb»ha&(u;ﬁggy charcoal (10%

wat er paste, catalytic 5 quantity) 16h the catal was renoved by
filtration and the filtrate was evaporated to give the title conpound (D21)
as a whit eDesomiRlion8226g). Description 22

(S) : 1I | sopqsmlsoﬂmﬁﬁyl(4-ﬁr-aehwwrmw-a,'rp@'riﬂmd-dicamcém]acsbonyl 1-3- 10
nmet hy PeLRA E ée r(%

S)-1-[1- carbo |d|ne rbo math i ne
(S T S B s A B
acetonitri Beoqmganadﬁ@Bmm@tda@tﬁsumcm@onateda 1Egbn>a§e©pttnilm(2mr) Werer owave
for 4531 n. hdfed &t muﬂ@mvweﬁ]la@@ tuln’uéeernqsrowa«}ewnat THe mikBreolaidieRr oduct
mas redi ss I Ir pgen
ca bonat e ﬁ}t%’rgﬁla@@e rg%gmlr qu’%gr#\é}égb{lﬁe% i Eﬁi@ﬂ?“ﬁ??@%\/\gé}ogrl ed
(MySO4} 3 anwitBsaiyrried sedive fgfﬂ@ﬁ@r?@fhtﬁﬂﬂ@@%t@ﬂdéﬁ@%@)z@f) brénex(20g1le aheo; |
(0.11g) Desayanjatiayen wais @id (MgS0,) and evaporated to give the title compound (D22) as a
(S)-1-1 sopgggy&ir(bjﬁ@) peri di ne- 4-car bonyl) - 3- net hyl pi perazi ne di hydrochl ori de
(D23)

(S)-1-1sopropyl-4-[1-(tent-butoxycarbonyl)-piperidine-4-carbonyl]-3-nethyl pi
perazi ne DPesoyptien 23g) was dissolved in nethanol (10m) and treated with
HCl (420 HCI(S)I-msiupecbﬂsmM-(mém.ne-mcfﬁkbonﬁj-eaﬁew@lmgex&tzlrreraidyaiodhtomeemm ht

the reacti H: {- ¥ —(t&‘f% a?go& Atirfe- HH&E} -84 AORY R
g;t Q_agflo\’m ﬁ g\ﬂi\ﬁ?lss%g@:{%{ﬁ%@t l}\?gﬁ?{e‘?‘\?and reate %wt cf-ln(Pl (H&a—lfl%?dgﬁethy?
(S)-1-Cycl ether,wIOrrA} [Aftertbeing-shiore d el d averpighit Jhepiegetidndhnixtire waarevepyrbled3oe a

(mé; h31/| Pi peragimiim, c8%dap&8ted from methanol, and then cér;egoar': 5|0]0c fo ggfte the tltlte o i ne
(D21) %% 1%%‘3“’“5#&%@?%%3?% %rﬁg’h%ﬁdlﬁ ﬂja%re sti r?led I n met%alr[])olo (10m) at

rtfor 10mn and then sodiumtriacetoxyborohydride (0.26g) was added and the
reacti on sDescdptiari 24t overnight. The reaction mxture was evaporated to a

m ni mum andsf ey clobttyAsnv@erinhtdXNMakR) piperidine-4-carbonyl]-3-
( methylpiperazine (D24)

30 (S)-1-{1-(tert-Butoxycarbonyl)-piperidine-4-carbony!}-2-methyipiperazine (D21) (0.13g)
and cyclobutanone {0.1ml) were stirred in methanol (10ml) at it for 10min and then
sodium triacetoxyborchydride (0.26g) was added and the reaction stirred at rt overnight.
The reaction mixture was evaporated to a minimum and then redissolved in DCM (30mi),
and washed with saturated potassium carbonate solution (3 x 25ml). The organic layer

35  was dried (MgSO,) and evaporated to give the title compound (D24} as a clear oil
(0.13g).

Description 25
(S)-1-Cyclobutyl)-4-(piperidine-4-carbonyl)-3-methylpiperazine dihydrochloride
40  (D25)
The title compound (D25) was prepared from (S)-1-cyclobutyi-4-[1-(terf-butoxycarbonyl}-
piperidine-4-carbonyl]-3-methylpiperazine (D24) using the procedure of Description 23,
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and washed wi th saturated potassium carbonate solution (3 x 25nl). The
organic |layer 35 was dried (MgSO4) and evaporated to give the title conpound
(D24) asvaz2elgarss@i | (0.13g). Description 25 PCT/EP2004/004245
(S)-1-Cycl obutyl)-4-(piperidine-4-carbonyl)-3-net hyl pi perazi ne

di hydrochl oride 40 (D25) The title conpound (D25) was prepared from
(S)-1-cyclobutyl-4-[1-(tert-butoxycarbonyl)-

pi peri di ne- 4-car bonyl | - 3- net hyl pi perazi ne (D24) using the procedure of

Descri pt i Desctiption-26 WO 2004/ 101546 PCT/ EP2004/ 004245 Description 26

f: 3 bgn;tsga?ﬁnxb ﬂop@haqgahiwﬁﬁdabeaﬂ .zl%gn y &?ﬂ%ﬁbﬁ@ﬁl g )E<>26)rggt ;IISSI um
net hyl pi pe tﬁ%ﬁ“ﬁg ﬁf@&ié g%f's aﬁg A %(Sﬂ 3%983\%8’%%% ?

i odi dé ( 1metbitpiperaging ) f Ged @W&bcﬁéﬁ%a fauow@bmbﬁowmvlno@ﬁe 11T$rel
reaction #dhy heixtuRswadesatat Iaomdxbcaem@ﬁph’hb@eas:inoarmixmhewa@ﬂmﬁaub%d wre .
n Etonc SR pi e *“@ie R HARRE Brc Sue fudiciia 2y bﬁeﬁ% e 400 G e
(MySO4) a H%&’ﬁééﬁ‘hef’étpéﬂ SA&( Mlhand W?*Fhsedd’&?%‘%‘ﬁa(% 6Y)- d8e &OBFIaveBg) . 10
LCVB el ectvaodirdaiigSue pn tan¢duialed to pbedheé fite com@duind (D26) as an oil (8g).

('S) - 1o soprmBWieckosBah Y HRi)peTagHne hydr ochl ori de (D27)
(S)-1-isopropyl -4-(benzyl oxycarbonyl ) - 2- net hyl pi perazi ne (D26) (7.6g) was

di ssolved_in C 15 EtO—I (120nl) and treated with 10%d/C (2g) and
hydrogena‘PW‘lﬂW@r at nospheric conditions overnight. The catal yst was
filtered @)ﬁ-l&uﬂrmﬁ-ﬂeﬂeﬂmylﬁip&taé}ﬁe(I&&frb&hloﬂ'be (D27)I trate was treated with

et her eal (d lox a:‘ﬂv‘o%ﬁ'!' NELERME (D28PE"E) Sthsl Pssofley eSS 1O
)1 20%@&,2,80 ](EIJ F%) ﬁh 1B (igg] Zg %@dro ehate Pngir a?mgsg}}/e‘iﬁ"’ve) 143
(S) 1- i sopangpiphs nvqrmlght é'rhe Bialyst yeafibonsiof-andyeshed ath £tk BOm). The- net hy |

pi pgraZI nmtrét@&?a)s taea(édam*th Biireroy B bromyl IN PICPET diglih CZBetﬁelqahb@&éf hdratedco d % t29)
in dr o

ol oned & i ¢ f"ggﬁe rl{)&@l{)l_ﬁg ’?"?%;?1'7 p% B\gﬁ’@‘g ??gﬁ?%ﬁ@*‘%&% (29)
and NN—d( propylethylamne (5m). After the reactlon m xture was stirred

over riight, water (50ml) was added and the cloudy precipitate was extracted
into Et Obgeg.%ﬁﬁ@ﬁﬁg dried (MgSO4) and filtered. The filtrate was absorbed

0" 10% MaS! -=338ﬁ$w?ﬁ§"'é€¥1§% SRR LAY S rori Bt e Fact | ons
cont ai ni nB PﬁF@'ﬂ%ﬁlﬁ ved product were evaporated to give the title conmpound
(D28) as w#tesiButd:ycaidpnyl)-pldBrigihecttcapisguyliyacid (3.2g) in dry DMF (30mi) was treated
25  first with EDC (5.4g) and catalytic HOAt followed by (S)-1-isopropyl-2-methyl piperazine
hydrochloride (D27) (2g) and N,N-diisopropylethylamine (5mtl). After the reaction mixture
was stirred ovemight, water (50ml) was added and the cloudy precipitate was extracted
into EtOAc (2x25mi), dried (MgS0O,) and filtered. The filtrate was absorbed on silica and
(__ purified by column chromatography [silica gel, step gradient 0-10% MeOH (containing
30  10% 0.88 ammonia solution) in DCM]. The fractions containing the required product
were evaporated to give the title compound (D28) as an ¢il (3.8g). LCMS electrospray
(+ve) 354 (MH™).

Description 29
35  (S)-1-isopropyl-4-(piperidine-4-carbonyl)-2-methylpiperazine dihydrochloride
(D29}
(S)-1-1sopropyl-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-frifiuoromethylpyrimidine (D30)
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(+ve) 354 (Mi+). Description 29 35 _ _ _ _
E[S))Zg)ll sovpvroozpz%ilifﬁ-;g(pl peri di ne- 4-car bonyl ) - 2- net hyl pi perafz,(ljgleEpczj(:'S%‘irz.(‘)fhl oride
(S)-1-1sopropyl -4-[1-(teat-butoxycarbonyl) - pi peri di ne-4-carbonyl ] - _2--m3t hyl - p
i perazine (D28) (3.8g) was treated with HCl as described in Description 8
step 4 to gl ve the title dihydrochloride (D29) as a white solid (2.59).
LCVE el ect Aoygregof(peiassius dugrider) .77ghandegreusplida (389g) was stired and
ISD-CITB; Eglz)bg;lhéatéd 1geiee Lbivy pyealah Oﬂde(rD_EQc)umf—Gl M_a)mezuﬂ rdif.1 #der cooling,

: - I - [ S
j odi de (5. é{ Hﬁ'g% ﬁg%:gg“ﬁ%%‘gﬁgnag{d ;ﬁ%@b? %Lt‘rﬁ%% (%A%ﬁé%g?&%ﬁw %é]ggr
vacuum (- 18 AT Y OTR! Vigfiers (458l pRY 5- ot Iﬂéjq’pyf' | ﬁi@égg ﬁ"'}‘”HFﬁj
N- met hyl  pwag gtiriadi afohior b2 @nt! Yhendhe baavdesbittisinl veasepbusgd into 6N ammonia
(trifluorosemitianl Thel greduty Wak leangctéd die BHO X Stk washiene
(5:50) TG 5 6 oy LTl [0 G B TGR | JeBeade Sl i o
was poured |Iﬂ%o @ﬁl 4 a soﬁrﬁ‘t|_on..nﬁ'3haé1 8? duc Q/vaé Qi)t dc V@BOF%?% et hyl
acet at e andhioRategrapcerssiliga gel Weluhrwiting@-RO%gHeNieromeaNSdR pestage) geven and

brine and thbditie dompdurid\IZBPD4} aavtdtessotih (2. 44)e dH NMR(ODEIB®.8PkBH,&). silica gel
(elutign with 20-50% di chl oronet hane in pentane) gave the title conpound

(D30) as whi tet\. so#'d (2.4g9). 1 HNWR (CDCI3): 8.97 (2H, s). 10 Description

31 2-Chl or 5 BIRY"Y _1luor onet hyl pyrazi ne (D31)

2- Ami no- 5-2-Ghiergdr-tiflarpmeihdpyrisgineND3dk| | US 4 293 552) was converted into

g $ tH fl uzl;ggﬁgi—ﬁ-yﬂifﬂwf@ﬂétgylﬁyt@ﬁﬁe((ﬂ)dsé],Qltmfl 2%monve?;d into 5- POCI3 (an)
-Trifluorg P %@Hiﬂﬁ ‘°ﬁ§3’§5§? ,quﬁos‘?[’%é)_ AR e et'h?p FSin-2lo

coftainin ro conc. o] h. € cooled mx S poured onto

icg arld br g aE Gepigtet TIUKIA P Onleah) ContaBingd Pem T cang- BeSOstor ah thee) wit b

di et hyl et ¢tmoted Mixbire wasmedredexito astadweowghidsipld & byl additioat afrsolichNaHBOs ne,

dried (NaZ2H{daxtrabdqeRpMtpdiethyl &her. Yae birddl bkPad® WBRLNEsHBHh Ratefahd ght

T L e i T S
!

32 (S) - 1- Mt @A) M Wafet P Y B9 pifbout fgthes pupligedios o HINMRS of
(S) - 2-26ut aaDICl{:EBBRAYIH, i, DBATHSY ) was treated with Et3N 25 (1.26ml) and
foll owed by dropw se addition of nethanesul fonyl chloride (0.52ml). After
1h the sol #t | on  was, shed with saturated sodi um hydrogen carbonate sol ution
(5mM), wa Ciasl , brine (5m), dried (MJS™) and evaporated to give the
title conmpdimcdMethpirrppyhmethpnesulionr(B32)CDCI 3): 4.74 (1H, m), 3.00 (3H s),
1.67 (2H, A} icekoilsdutidn o (S)-2-butanol (888mg) in DCM (15mi) was treated with Et;N
25  (1.26ml) and followed by dropwise addition of methanesulfonyl chloride (0.52ml). After
1h the solution was washed with saturated sodium hydrogen carbonate solution (5mil),
water (2x5mli), brine (5ml), dried (Mg8Q,4) and evaporated to give the title compound
(D32) (1.01g). "H NMR & (CDCl5): 4.74 (1H, m), 3.00 (3H, s), 1.67 (2H, m), 1.41 (1H, d,
L J=6.5Hz), 0.99 (3H, t, J=7.5Hz).
30
Description 33
{R)~1-Methylpropyl methanesulfonate (D33}
An ice cold solution of (R)-2-butanol {888mg) in DCM (15ml) was treated with EtzN
(1.26ml} and followed by dropwise addition of methanesulfonyl chloride (0.52ml). After
35  1h the solution was washed with saturated sodium hydrogen carbonate solution (5ml),
water (2x5ml), brine (5ml), dried (MgS0,} and evaporated to give the title compound
(D33) (0.9g). "M NMR § (CDCls): 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).

40  Description 34 '
1[1-(4-Cyanophenyl)-piperidine-4-carbonyl]-piperazine hydrochloride {D34)
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J=6.5Hz), 0.99 (3H, t, J=7.5Hz). 30 Description 33 (R)-1-Methyl propyl

nmet hanesul fonate (033) An ice cold solution of (R)-2-butanol (888ng) in DCM
(15m ) waWOoeHtoad#éwi t h Et 3N (1. 26nl) and fol | owed by dropwpmesadeisti on of
met hanesul fonyl chloride (0.52nl). After 35 1 h the solution was washed

wi th saturated sodi um hydrogen carbonate solution (5m), water (2x5m),
brine (5m), dried (MgJSO4) and evaporated to give the title conpound (D33)
(0.99). 'HHNReSoMPDOLE)\D34). Wak [fréphredironB1-QB cyBldaphenyl)-Aipeidige@di-canaoxylic 41

( 1H d, Iz& BHhndQ-R8 chrboRyigipeidzhe idt8 siPRRR imdHneP b @éscnﬁtson 4.

1-[1- (4 Cyanophenyl ) - pi peri di ne- 4-car bonyl | - pi perazi ne hydrochl ori de (D34)
-27 WD 2004/101546 PCT/ EP2004/004245 The title conmpound (D34) was prepared |,
from 1- (4-1eEatw®BRS ) - pi peri di ne- 4-carboxylic acid (D3) and
1- tert-5butmsyi&abkﬁaﬂyﬂ)mmmmyllcaﬁ)dnyl)@yﬁdmel(&)Bsmanner to Description 4.

Descri pti ofeRRohicotifd RENS I DY SRORTY EDBY R A
; OFPL%S”L:&@:%L&&@;C fé? &f{v BE%??PVK&WW&&B BW%H ﬁ&ﬁ@em)

fol | owed L.53pH)was adldasl. The r%mx) migsreawiteallowed do stinaitrt overnight Whe DMEs

al | OY\?d t Owgd temced bty eXSdratiEhand thegediMing rediiue aR \editibyie@ vaRReat | ON anﬁht he
resu e
bout | Afer 'i%%%%@?%g%&?wﬂﬂ? *ﬁ‘ﬁ%f‘w%%dﬁ?ﬁ 195500 MEAERA IR G
silica gelWahabsoihedone "W@@PG@H” BhedgR SprAnategraPiRalslisr 9ek 189 gr adi ent
0-10% I\/EO—grédlenitlhﬂ @I%rﬂ@e@ﬂ%’@@dt&ﬁmgmMDﬁBmmd)mlaBy)lutlm)mCM]FFﬁazﬂlloms

?%g;i' g[sngc&n'&ﬁmﬁ&me e Sgdlréb‘ PHGE WRE %v%&@ﬂ% @@eft@a gilt!ézféiblrﬁ;'g&ﬁd' (bbS)SQéJ:Srpound
Deécri pti o‘cf?" gb bgg)cﬁﬂ ?qg t?semynéf’mﬂ” %?igﬁgr bonyl ) pyri di ne (D36) The title

compou®d (D36) was prepared from di net hyl anmi ne and 6-chl oronicotinic acid
accordi ng [Déhdrrmomrxﬁ:edure described for Description 35 M electrospray

(+ve ion) é%ﬁ IQﬁ d @g@ cPAe rom)phenyl ) - 2- net hyl - oxazol e
D37) 4-B m d . h
goge% her r %’H éﬁgtlé)r"&%ﬁnpreﬁ? {rog1 % @We?fw m'agé&?’éa&%ﬂ"ﬁ?@'%ggé al | oned

to cool, aam:onhngilotthapmedw@td@@emaﬂa‘owem@ow)ﬁd\ﬂa efecosPrag (hve ion)THid
or ganim phggetwas washed with aqueous NaCOH (0.5N), aqueous HCl (0.5M and
saturated aqueous NaC solution (100m of

Description 37
4-(4-Bromophenyl)-z-methyl-oxazole (D37)
4-Bromophenacyl bromide (21.3g) and acetamide (11.3g) were heated together at
25  130°C under argon. After 2.5h the reaction mixture was allowed to cool, and partitioned
between water (150ml) and E{O (150ml}. The organic phase was washed with aqueous
NaOH (0.5N), aqueous HCI (0.5M) and saturated aqueous NaCl solution (100ml of
- each), dried (MgS0,) and evaporated to give a brown solid which was recrystallised from
Q hexanes to give the title compound (D37} as an orange solid (4.1g). LCMS electrospray
30 (+ve) 239 (MH").

Description 38
5-{4-Bromophenyl)-2-methyl-oxazole (D38)
Trifluoromethanesulfonic acid (6.6ml) was added to a flask containing iodobenzene

35 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 hefore 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 (150mt), dried (MgSO,)

40  and evaporated {o 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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each), dried (MgSO4) and evaporated to give a brown solid which was
recrystallised from hexanes to give the title conpound (D37) as an orange
solid (4.1g). LCVS electrospray 30 (+ve) 239 (IWH'). Description 38

5- (4- Bronophenyl ) - 2- met hyl - oxazol e (D38) Trifl uoronethanesul fonic acid -
(6.6nl) was added to a flask containing i odobenzene 35 diacetate (12.2g9)
and MeCN (200m ) at rt. After 25mn. a solution of 4'- bronpacet ophenone
(59) in MeCN (50nl) was added and the resultant m xture heated at refl ux
for 6h. The reaction was allowed to cool to it before the solvent was
evaporated and the residue partitioned between saturated aqueous Na2CGO3
(150nl) and EtOAc (150nl). The organi ¢ phase was washed with saturated
brine (150p&3cripfivng® (MgSO4) 40 and evaporated to give an orange solid. The

crude prod Lmomnﬁ)%dﬁuquﬁﬁiﬁﬂle (phsonat ography (silica gel, 50% Et OAc

in hexane) tse B8 - agt( gg é;}zgm %)axafesfwap A6 lsBsPb d (3.50).
LCMS el ect ro

5-( 4- Br'omoBTRIA Ghe; % T BFtof miUmy e dawed vATh

1. 6M sol ut foghovas Thek spl n%@etaﬂdéuvm@b@zg@ﬁﬁ?F@MnJHFs(ii@memﬁéhqax. me (4.85q)
in THE ( 108ddel tathe(GEactibhanixtascaridorilowsd taustie fon@dh AN btevEdmilpovascadded toothet over 1
h. A sol ut jeaptidhl theRirgaA ms%é?'éfémﬂﬂiﬁa &aw)togﬁewﬁo\bﬁemwaﬁﬁast hen added

to the re%h@&&vgbﬁ%%m@hg eapdé Blodadl was%hﬁgd WJM was added

to the,  reaction glveabrown

rac
oi l, vd“ﬂchd'\'ﬁlé@at"ﬂwphﬁl'cg\% gﬁ '? S'Fﬁ"fgf%‘ﬁ'é’ Ve #18dM8; ude product
was puri fi WWHQ@WSW%¥%|Mt$§¢M LGN ﬁ@ﬁ"@ﬁfﬂy (I‘le)zﬁ\?%(yﬂ*hbl ent of
EtOAc in hexane) to give the title conpound (039) as a pate yellow solid

(5.40). LGY& pRichg@spr ay (+ve) 239 (MH ). Description 40 _
3-.(4-Brono a 0) 15 Step 1:

4- Brom) N- % E*ﬂ}"@éﬁ%’é‘#% n@& gd'%eoqﬁﬁﬁ nophenyl carboni trile (10.29),
hydr ox}A an? % ThfRemerihydeexybanzenespibedipidamidsg)  were dissol ved in Et OH

(250m) anﬁBtdwphemd@rmmﬂﬂ%(ﬂﬁ-ﬂQ) Wedrhedaraige aydrpgﬂnam (7 8g) @ ELN{1163g) whi ch i t

was evaporwéredissolvédinBt@HRE0rel) phe depbadibs mittuielveastraiade réfukdsbehre, whi ch

}Aﬁfof 'E It gi;ﬁ@rWBEhﬂ%sV@EB&dwg{B Forifed Wihite ﬂp% : edbidate dRe Eééurea%ﬁdarmﬁe %fﬁe acted
?u?r”% Y due?sﬂ d ﬁu%? éé“% a‘ﬂa%%he ?tE{%ﬁr%SIegt;XtﬁE‘?o &

(NaZSOZr%P aln evsapor "e”"conmpound
(conbi4led ¥ 3'@‘1’@’5@"6‘ VAL ‘1 SQOy@ndpipso=ted in, o

3-(4- BromqumgcmqmawbﬂtImwmnéwwmﬁww 8ddde)-LCHH D40, step 1 was
suspended élect@emty GrvapRyBI(NITY. and heated to 100C 25 for 4h, then 1 ZOC for

3h. After ggglzt B¢ gp&“r, lpgln{gtmw-‘em&,gy@aor ated to gi-rve a brown
solid. Th'ﬁa"@éduﬂ?ﬁédwtd&”&g *?%‘é’%%gpe%%&' AR AHHGRYS a PR @1dofd A The
25  for 4h, then 120°C for 3h. After cooling the reaction mixture was evaporated to give a
brown sofid. This was pariitioned between saturated aqueous NaHCO; and EtOAc, The
organic phase was washed with saturated aqueous NaCl, dried (NazS0g4) and
evaporated to give a yeliow sofid. The crude product was purified by column
chromatography (silica gel, 10-100% gradient of EtOAc in hexane) ta give the title
30  compound {D40) as a white solid (6.2g). LCMS electrospray (+ve) 240 (MM"),

Pescription 41
5-(3-Bromophenyl)-3-methyi-1,2,4-oxadiazole (D41)
4-Bromobenzamide (5.3g) and N,N-dimethylacetamide dimethylacetal (35ml) were heated
35 together at 125°C for 2h. The reaction was allowed to cool to rt and the liquid svaporated
to give a pale yellaw solid. Hydroxylamine hydrochloride (2.2g) in 1N NaOH salution
(36m!) was added, followed by dioxane (36ml) then AcOH (48ml). The reaction mixture
was stired at rt for 30min then heated at 80°C for 3h. The reaction was allowed to cool
to rt and saturated aqueous K;CO, solution (100mI[) was added followed.by DCM
40  (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
{200m{). The combined organic phases were dried (Na,;S04) and evaporated to give a
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organi ¢ phase was washed with saturated aqueous Nad, dried (Na2SO4) and
evaporated to 9| ve a yellow solid. The crude product was purified by colum
chr omat ogr'¥PHI Y9346 ca gel, 10-100% gradi ent of Et OAC | n AEIXERRO)I/ME24Gi ve t he
title 30 conpound (D40) as a white solid (6.2g). LCVS el ectrospray (+ve)
240 (MH). ipescription 41 5-(4-Bronophenyl)-3-nethyl-1, 2, 4-oxadi azol e
(041) 4-Bronobenzam de (5.3g) and N, N-di net hlyl acet am de di net hyl acet al

(35m ) wer erowazobd Tf@scru@@etqsﬁéﬁt was puriiedtby epIUp chrpiaatogsanhydilidmgelastepved t o
cogl toI i tgnaﬁiéﬁt i‘mSD%CﬂE:IOGRcsnapmmat)e@igwémegitlee:om@ha (D&Udtnl\eﬁ)mgtédolid dded
Hydr oxyl a 2 i N NaOH sol ution 36 was added,
fol | owed myjﬁ)oggﬂg%&g 9!%%/(( vei g éll_lé)nﬂ The reaction m xture was
stirred at it for 30m n then heated at 90C for 3h. The reaction was all owed
to cool3 t oDescriptipnséd ur at ed agueous K2C03 sol ution (100m ) was added

f ol | owed- bg-OMdfo-3-meBRAaFhinckafsureyl)ipytitifie (Dg2) The organi ¢ phase was
separ at ed *rﬁ@{m&éygaqaﬁdttpag 8¢ pre g%tgtw BN TiRe hdeldoifofil 82N |t e

aqueous phase rac |ne organrc phases

vere dri ed2¢9QEEREN) 8@60@\9156-’0?%8 q for esaringon 3§. V\D 20114/ 101546
PCT/ EP2004/ 004245 brown solid. The crude product was purified by colum
chroma;(pgrgﬁg,y, (es1 lica gel, step gradient 10-50% Et OAc i n hexane) to give

240 (W1 ). TESER @é%cww@“ﬂ’“&# r St Aarna Pl RS e (a2

The title Bydeshied was prepar ed from met hyf ami ne and 6- chi oroni cotinic

acid according to the procedur scr or/—Be\sc ption 35. 10 Exanple |
opropyl -4-[ 1- (5- cyano- pci W 4- car bonyl ] - pi per azi ne
hydtochloride (EIl ¢ NC/ N N fl

1-i sopropyl - 4- ( pi peri di ne-4-car bonyl) pi perazine (\0_.223398) (D) and

ER e e
(I:E? %AICH?BSPTEM r@n&éﬂ%@eé@yﬂ% sosfonah ibefbrd Uﬂidllhgrangllcﬁlhhorbmitmeat(lﬂat@ﬂsﬂd)iurgzd

e = S oISy Gectem Sucapme e e,
t

back- ext
Zﬁc Hg( {ﬁ ﬁ\%‘bm At nleWace a B%ﬂqlée?fﬁ‘s raEk Was aastied; | ¢ er ed

and wa%(hedam bmk—emnastaqiymtfelﬁmc wmtlywaponwtratﬂd und@hvmmnanb Boatltbrbofm t he
title comppanm didthyl etiflerk ) waHheNvRide 4id\b& pidivilate? Aterbdiand wadFedbwilitz) |

1.4-1.6 (2
300 (1 1 bl gindy, s %ﬁ's%@%i“ by it e %ﬁ%ﬁﬁ%@ﬁ?ﬁo(% M
J=9.1 Hz), Féﬁlwsﬂ-d@id 29641, ¢ 45 64K 1.%5148)(2Hgm) 71 and
(6H, m), 3.32-3.52 (3H, m), 3.69 (1H, m), 4.24 (1H, brd, J= 13Hz 4.35-4.55 (3H m),
25  6.96 (1H, d, J=9.1Hz), 7.84 (1H, dd, J=9.1Hz and 1.5Hz), 8.47 (1H, d, J=1.5Hz) and
11.36 (1H, brs). MS electrospray; (+ve ion) 342 (MH+).

Example 2
1-sopropyl-4-[1-{4-cyanophenyl}-piperidine-4-carbonyl]-piperazine hydrochloride

30 (E2) .
OO

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

35 1, except that the reaction was carried out at 120°C for 8h. "H NMR 5 [DMSQ-d6]: 1.29
(6H, d, J= 6.5 Hz), 1.4-1.8 (4H, m), 2.8-3.1 (6H, 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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11.36 (1 H, brs). M electrospray; (+ve ion) 342 (M#). ¢ Exanple 2
1-isopropyl-4-[1-(4-cyanophenyl)-pi peri di ne-4-carbonyl ] - pi perazi ne

hydr ochl or i@ 208g0{HE) 0 t N~ NC-r)-N3--L The title conpow/KEza)sonass
prepared from 4-fl uorobenzonitrile and 1-isopropyl -

(pi peri di ne-4-carbonyl)-pi perazine (Dl) according to the procedure described
in Exanple 35 1, except that the reaction was carried out at 120C for 8h.
1H NVR S [ DEmampkls:3-3 (BHESPH, d, J= 6.5 Hz), 1.4-1.8 (4H, n), 2.8-3.1 (5H,
m, 3.11- 3. BRarhdle!d wad preg al%l;!a%cﬁas(:@déd 89 D2. E%«aﬁﬁﬂ@sﬂ%n(is%re"ﬁre a?re@ﬂol‘h‘l(m"

?l, 4;1 (2 1(ﬁ ﬁg?iﬁ\@ p]ﬁ?l’rdﬁpzf)f-’carjooﬂﬁ) Eﬁa‘azﬂe Aé’rg popr m /10 1522d
PCT/ EP2004/ & singhgprees r%dfeSEé ehin ARt éag wisplayedpat MMRandi@3ss i bed

for D2. Exasgdchsl datatitht breves cengistepavitbdiiicione. 1-
i sopropyl - 4-(pi peri di ne-4-carbonyl) - pi perazine (Dl) and the appropriate

heteroaryl chloride using the procedure described in Exanple 1 and

di spl ayed H NMR and %@gr@ﬁga that were consistent with
structure. 0 R- - teroaryl Mass Spectrum No Chloride
(ES+) f E3 er } Br-C~ ci [MH+ 396/398 | N E4 Meo2C - Meo c ro ci [MH +
443 F3C FCC-E5-\ FMHE+ 342 NC NC—10--Exanples-6-8 (E6-E8) Exanples 6 and
7 were prepEramipfer pm 1-iBopropy| Hétdrpaper i diass gpectribony| ) - pi perazine (D1)
and the appropjgi ate aryl fluoridecHririyg tlhe proestyre described in Exanple
2. Exanplle 8 was prepared usi Hg the procedure described in D9, Step 1.
Conpounds -sphayed—tH-NVR-ang—-mrassspeetral—data—thaty were consistent with

stru(cture. 158 R N e} LNN —C%— (MHT*  396/398
=N

E4 MeOZC‘Q‘ Meozc{)fm [MH]"" 443

FC FC
] N

E5 = = IMH]Y 342

D

NG NC

10 Examples 6-8 (E6-E8)
Examples 6 and 7 were prepared from 1-isopropyl-4-(piperidine-4-carbonyl)-piperazine
{D1) and the appropriate aryl fluoride using the procedure described in Example 2.
Example 8 was prepared using the procedure described in D9, Step 1. Compounds
displaysd TH NMR and mass spectral data that were consistent with structure.

(OO
N/

15

Example R Aryl Fluoride Mass

No Spectrum

(ES™)

E6 F [MH]Y 341
CHN GN

E7 F [MHI*T 341
NC i NC _

ES E‘O,C_Q— EIO,C_Q_F [IMH]* 388

Examples 9-19 (E9-E19)
20  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 ES+) E6 / F [MH + 341 CN CN E7
[MH + 341 NC NC E8 etoC F\ ELOCf ~ F [MH + 388 Exanples 9-19 (E9-E19) 20
Exanpl es VO 2086 prepared from PCT/EP2004/004245

1-cycl obutyl - 4- (pi peri di ne-4-carbonyl) - pi perazine di-hydrochloride (D7) and
the appropriate aryl halide, using the procedures descri bed in -31 WO

2004/ 101546 PCT/ EP2004/ 004245 Exanple | (for E14- E_19? q nple 2 (for
E9- E13), dnemnlspi(feyEd4-Fi1oNmmd Exampless(fordifell Papnd displaypd WWB a@@ﬁ@a%t ent
wi t h st r ucipetteal dataRhalNvere- consistent mithgplietufd. Mass Spectrum No ES* E9 cN /_\
[MH + 353 E1I0 cmF/ \ [WMH+ 371 EI CN/ F[WH+ 389 E12 CF/ [M]+ 421
CN E13 cN/ \ [MH + 403 E14 CNC/ \ [MH + 354 E15 CF,/-\ [MH + 397 E16 cF,

[ [MH+ 397 E17 CF,-// [ / \F MH + 397 C CF_, E19 [MH + 385
Exampl e 20 N/
1- I sopropyl -4-[1-(5- cyano pyri m di n-2-yl)-piperidine-4-carbonyl]-pi perazine
hydrocﬁl oride (E2Q)
Example R Mass Spectrum
No (ES™)
E9 CN-Q [MH]* 353
E10 FC MH]* 371
CN
E11 " [MH]™ 389
_ CN
( i
’ CF,
E12 C [MH}* 421
CN
E13 CN [MH}*™ 403
E14 CNGW IMH]* 354
E15 |7 \ [MH]* 397
€16 | o ) [MH]* 397
E17 | o ) IMHT* 431
cl
E18 & IMH)* 397
C CFy
' E19 "\ MH]* 385
Q- [
Example 20

1-lsopropyl-4-{1-(5-cyano-pyrimidin-2-yl)-piperidine-4-carbonyl}-piperazine

hydrochloride (E20)
=0 Dﬁf D

1-Isopropyl-4-[1-(5-bromae-pyrimidin-2-yl)-piperidine-4-carbonyi]-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 HO/EtOAC (20:20mi). The E{OAc layer was dried (MgSQ,) and evaporated to
15  dryness and purified first by chromatography { silica gel 0-10% MeOH (containing 10%
-32.-
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10 0

1-1sopropyl -4-[1-(5-brono-pyrimdin-2-yl)-piperidine-4-carbonyl]-pi perazi ne
(D2) (0.5g)WPRMHAYESH610mM ) was treated with CuCN (0. 1g) armWERceg@matison

m xture was refluxed overnight. The DVF was renoved by evaporation and the
residue was partitioned between H2O Et OAc (20:20m ). The Et QAc | ayer was
dried (MySO4) and evaporated to 15 dryness and purified first b

chr omat ogr dh&§ amnenia eelutien)/ BCMY delinweriby fwtheapHiifngtionon a Wat 94/ 101546
PCT/ EP2004 1i5ibtetbAutd. 8 parites HeL S gt/ (0BGMorindd davetwiér bivd R8s formic

purt f1 cat | o PReconheEaldrt 0-1Bbis Otds el pRIAREh I RerEF o frflddt 40 Wit

0.1%f t

(10 100%;) r mﬁYépP@éﬁdaferi"ef)P’@cﬂ?@fr et ardsclas tBe fymatserlt whigh “@x’?é"ﬁgi’%@oﬁgﬁ gi ve

t he desidr edH@rszthie Medd-/etherdad rMat @ (et Thn saienia wesorenesveddytavaptration tdCl
Zslato'r gt :\/g%wé thettiiercemipoliy ki@O)(a%@Q/htteTéﬁ(ﬂ wﬁ«f@msmm@[mﬁs@vm Mg e) L
5 [F[))I\/BOdG] 165),8 ge‘éé‘@%‘ LTI FIon) 23 ) §g5 et 5l e
2.90-3.5 (X Uhs (WZ@4L@W§@@C*rﬁ§praB(w) 36 H)s) 10.9 (1H bs). LOMS

el ectrospray (+ve) 343 (MH ). 10 Exanple 21

1- Isopr@pyIE n{nﬂlé[ﬁ (pyridin-3-yl)-pyrimdin-2- yI] pi peri di ne-4-car bonyl } - pi
perazine

rochl r
1-i sopr opyI @%fﬁl%&ay%ﬂﬂwgﬁmwm@ -é'ﬂLPﬁP&r'HB“-‘A“ CAFRRINI-PIPEIAFNe 2i ne
15 (D2) (0. W?Ch@qﬂydﬁaﬂ boronic acid (0.1g), 2M K2C03(1.5nml) and Et OH
(1.5m) in toluene (10m) -estir-r d nder a/stxeaph of argon for 30m n.
After.this time Pd(PPh3)4 ( ed \thé“rg]action m xture was
ref lluxed over ni ght Wat er (1rrT’) was "édded ang the reaction m xture was

t d at t.h h
yar omat r 1 £ Aot Boprd ﬂﬁ' A nt RS R - St ReRRne, i ¢ 1
Et CAc (130m (P2) (thed®: Swyrig @@FC’%%CI%H%IQ)&M Kk Csi(1-P0h a@BtORNI 3500 inf i ed by
chr omat ogr aplugné $10mis avegestirfsaliite Ve Gte 4o @f bajoRifog3dhite Aft&ahsrimePdPPhs),

solution)! (g {? nﬁ%ﬁ &g R3ea %ﬁﬂkﬁﬁ@%&@%ﬂu&e&’%ﬁé‘# PEMaRpPrrhf gk ed i th
and &

1 N et hereal vent r Ve oratron to give
the title ctig At AR S gy T reepvaEssed] . 1. 20
(6H, d, J=6h&ughh 200Va@igCtydraatrixpisposatis hq@dﬂ:qtmﬂ)extraq:t@nzcagmdgwndr) 3.0-3.2
gin n§u03 %%eé%vlﬂmztﬂom(30311)4’2he3Eﬁ)A014b5reﬂ’®as @bt JrBsmdaldzig) ad ﬁhﬁ%ﬁ .3

.S
(2H a2 Zg;?a%g%v (e &g b dyfoph Bl B Bad Syl poler
el ectr ospr fr@alyﬁ@pwz)s dlg@pl\g@ eé)l-é gpml) an reated with 1N ethereal
1- 1 sopr opy| MY Thé Selventsivedre nempuadi byi aliaper2bigh jo give e titiemampbauiad lﬁEZMIa]s-qm per a
zine  hydr oghienddiid §15d7R¢) 'H NMR § [DMSO-d6]: 1.29 (6H, d, J=6.5), 1.4-1.6 (2H, m),1.7-1.8

25  (2H,m), 2.8-2.9 (1H, m),3.0-3.2 (6H, m},3.38-3.44 (2H, m}, 3.42-3.5 (1H, m), 3.66-3.73
(1H, m), 4.25-4.3 (1H, s), 4.47-4.5 (1H, m) ,4.7-4.8 (2H, m), 8.0-8.08 (1H, m), 8.78-8.81
C (2H, dd, J=2.5), 8.90 (1H, s), 9.23 (1H, d, J=1.5), 11.20 (1H, brs); LCMS electrospray
(+ve) 395(MH™).

30 Example 22
1-Isopropyi-4-[1-(5-morpholino-pyrimidin-2-yf)-piperidine-4-carbonyl}-piperazine

hydrochloride (E22)
/N N VAN
O-CrOp O
0

Bis(tri-t-butylphosphine)paliadium(0) (20mg) was added to o-xylene(10ml) and the

35 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} (0.25¢) 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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CN ON- /hN~/ N ~1 OBis(tri-t-butyl phosphine)palladiun{0) (20ng) was
added to Q-xylene(10m) and the 35 reaction mxture was stirred at it for
10nin to dYQé“"dH“Hr‘%nge col oured sol ution. 1- PCT/EP2004/H14245

| sopropyl - 4-[1-(5-bromo-pyrim din-2-yl)-piperidine-4-carbonyl] - pi perazine
(D2) (0.25g) in o-xylene (1 On) was added to the orange sol ution foll owed
by addition of NaQ Bu d,(aﬁslégq% and norpholine (0.12g) The reaction m xture

was ref | uéasigd {(MgSPsan Hiolitiralg wasebserbge angmsiisa@el (3ohane nfied bY oned
bet ween H2btdrhadégrapBP[stidaie] 0410% HeCHdcodgiangvHls B8 aMin2diaGbitionp 46

ESH} ESPIZP?‘H@I@F%? fre@ =86 mﬂa'é@aﬁ@@ gvﬁqi P(\:/f%g)gfngﬁg) altetrddtbd D\ﬁh"etﬂ@é :moggeﬁ/bm
(cont ai ni ﬁ@e%@yeé g«gergmﬁ 236? /nto ttheqfliﬁeo cﬁ'é\ nga(ggzgﬁ% Wgﬁ%n up in
dry MebH (sohd) (Gemen. 1 VMR Wﬁﬁ c@]hbz (H, Hc# ~0.5x11eA-361 (2B, Wil b7 (Zriov ed by
ﬁl\l\//gpgr Fttl an), 2e2d. ve 1tdnﬁn’ﬁ)13 te3eermapm3 FE2)6 GiH, anwhi2-a. 55 (He) hyl (4(24ﬁ7ng)
2.92-3.16 1(%31(&?_’11 W%l%&s ’S%;g@?%“ﬁ*?% Egﬁ"sle@ tg%?ﬁm"é& 26“[7 ¥5(1 H ni
4.47- 4.60(32, m, 8.26 (2H, s),10.85 (1 H, bs). LCMS electrospray (+ve) 403

(MH). B&sxapige23 10
1- | sopoopy-tsé Eé‘pyﬁ-& QJdHMnB;ﬁ/wm|dlms-@r)yphbeﬁﬂ'ﬂ@ﬂ-dﬁﬁb@n@t}fﬁbmﬂmb] pi pera
Zi ne hydr W%) N~/r - ~J\ 0S

4-(5- Brorm pyr| m | )-no holh ssi ym.car onate (0.34g) was added
to a solution of 2 chl oro-5-8ro pmN 15n(0.5g9) in DVF (20nl). The
reaction mxture was stirred \at—/rtN rpholine (0.2g) was added

and the reaction mixture was stirred at rt Por 2h. The excess DVF was
r@ved byStep dp 4 aBromaapyrimidini2ed)-meephelinepar t i t i oned bet ween H2Q Et OAc

(30 30Ml) potassivnh EA®ohaieD.3ugswas hedhd(thaSattioan 2anaRe5aretholfriffidiness t o
give th« S(H% tr.'n@lF fﬁﬂﬁoﬂlédregétuﬁ FibE RIS btided Ot r%ﬂ)mslrr%&bﬁ&h QeRLRY(+ve)

246 (
1- | sopr opwa&;ﬁf{d@d ﬁ'afi e gasienityreavas.sired pt Hiferah. dhe exaessLPYEWAS) -
pi per azi nerehnpdedibhempocdaicnhndtthe residemesuraititivasd ebpearetd (WEIOAa (30301} he
product FfTH?@tOAﬁtl%rgwééﬂdnﬁd Imgso, Saand evaporated to dryness to glvettrﬁe sub- tlt(lje t
i sopr opy r r e conditions
dosor | bd PO b Ao B Gl LHRRE IS 58) 248 Wy "5=65), 1 78
(4H, m20 2 Sfep2: 1-lscpropyl ﬁ)(zwqphohnagmnmwm %ylzzw ezHimgfl carbenylm  11H) .
LCVB el ectpipsiazing(hydepcHiOdideMd ).  C Exanpl es 24-26 (E24- E26) Exanples 24 -
26 were prapafieofipdlihd was prfRpyd b;ﬂfda%ﬁr(gf’m@rp?wro%f E53, Gi8p Wi 1-
isopropyl-4-(piperidine-4-carbonyl)-piperazine (D1) using the conditions described in
Example 22 . 'H NMR & [DMSO-d6]; 1.29 (6H, d, J=6.5), 1.78 (4H,m), 2.80-3.1
25 (4H,m),3.2-4.7 (18H,m), 8.35 (2H, s),10.65 (m, 1H). LCMS electrospray(+ve) 403 (MH").

(" Examples 24-26 (E24-E26)
' Examples 24 - 26 were prepared from 1-isopropyl-4-{1-(5-broma-pyrirnidin-2-yl)-
piperidine-4-carbonyl}-piperazine (D2) and an appropriate aryl boronic acid using the
30 procedure described in Example 21 and displayed 'H NMR and mass spectral data that
were consistent with structure.

o]
R—N N N—<
_/
Example R Mass Spectrum
No (ESH)

E24 EQ_@_ [MH]*Y 436
E25 | v - | MHY 472
E26 |~~~ | [MHY 419
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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 1H NMR and
mass spect r¥0 WPeWii4eat were consistent with structure. OpcRePtododExapl e R
Mass Spectrum No ES+) E24 N} [VH + 436 E25 [WH + 472 E26 uc r- C N}-

[ MH + 419 -34 WO 2004/ 101546 PCT/ EP2004/ 004245 Exanples 27 and 28 (E27-E28)
Exanples 27 - 28 were prepared and isolated as for Exanple 1, from

1-i sopropyl -4- (piperidine-4-carbonyl)-piperazine (D1) (0.239g) and

4-fl uoro- acgkﬂa @gmﬁzgéggﬁgze 5 2h, followed by condensation of the

duct t

et hanol |t ofampief &7 - 23NRIE] RS ARR BVELASIEY bas L Rgkebn 19,

acetate wi tfp'%ﬂl iner4-carbanidt-piperagingdP1) WreBY%) pad ﬁ‘r HUP%@?EH?IPHWW@E ﬁ%QI or

Ver . con shghod e SR, Bl N Y B pgBlaeT C
chitrlde in P f harnol {or rslon & S I g

IIIOI ngropyI ram{eil\ﬁy[l Ec%ﬁ d’?"H‘ W%ﬂy %fgra?%%fs Eﬂ'ﬁﬁg rfmrﬁt%l% aiferded- car b

onyl }- 15 ptf\s@«ample@w’fym@leplamd NMR@nd opss @peqtnaf datathat-were gonsistemvith St ep

1-

: structure.
1-I'sopropyl -4-[1-(2-chl oro-4-chl orogcar bonyl/_p_r{enyl) pi peri di n-4-carbonyl ] -
pi perazi ne hydrochl ori de _g
1- Isoprfbo -4-[1-(4-carboxy- phenyl) i/peri 8\ -4 rbonyl ] - pi perazi ne
hydrochloride (D9) 20 (O. 259) was di ssolved in thionyl chloride (10m) and
heat ed at refl px—4e+—+-5h—TFhe—reaction—mxturevas then evaporated to a
m nicrum (co- evapBxample w t h DAY 3 x| Mass Spectrum

, No (ES™)

E27 ”E""”\)_Q [MH]* 387
E28 E‘”‘”\)_@_ [MH]* 401

Example 29
1-Isopropyl-4-{1-[2-chloro-4-(morpholino-carbonyl)-phenyl]-piperidine-4-carbonyl}-
15  piperazine hydrochloride (E29)
- Cl

OO

C D
& @%

) Step 1: 1-lsopropyl-4-[1-(2-chloro-4-chlorocarbonyl-phenyl)-piperidin-4-carbonyl]-
C piperazine hydrochloride

1-Isopropyl-4-[ 1-{(4-carboxy-phenyl)-piperidin-4-carbonyl]-piperazine hydrochloride (D9)

20 (0.25g) was dissolved in thionyl chloride (10ml) and heated at reflux for 1,5h. The
reaction mixture was then evaporated {o a minimum (co-evaporated with DCM, 3 x
10ml) to give the subtitled compound as a yelflow oil (0.25g).
Step 2: 1-sopropyl-4-{1-[2-chloro-4-(morpholino-carbonyl)-phenyl}-piperidine-4-
carbonyi}-piperazine hydrochloride

25 A stirred mixture of the product of E29, Step 1 (0.25 g) and dlethylammomethyl
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

30 with excess hydrogen chloride (1M solution in diethyl ether) and then concentrated and
the residue crystaliised from acetone to yield the title compound (E29) as a white powder
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1 Ord) to give the subtitled conmpound as a yellow oil (0.25g). Step 2:
1-1sopropyl-4-{1-[2-chl oro-4-(norpholino-carbonyl)-phenyl]-piperidine-4-
car bonyl } W0 piwdagisae hydrochl oride 2S A stirred m xture @%Thﬂ@mﬂkﬁﬂﬂ@t of
E29, Step 1 (0.25 g) and diethyl am nomet hyl polystyrene (3.2 mmol /g,

g) in DCM (1 Or) at rt was treated with norpholine (0.035 g) and stirred
for 16h. The reaction m xture was chronmat ographed directly [silica gel,
step gradi@a18 9). MSektEbsp(aoian)MsagMETY 1 BSIR & DB0ad610 MetIoqni, 5) 726M .

Fractions (pordyat 82 pH L) 9=5 efk, r7e{17 gr,.p@uggg Qe £, (p{@,geg,zorﬂq ,§,§c§ ged in
EﬂY‘erSrSﬁ‘ S R LR U 8 Gy i e

yield the title conmpound (E29) as a white powder -35 WO 2004/ 101546
PCT/ EP2004&xaip2130 (0. 018 g). MS el ectrospray (+ion) 464 (M+). 1H NVR 8

DVSO- d6] 4. . 7.17
B0 < it et Pl o seibgpinbigio it
3.15-2. 67PCWZ'Hf ﬂ”%" ? 1.28 (6H, d, J=6.4Hz). 5 Exanpl e 30

1- I sopropyl -4-{1-[4- (nnrphol i n o-carbonyl)-phenyl ] - pi peri di ne-4-carbonyl } -

pi per azi ne hydrochl ori de (E30)% 0 stjtred sol ution of
1-isopropyl -4-[1-(4-carboxy- ph p@W-car bonyl ] - pi perazi ne
hydrochl oride (D9) (0. 259) hoI| 35 HOBT (0.03g), TEA (0.16

m) in DCM (10 m) was adde (0. 108) DIVF 2 ) was added and the
reaction stirred under arg vernl ght. The re ion mxture was then
evaporated to a mninum and residue dissolved in (50m) and washed with
sodi.um hydrogen carbonate (3 x 15 50 nl) and theh brine (50nl). The organic
I ay(er 10as bemtirﬂdisedjtibwsméopm@lm{a-m@maﬂmdy bbe@lmpéﬁmn-ﬂrmdvqge product .
Free ibg;e c&?a% HBine (.EERYY BT (b 8%dY FEAT. 167
crystal i & fi'nfﬁ@ﬁﬁﬁgﬁo‘%ﬁ% {: 199 @F‘/E:O@B%‘H%s’(‘ 'Ejsth‘ﬁre%qf’?e solid
(0.038). sm@um@wm@b&ermlglvte)Tmzrea@mmxtum wasilRNEVEpMEttie]a mirings (1 H,
s), 7.38 @aHreslduclfssbrARDCM (501! GRihwaBhed ﬂitﬁ&odnlmﬂhydmgen‘ba%néib X n')
(ot 457 o foORel i 35th e oo ke B s (g 48

(6H,
1- Cycl ope¥vgparatef fo ewea%ﬁ%e BH%WFU& FE8¢ Brsrowas evedRy 19 thsitielsaltibye 25
hydr ochl orisgelvingdi D ONC(9WD) and trhﬁhWnﬁoémﬁ drHGian Dietred eth(aﬂ @gporam amdded to

i a stirred s ¢HdtamMsf frdmGrElcRR A b/ pzine
e RS T o S e T R 0

Af t er 2800NFRGHERE . Q&EEt Mont-&i X1 idr @) whd2 HH 1M iBHeldHp Bt v 68-3r38001 BH
3.20-2.81 (6H, m), 1.74 (4H, m}), 1.29 (6H, d, J=6.4Hz).
Example 31
C' 1-Cyclopentyl-4-[1-{4-cyano-phenyl)-piperidine-4-carbonyl]-piperazine

25 hydrochloride (E31)

OO0

Potassium carbonate (0.8qQ) was added to a stirred solution of 1-cyclopentyl-4-
(piperidine-4-carbonyl)-piperazine di-hydrochloride (D5) (0.5g) in dry DMSO (15mi)
followed by the addition of 4-benzonitrile (0.35g). The reaction mixture was heated at
30  140°C for 2h. After cooling the reaction mixture was partitioned between H,O/EtOAc
(30:30ml). The EtOAc layer was dried (MgSO,) filtered and the filirate was absorbed
onto silica gel (4g) and purified by chromatagraphy {silica gel 0-10% MeOH ( containing
10% 0.88 ammonia solution)f DCM]. The free base was dissolved in MeOH (3ml} and
treated with 1N ethereal HCI (2mi). The solvents were removed by evaporation to give
35 the title compound (E31) as a white solid (63mg)."H NMR § [DMSO-d86]; 1.5-1.9 (12H,
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(30:30m ). The EtOAc layer was dried (MySO4) filtered and the filtrate was
absorbed onto silica gel (4g) and purified by chromatography (silica gel
0- 10% I\/EC]-I“(O H9mieES# ng 10% 0. 88 ammoni a sol ution)/ DCM pc$m2(i"r4g§42tpase was
di ssolved in MeCH (3m) and treated with 1 N ethereal HC (2ml). The

sol vents were rermved by evaporation to give 35 the title conpound (E31) as
a white solid (63ng).'H NVR 8 [DMSO-d6]; 1.5-1.9 (12H, -36 WD 2004/101546
PCT/ EP2004 /002494506 (-, nd.309-3.986 24H), 4r18-34@3H961) (261 (29,.d =B, 2.55921K2H, ),
7.01 (2H,  0=92f12)28 ({HDbrs{.2tCEhS elec&ro% fay 7856 vty brs) . LCMS

el ectrospray(+ve) 356 (IVH ). Exanp

1- Cycl opentyl -4-[ 1- (5-cyano- pyri d| n 2 yI ) - pi peri di ne-4-car bonyl ] - pi per azi ne
hydr ochl or FS®MPIE333 N/~ N= NNN< O\~ The title conpound (E32) was
prepar ed f rl@ychndﬂtylrb{ﬁffeymm-pwmdimﬁ)-@mbrikkne-4-carbonyl]-puperazine

cycl opent y hydrdcRidifid @32e- 4- car bonyl ) - pi perazi ne di - hydr ochl ori de (Db)

according to the 10 procedure de i in "H NVR S [ DVBO- d6] :
1.5 (4H m, 1.67-1.88 (6H, mﬁﬂ%f.}—zr«M%jB? 2.97 (6H, m, 3.4-3.7
(41-1, n),41747(411 n)69 =9Hz 78(1HdJ9Hz)
8.4 (1 H, E 11.5 (1 H, brs). LCWVS el ectrospray (+ve) 368 (MH). 15 Exanple
33 (2R 6] qtl@%@fﬁwrgﬂ(li@;’fwa% Rrepaeaddie gyahjargidpanetiphedine @ad Honyl | - 2, 6-

di met hyl pi pyalapentye4H(pigeodiné-drealeoryB3B)erazinéldi-hydrochloride (D5) according to the

(2R, 6S)g 4- bbobdureXaeaRany Ekafbre 1. SHNMR s [DMSO-d6

5(4 )D 7- 8&6

4 -///car di et hy, razin dr ;1 A:ne d), TEA
(0.4n), gﬁﬁ%u% g%éﬁ?—!’ maf%g% Bgﬁtﬁ"’ dn'ggt(?%a@gt o{f’%g gHyH}%éﬁé" 0g) in
DCQ&( 5m ) vez)he8d{Ed. d. 0' B Bih(14, /) &T &kl ebrs). é@Mﬁbﬂeﬁ'fmSP&ﬁ (‘Wem reaction

ure wa@ilkhen washed with saturated potassium carbonate solution (2 x
30ml) , and br| ne (30mL). The organic |layer was then dried (MgSO4) and
evapor ive the crude product which was purified by colum 25
chroma’c ngpes ica gel, step gradient 0-10% MeOH (contai ning 10% 0. 880
amoni a stﬁR;GSbhpyﬂuHD@M-[Ffdawamhenplﬂrmweﬁdige-ﬂhmrbmwl-ﬂgﬁd product were

evapor at eddﬁﬁetg},wéragnefﬁ dasAde pagmund which was converted to the HC
salt by redissolving in and then treating wyh excess hydrogen chl oride

(1M solution in diethyl ether), apo in then crystallising from
acetone to give the title cmrp@+ 33) pal y solid 30 (0.053q).
M5 el ectrospray (+ve) 381 (MH)\w==1H S [ 6] :»11.28 plus 10.10 (1H,
m rotoners), 7.59 (2H, d, J=8.4 Hz), 7.00 (2H, @&, J=8.0Hz), 4.31-3.73 (6H,
m, (2R,6S8)-4-{1-(4-Cyanophenyi)-piperidine-4-carbonyl}-2 6-dimethylpiperazine '
20 hydrochloride (D13) (0.30q), TEA (0.4ml), cyclobutanone (0.13g) and sodium
trlacetoxyborohydride (0.40g) in DCM (5ml) were heated to 100°C in a microwave
reactor for 5min. The reaction mixture was then washed with saturated potassium
carbonate solution (2 x 30ml), and brine (30mi). The organic layer was then dried
(’ (MgS0,) and evaporated give the crude product which was purified by column
25  chromatography fsilica gel, step gradient 0-10% MeQOH (containing 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 redissciving 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
30 (0.053g). MS electrospray (+ve) 381 (MH™). TH NMR 5 [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).

35 Example 34
1-Isopropyl-4-[1-phenyl-piperidine-4-carbonyl]-[1,4}-diazepane hydrochloride (E34)
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3.60-3.22 (3H, mM, 2.97 (3H, m, 2.50-2.08 (4H, nm, 1.78-1.61 (6H, n), 1.50
-1.10 (6H, m. 35 Exanple 34

1- | sopr opWOo-ned/tmptsenyl| - pi peri di ne- 4- car bonyl ] -[ 1, 4] - di agepapsoiydbgchl ori de
(E34) -37 WD 2004/101546 PCT/ EP20041004245 O The title conmpound (E34) was
prepared from 1-i sopropyl -4-(pi peridi ne-4-carbonyl)-[1, 4]- di azepane (D8)
and bronobenzene follow ng the procedure of Exanple 45. LCMS el ectrospray
(+ve) 330 (MH ). 5 Exanple 35

1-1sopentyl -4-[ 1- (5-cyano-pyridin-2-yl) - pi perjdi ne-4-carbonyl ] - pi perazi ne
hydrochl oride (E35) N/~\ O Et - Nw N-1''\ ~J Et 10 The title
conpound (E35) was prepared fr@ﬂ@eﬁfr i/per azi ne using the procedure
described in Exanple 1. MS el ectrospray; g +ve ion) 370 (M#). Exanple 36 15
1- Cycl obutyl -4-[1-(4-c henyl ) - pi peri di.ne-4-carbonyl]-[1, 4] - di azepane
hyo%/o chl oﬁ/‘ﬂ gﬂ? @éoqr@%ﬁ%&%@ﬁ#p&d&mm ﬂrlsopropy?-%—(plpe}ludJ1e-[4-car onyl)?ﬁ ,4?—

1- [ 1- (4- Ojiamepsver(iit) apd prmiabienzens. iolavson ffie] prpgedire of Bxappleetth\LdiéB hl or i de
(D4) (0. 3@ ktro givepgioveaHiym DCM (1 Om ). TEA (0.4 nl) and cycl obutanone
(0.14nd) were added and O stirred for 5 mn. Sodiumtriacetoxyborohydride
(0.40g) was then added and the reaction stirred at rt overnight. The

reacti on wX8MPIRIS washed with aqueous saturated potassium carbonate

sol uti on (dsapsipi-4-[1-ti-cymo-B@nidih:2-y)-piekridipsSOLarbonylppipeoazibed. The free
base was hodicthrii(E g%DCI\/I and treated wth excess hydrogen chloride (1 M
solution in diethyl ether) and ncentrated to yield the title conpound
(E36) as a white solid (0. 74 3 ecir tve) 367 (MH). 1H NMR S
[ DMBO-d6] : 10.95-10.78 (1 H, /.56 H, ), 7.02 (2H, d,

J:8i. 8Hz), 4.20-3.95 (3H, m, 3.62-3.39 (5HmM, 1H, n), 2.98-2.70 (5H,
m, 21@9-2.01 (6H, m, 1.72-1.57 (6H, m. Exanple 37 30

1- Cycl obutryik tifle EdmpSurtly(EBEPWES ire ared from N—isopentylpmrazine using the procedure

I n-2-y1) - BLO&hkd iBxanG8 P N blechdegthy, {4 FBRFE RO (e ochl ori de (E37) N O

Example 36
15  1-Cyclobutyl-4-[1-{4-cyanophenyl)-piperidine-4-carbonyl]-[1,4]-diazepane

hydrochloride (E36)

1-[1-(4-Cyanophenyi}-piperidine-4-carbonyl}-[1,4]-diazepane hydrochloride (D4} (0.30g}
was dissolved in DCM (10ml). TEA (0.4 ml) and cyclobutanone (0.14ml) were added and
20  stirred for 5 min. Sodium triacetoxyborohydride (0.40g) was then added and the reaction
( stirred at rt overnight. The reaction was then washed with aqueous saturated potassium
- carbonate solution (2 x 30ml), brine (30mi}, dried (MgS0O,) and evaporated. The free
base was redissolved in DCM and treated with excess hydrogen chioride (1M solution in
diethyl ether) and concentrated to yield the titie compound (E36) as a white solid (0.16g).
25  MS electrospray (+ve) 367 (MH*). TH NMR § [DMSO0-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
30 1-Cyclobutyl-4-[1-(5-cyanopyridin-2-yl)-piperidine-4-carbonyl]-{1,4]-diazepane
hydrochloride (E37}



N NC/- N j LNU -38 WO 2004/101546 PCT/ EP2004/ 004245

1-[1- (5- Cyanopyri di n-2-yl ) - pi peri di ne-4-carbonyl ] -[ 1, 4J-di azepane

hydr ochl or iwi@ 2¢a4)s46 (0. 30g) was di ssol ved in DCM (10nml) e /difodddsARL) was
added foll owed by cycl obutanone (0.14m ). The reaction was stirred for 5mn
under argon and then sodium triacetoxyborohydride (0.41 g) was added and
the reaction stirred at rt for 4h. The 5 reaction m xture was washed with

saturated a1qp €5LCyapobaREh-2mi )G}ap@mhraé-e—céEbOW$Q‘fﬂ]}dlaz@ahé hgtedhiede (Dn4)ydr ogen

?% g(()jll)at Sn éqo{ra%%ng%lge@fnl [5'@,]\4859 )amd-ﬁ*@\ @Jrz.gﬁlm\/%s a@%&g foll dtbgen dri ed

chr onat ogr &PAYFENTT ifg'lﬂ? -@}eer aamdv%ﬁq%qe@d?@fﬁfﬂ}ﬂdqdegafﬁpa'%ﬂﬁ@emmtﬁ“ 880
anmoni a sdnmeﬁ@wpormqu (&45'9@%@ added prethegaadiopradisedtat wifoc#h. e convert ed

to the BC readtionbyixilfe wadiwsshbd Wiy shirdedvbauubut hetastiuaftarBonite (D x 30EHS S

Clyglr ggfﬂeC@aﬁ{rétgﬁ SS&JUM IZ)?H ﬁ%éf?&rbcghatggf;( 9@%')%}18%5}1? ?%tﬂnf? Oﬁ‘ﬁ%%;ga% ﬁ\/[é% rt O
el ect r ospr AASheR§ ” ﬁ}é’@)a"dﬁqaw BIsesieBich Wasquuiiied by Colvmn 1y | 8. 47
(1 H s) hha@nmgnaphyi snlxl:a&eBHzen gréd@Bt @ 2606 MeOHi:éBorﬁialn)ng M%Q.4ePHmmPnia4. 05

(118;, 1 s%ld%é%aln o glm theerre@%a%e%d&,ﬂvht% wad -chhvertdilto(RE MO alt by

Iregf'S Qing,in tﬁ' Pyregtinepitn exeess MediPgan giipride (U sgiutioni -

11 ooy terf e PR B ep e ot faimﬁglem&%gs .

sol uti on of(0D4¥d)- (MS@mnﬂﬂbrem(Jr\)e) BBR eiH. ﬁﬂmmmmswdei[ 10¢$D-mﬂZ(e!plane

hydr ochl O“rﬂ 8(4'?"( 93B3 (A, dr =¥y (é§ 21 foljk \éﬁg '(EIIP
e o y the

acetone (0. aCtgg{}%"?@@% gg%gﬁ% Bor (2n1) vas

1
addkti on of™ %grﬁs

added (I5and stirring continued for a further 15m n The react| on was then
washed w t lExsai@e 38nd 25 the DCM | ayer was separ at ed dried (MySO4 ),

absor bed ont € )| ) silica gel
0-10% I\/bO—Inl(fc%SE Aa#ﬁ% q c&% )’BQQWWJ”"E@? ﬁ:&?{)n‘ﬁ %Q%Pesnfkr ee base was
di ssol ved ifydteehip 8o?nd treated with IN ethereal HCl (2mi). The sol vent
was renoved by evaporatlon to give the title conpound (E38) as a white
solid (0.1g).'H NVR 6 [ DMSO d6]; 127(6H dJ , 1.58 (2H, m, 1.74
(2H, 30 m, 2.08 (1 H m, 2.32 (1=H .7 5 (6H m, 3.35-3.76 (6H,
m, 3.9-4.08 (2H, m, 7.0 (2K J 8 . , d J=8.8), 10.38-10.58 (1
‘H m. LCVS el ectrospray (+ve) arrpl e 39

20  Triethylamine (0.18ml) was added fo a solution of 1-[1-(4-cyanophenyl)-piperidine-4-
carbony!]-{1,4]-diazepane hydrochloride (D4) (0.3g) in dry DCM (15mi} followed by the
addition of acetone (0.15g). The reaction was stirred at rt for 30min followed by the
addition of sodium triacetoxyborohydride (0.4g). After 18h 1N NaOH (2ml) was added

. and stirring continued for a further 15min. The reaction was then washed with water and
(_ 25 the DCM layer was separated, dried (MgS0, ), 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 HCI
(2mi). The solvent was removed by evaporation to give the title compound (E38) as a
white sofid (0.1g)."H NMR § [DMSO-d6]; 1.27 (6H, d J=6.5Hz), 1.58 (2H, m), 1.74 (2H,

30  m), 208 (1H, m}), 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

35  1-lsopropyl-4-[1-(4-cyano-2,5-difluorophenyl}-piperidine-4-carbonyl]-[1,4]-
diazepane hydrochloride (E39)
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35 1-Isopropyl -4-[1-(4-cyano-2, 5-difluorop

henyl ) - pi peri di ne- 4- car bonyl ] - [1 4] - di azepane hydrochloride (E39) -39 WO
2004/ 1015M02081/18153604/ 004245 F N= F O K2C03 (0, 5g) was PEAGER0M082450| ut i on
of 1-isopropyl-4-(piperidine-4-carbonyl]-[1,4]- diazepane (D8) (0.2g) in dry
DMSO (2m ), and the resulting m xture was stirred at rt for 15mn, foll owed
by the addition of 2,4,5- trlfluo,Eobenzonltrl 0.249) in dry DMV (ImM). 5
The reaction was then heated at A0C f fo e ooIing to rt. Excess

pot assi um carbonate was re w---@ he crude reaction

m xture was purified first by addi-{ig t c ude reaction to a Varian 10g SCX
colum and eluting with MeOH (40mQ ¥ then efuting with 10% 0. 88 ammoni a

sol ution iR,ddhiseY ﬂﬁg)adél@dﬁﬂzE\@rﬁttcﬁ]VéfH%éﬁrSﬁS/IMO(plp%fnﬁPlbch-é\arbg ngb]x hat was

B

hEV¥d by
evapor at i otpraindfoligwed b!;thlﬁéidﬂ@n(ﬂfQM‘V@HO"O??GMW'PZH@%MWILME Ednini t h 1 N

ethered TFid reéaa:tndﬁ \)zasr\/mm thegtadeata 4vMu: foa 2h pefale vholitly toats Exesdsambtamsium di et hyl

e e e T

J=11. 6Hz) , thgn elt(ang-iwnibd 0%)8.88 ammg»ma lsojumaremde@ldé%@rao v\(mqmwas @apo(aied to) .
EX?WW e 40afford [a residue that was further purified usm)g a Waters mass directed auto ﬁ)reparatlve g
SO i i aze
pane gé% 'fﬂe( Op%rglggé%aﬁoncs%%e\oc%%%@gd aNB tﬂ§ ahﬁ%ﬂ@ s%hfé?i sﬁﬂ& rlam[d&ecﬂni E40)
“prepar @@pesatfﬁ@ apd &g weblug reidisselypd szﬁOHr ey anstiraates wiih a&leqinﬁqrea
desgr i bed HOGI ﬁnﬁymhfeh §8ve 4 WhithyRold ﬁvhiemv#ad‘ﬂv\]ashéd 9ith dGthyl mphet (T Givé i fteH, m),

(2H, &8m 4ﬁ1§HH FOMR 8 Méoﬁ : £.3F6HDm ﬁaﬁa:ﬁ mp2(ethod) . 3.87
RSt incivie fpe i SlaiCE S
Exanpl ¥ 414.1(1 m) 6. 9( , dd, J=11.6Hz), 74(1H dd, J=12.4hZ). LCM electraspray (+ve)

1- 1 sopr opyB9#MH™)( 4- cyano- 3- f | uor o- phenyl ) - pi peri di ne-4-carbonyl ] -[ 1, 4] - di az
epane 30 hydrochloride (E41) F N\ / N( CN\ The title conpound (E41) was
pr epar ed UEI nrg I24A0 di fl uorobenzonitrile and the procedure

1-Isopropyl-4-[1-(4-cyano-3-chlorophenyl)-piperidine-4-carbonyl]-[1,4]-diazepane

20 hydrochloride (E40) -
ci
QO

The title compound (E40) was prepared using 2-chloro-4-fluorobenzonitrile and the
procedure described in Example 39. 'H NMR & [MeOH-d4]; 1.37 (6H, m),1.78-1.9 (4H,
( my}, 2.29 (2H, m), 2.99-3.00 (3H, m), 3.04-3.31 (2H, m), 3.47-3.58 (5H, m), 3.87 (1H, m),
T 25 3.97-4.07 (2H, m), 4.07-4.09 (1H), 6.96 (1H, d, J=8.8Hz), 7.08 (1H, d, J=2Hz), 7.51 (1H,
J=8.8Hz). LCMS electrospray (+ve) 389 (MH").

Example 41
1-Isopropyl-4-[1-(4-cyano-3-fluoro-phenyl)-piperidine-4-carbonyll-[1,4]-diazepane

30  hydrochloride (E41)
F
N—.._—-<\ }N&r @N—<
o}

The title compound (E41) was prepared using 2,4-difluorobenzonitrile and the procedure
described in Example 39. '"H NMR & [MeQH-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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described in Exanple 39. 1H NVR 6 [ MeOHd4]: 1.37 (6H, m,1.9 (4H m,
2.19-2.33 (21-1, m, 2.89-2.98 (3H, m, 3.27-3.3 (2H, m, 3.5-3.78 (6H m,
3. 80-3.90 (Wapoosjoisk 07 - 40 WD 2004/ 101546 PCT/ EP2004/ 09@?,@520“4,0454( 1H,
m, 4.07-4.09 (1H), 7.15 (1H, t, J=8.4Hz), 7.44 (2H, dd J=6.4Hz).

el ectrospray (+ve) 373 (MH ). Exanple 42 5

1-1sopropyl-4-[1-(4-cyano-2, 6-di fl uoro-phenyl) - pi peridi ne-4-carbonyl]-[1,4]-
di azepage hy.d5 eHnl Ay, 4cy-4, EQ@HF?HI&(hH{\It J:EB uaz)gr'rﬁft(izH Gddedamwg_cﬂﬁSZ%) \C/ivas
prepared us enzonitrile an e procedure described in
Exanpl e 39. éﬁ%"%ﬁé"?f’ﬂeﬁf@ﬁm 1.37 (6H, m, 1.78-1.92 (41-1, 10 m,
2.15-2.38 (21-1, , 2.80-2.93 (11-1, m, 3.17-3.27 (41-1, rr), 3.4-3.78
(71-1, m, Bxﬁﬁp[e@)(lH m, 4.07-4.15 (1 H m, 7.35 (21-1, dd, J=

i JélsHél)Or OS|F—)C:V5-I Sb 106-P1-AlcyantR2, 63 uoMdphanylEipertmedd.carbonyl]-[1,4]-
y

4- I 0- phenyl ) - plperldlne 4- carbonyf] [1,4]-diaz
epane 15 hng o'?f%@“ﬁ‘@i’é{e (Eﬁé) The title c ound (E43) was prepared
usi ng 3, 4-difluorobenzonitrile and -ced described in Exanple 39.'H
NVR 8 [ MeOH-d4]: 1.37 (6H m M 2 8- 2.37 (2H, m,
2.98-3.08 (31-1, m, 315327(2H ] —~A8H 3. (5H m, 3.80-3.90 (1 H,
20 m, 3.98-4.12 (21-1, m, 4.05-4. 12"(1 H) ©6.7-6.8 (2H, m, 7.45 (1H t,
J=8Hz). LCVBhe tilecaimmapddF42)was priéparedMding)3,4 EXBﬁqurdJMOnltnle and the

1-1sopropyl shebdirt 4aSRe .@s&émbkw qm\mbm gw 4>; 13319 éﬂ?‘b?@é%@,\“] [

oo, D (LIRS B i G ) torarist Vs LG BB, o

t he roceduﬂé!1 t9s¢PYH¥eth (1, EXafebd2id0dd, Jr 2dWR) 6|-(? Slecpppray (3e2)31-(MH ) |
17 191 (4H, m), 2.23-2.37 (21-1, m), 2.80-3.08 (41-1, rr) 3.3-4.08 (1

J88H,z) %g‘gt,Jast) 322:7),25(1Hd\]24) 7.68 (1 H d,
ec ray (+y
1- 1 sopr opy! 1 AS‘[PJ‘."’E'YL'"{'& ?‘* ﬁ%/ﬁ'lﬂ'f% FO'BHéW% Rﬁft%‘??ﬂ.%éb%!ékﬁ%h‘}'ﬁ?eqape4] di a

zepane 15  hydrochloride (E43)
F
=—-Oy
0

The title compound (E43) was prepared using 3,4-difluorobenzonitrile and the procedure
“described in Exarmnple 39. 'H NMR § [MeOH-d4]: 1.37 (6H, m),1.73-1.88 (44, 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,
20  m), 3.98-4.12 (2H, m), 4.054.12 (1H), 6.7-6.8 (2H, m), 7.45 (1H, , J=8Hz). LCMS
electrospray (+ve) 373 (MH*).

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

F
F

LA

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),
30 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)

- 41 -



hydrochl ori de (E45) -41 WO 211114/101546 PCT/ EP2004/ 004245 1 N FFF NoyN, J
v O To 4-trifluoronethyl-iodobenzene (0.2g) under argon in dry degassed

di oxane ( W&GHIY10kE added bi s(di benzyl i deneacet one) pal | adFure(d/0028)

foll owed by 2- dicycl ohexyl phosphi ne-2'- (N, N-di net hyl am no) - bi phenyl
(0.055g). After 15mn this 5 solution was added to

1-isopropyl - 4-(pi peridi ne- 4 car bonyl] [1, 4] di azepane (D8) (0.15g) as a

slurry in dry degassed di oxane 5l der arg n This was foll owed by
addition of sodiumt-butoxide a: o 100C for 2h. After
cool ing, saturated ammonium Ehl o ut on (1 Or) was added along with

Et CAc (20m ). The reaction was flltered and washed with brine éZx) before
bei ng ext Mact-eiflugiometityldodabenzang (0 Rghunderaegnrvialdns degassed disxans §1.oml)

car bonat e yagldddiea i Beu’&@fﬁdier%ébétaﬁé)@élladﬁrﬁ(tED@ﬁGoI[ovG&m ptration to | ow

‘é%‘rjg‘ghf‘ggﬂ :gglghéwﬁho%h;%&' zHgN N @m@i@éﬁéfh? Dipk nyi:@"@?i% Rﬁe# ﬁérbg rﬁus
repeat ed PR ¥ep @Hde@fo IC‘F?QPFQP@’E"&&@PWQ"F? V’] E agnege dog) @rlﬁsé
product t zata sharsy iordrg dagassedd!sdxaoer(‘! amé)tlmdelt argble. This wh$ folidweld dytaddition

(r:r;mpgu gg cﬂéa.u@g l_l?ll?&éﬂae i RehtiRAH1881c fok 288 AfelcodigMaturdtdy 2. 34 (6H,
el ectr ospr‘a&n ri “é (ﬁ)@ﬁ! ? géde%gﬂ%rgg @Etéé{éi‘é@%{gheeh%%d
Exanpl es jthrhrige (&x )k hafpre hejngairgpipd wi aad theng- 20
car bongl ) 1{eﬂ1trél]sedlvamqmamu(rd Sé&rbonate Loltyioh ahdibydlk éxigataudnto EtOAc.

I di ne-4- CQ‘E&H&Q t[ohjto‘i’dw 961 %a%ddﬁ.m) 2ﬁ%l‘irh§ieﬁﬂr’étﬂﬁf tRlseq Mt | vori de
usi ng the re tﬁ)repar ed

CiRERBHIE sl 10 arepipiaser DeReRIANRY oL s PP iant and repess
? Ke@SBB'r Iomfitlwtrssraggwt ailetugaeﬁrraﬁomd@rudmoﬁ %E \m@,ségmta&lsem reimons ) with
getscrlt bed dcBtomitmeTd afféd. th%' e eorasbupbSEdSREIcEBEY H IMRMVIMEUHESS! . SP&H, I a:
al a a e
G S ) P A )

380
NE [ IVNa] + glgprospray (

Examples 46-69 (E46-E69)

Example 46 and Examples 63-69 were prepared from either 1-isopropyl-4-(piperidine-4-
20 carbonyl)-1 ,4]-_diazepane (D8) or 1-cyclobutyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane

(D"iO) and the’approprriate aryl fluoride using the procedure described in Example 39.

Examples 47- 62 were prepared by coupling 1-isopropyl-4-(piperidine-4-carbonyi)-[1,4]-

diazepane (D8) with the appropriate aryl halide {(bromide or iodide) using the conditions

described in Exampie 45. The products displayed TH NMR and mass spectral data that
25  were consistent with structure,

N Ar,
( N
ok
Example Ar R Mass Spectrum (ES*)

No

E46 cn ¢ | MHpt 405
Q Me

Ea7 | ) {* [MHY 380
Q Me | [MNa]t 402

E48 ’ ° | MHF 373
LSOO | AL (e

[MNa]* 395
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E48 | F

e [
E49 e [MH +

IJNe [MH + 382/384 F --(

/-

MH + 373
372 Me MNa + 394 E50 / [MH + 388

Cll

Me MNa +

395

Me [ MNa] + 404/ 406 E54 cl
Me [ MNa] + 420/ 422 E55 Me [ MH + 398/400/402 Me C

-42 WD 2004/ 101546 PCT/ EP2004/ 004245

~-0 Me [2MNa] + 797 E51 -(
Jvte (MH + WDi200gRisseVe [ MNa] + 436 E52 (e [MH + 348 Me MNaCHEBI@4/06B3s 1)

J~Ae [MH + 398/ 400/ 402

0
E56 CF, 0/ --(Me [M
Meo e [ MH + 394/ 396

F 418 E60 44e [MH +

MNa] + 865 E62 Meo e

1 CN / Ae [MH + 389

1+ 414 Me E57 Meo / -~e [IMH + 36Q__Me 2MNa. + 741 E58
of Me [MNa] + 416/ £88 E5 -~ €[ MIMHI* 39872Me MNa
396 CHF20 Me WNa + 41§ / EST/Pho | - - JognidyH] + 3822 Me 2
[VH + 361 " Wefig 1383 /803 T TR o syt e~ £6
ci, Me gﬁﬁ—' ‘4F M 8
>_D Me | [2MNa]t 797
E51 Q- | MHY 414
CFO Me [MNa]"' 436
Es2 | e ) | MHpY 348
Me |IMNal* 370
ol &) +
E53 * livHIY 382/384
- @' Me | IMNaj*  404/406
E54 “ | IMHPt 398/400/402
"‘—<\:>—_ Me | [MNal* 420/422
C ES55 °‘>>: * 1IMH*  398/400/402
. Me
Cl
Me
ES6 | oro—d ) [MH]* 414
_(Me
E57 Meo_< >_ ° LIMH]T 360
_{:"e [2MNa]* 741
E58 Meo‘Q | IMHTT 394/396
o Me | [MNa]* 416/418
ESS | owo—d ) | {° |IMHIT 306
Me | IMNa]* 418
E60 /@\ [ IMHI* 396
CHF,O Me [M]\E]-F 418
E61 Pho_@ | MHT 422
: Me | r2MNal* 865
C E62 | wo—¢ Y- | " |IMHI* 361
" Me | [MNa]* 383
E63 | o | A+ 301
Me
F F
E64 CN_Q_ _{"‘e [MH]* 389
ci Me
E65 CNQ ~> | MHI*  401/403
) Cl
E66 CNQ_ —> | IMHIT 401/403
Cl
E67 CNQ —> |[MH]* 385
F
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E65 CN /\ --Q [ M + 4011403 cf E66 CN/ \ -0 [MH + 401/403 <ci E67 ON/ \
--Q[MH + 385 F -43 WD 2004/ 101546 PCT/ EP2004/ 004245 E68 cN/ \ --K) [M +
435 CF3 BODIOMI0M MH) + 403 CN ~ Exanple 70 PCT/EP2004/004245
(S)-1-1sopropyl -4-(1-(4-cyanophenyl) - pi peri di ne-4-carbonyl j - 2- met hyi pi per azi
ne hydrochl oride (E70) Q / A mxture of
(S) - 1- [ 1- (4- gyanephery—pipertgi-ne—4—earponyt—3-retdy| pi perazi ne (D15)
(194nmg), pot 4ssilfdh cardc 7210) e{M!ﬂ]'E propane (0.06m ) in MeCN
(4m) was hgated inja m wavle oven at 1500 C for 10mn. Further

2-1 odopr opang (0. 06n|) S 10 added and the reaction rermcrowaved at 1700 C
for 1 omn, fliltgged |andfevaporjate, Tmﬂe@ggjue was f|ash chromat ographed
[silica gel, |step grddige - 7% Me (cont aining 10% 0} 880 anmoni a
solution) in|DCM. Frlactivers containijng the required product were

evaporated tq give tHe freefFbase conpound whi ch was conyerted to the HCl

salt by redissolving in DCM and then treating with excess hydrogen chl ori de
(4M sol ut |E(P)(n | ’ %04 15 dioxin), evaporating and then crystallising from EBCH
(di et hyl ive the title conpound (E70) as a white solid (105ny).

M5 el ect réﬁb‘l-é@nr{mpﬂﬂ-%@ mnnphemymmmdlm-ﬂmwm1-2-m@tmmmqrazme( 1H m,
7.56 (2H, hgdrocHidiide (E7092 (2H, d, J=9Hz), 4.28-2.68 (13H, mnm), 1.80-1.45
(4H, m, 1.38 (3H, s), 1.35 (3H, s) 1 12 (3H d, 3 6.5Hz). 20 Exanples 71

and 72 (E71 and E72) C Exanples re prepared from
(S)-1-[1-(4-cyanophenyl ) - pNpE . hyI pi perazine (015) by
aI kyl agion with ethyl iodide an cI yI e‘respectively, using

di i sopropyl et hyl am ne as base in acetonltrlle o N\ / NN jg 25

ga”p: g 5&%&%%8?%)!1“@ 4'\8/aﬁgp§1"é)nyl) %?p%rtd:%%%b%l]-&ﬁ%}hﬁ geraglné I?MS) 367
P (194mg), potassium carbonate (172mg) and 2-lodopropane (0.06mi) in MeCN (4mi) was

heated in a microwave oven at 150° C for 10min. Further 2-iodopropane {0.06ml) was

10  added and the reaction re-microwaved at 1709 C for 10min, filtered and evaporated. The
residue was flash chromatographed [silica gel, step gradient 2-7% MeOH (containing
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 freating with excess hydrogen chloride (4M solution in 1,4-

15 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
8 [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).

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

S S I
5 n_/

Example R Mass Spectrum
No ' (ES™)
Er1_ | -CH2CH3z | IMHI* 341
E72 -> [MH]* 367
Example 73
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-44 WD 2004/ 101546 PCT/ EP2004/ 004245
(R)-1-1sopropyl -4-[1-(4-cyanophenyl) - pi
peri di ne- 4-War#BiYIF62- met hyl pi perazi ne hydrochl ori de ( EPT/ER200®4146t | e
conpound E73 was prepared from (/JR)-1-[1-(4-cyanophenyl)-piperidine-4- 5
car bonyl ] - 3- net hyl pi perazi ne (D16) using the procedure described in E70. M5
el ectrospray (+ve) 355 (MH). Exanple 74 (2R, 5S) and (2S,
5R) - 1- | sopr {Riyl lsmwgpxlﬁ-BlyMﬁ@pmnm-pmrtﬂlmMacmmd tmethytpipaazine
di et hyl pi pRyd@ichforiefgrahl oride (E74) | / The title conpound (E74) was
prepared from (2R 55) and (2S, 5R)-1-[1-(4-
cyanophenyl ) - pi peri di ne- 4- car bony , Seet yl/pi—éar ine (D17) by
al kylation with iso- propyl wsd ~ S ' pme{xet hyl am ne as base
in acetonitrile. MS el ectrospray ( arrple 75(28
6S) - 1- Et hyl 1 fides £dngot Wwyééﬁ ePhRRI -fL ﬁ@f (38

2 93&%

pi pera2| e h 0 orid
5S)-1-[ T (4 %@ ‘F@;# “r”ﬁﬂi‘ ge%’@a‘y&?ﬁ?ﬁeﬁ% L$8P azi ne (D18)
(0. 135¢q), aﬁlﬁ?m?cm%v Carbonate (0.1 14g), ethyl iodide (0.066nMl)
and acetonltrl |l e (2rrfL) were heated in the m crowave apparatus at 120C for
20m n, and {;E oned to cool. The |norgan|cs were filtered and the filtrate
was evapor h was c on. si el el uting
o Sy UL B S B2
di ssol v | Al zing penipgde HCI/Et20 (1,0OM 3nl) and the

K i dinsghyiptparpzingrhy drechiodde (Fi4)

resul ting suspension was evaporated to dryne§ by ovm ng domm wth a
gentle stream of argonto gi ve thg tI CQ u 3: as an off-white
) X H

solnd 30 (0.12g). 'H NWR 8 [ BRBONC 1.47-1.77 (4H,
br. m, 2.99 (4H nm, 3.18- 3.29 ,337 -346363
(1H, br. m partly obscured by H2O0 si gnal) 36 83 2H br , 3.93-3. 96
and 4. 17- 4. Phe {itke sompouret (&74pivasipleparedditont 2R, 58) amd:czsrﬁm 1-[17(456 (2H, d, J =

9Hz); LCVS gyfbh@siprEiyerdhes-caion(iMe]5-dimetripipiRa 2R {0 10 By dkylation with iso-
PCT/ EP2004/ Br]o%%édlde using N,N-diisopropylethylamine as base in acetonitrile. MS elecirospray
15 (+ve) 368 (MH™).

Example 75
(28, 65)-1-Ethyl-4-[1-(4-cyanophenyl}-piperidine-4-carbonyl}-2,6-dimethyl
piperazine hydrochloride (E75)

20

(38, 5S)-1-[1-(4-Cyanophenyil)-piperidine-4-carbonyl]-3,5-dimethylpiperazine (D18}
(0.135q), anhydrous potassium carbonate (0.114g), ethyl iodide (0.066ml) and
acetonitrile (2ml) were heated in the microwave apparatus at 120°C for 20min, and

25 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 dissclved in DCM (3ml)}, and treated with HCIEt,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

30 (0.129).
'H NMR 5 [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,0 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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Exanpl e 76

(S)-1-1sopropyl-4-[1-(4-cyanophenyl) - pi peri di ne-4-car bonyl ] - 3- net hyl pi per azi
ne hydr oMO2p4/HES46E76) NC \ | INT IJN~ ~/ u |l | IN 5 ECHEP2M4/004245
(S)-1-1sopropyl -4-(piperidi ne-4-carbonyl) - 3-net hyl pi perazi ne di hydrochl ori de
(D23) (0.1 Og), 4-fluorobenzonitrile (0.12g) and potassi um car bonate
(0.18g) in DMSO (4m) were heated at 1400C for 6h. The reaction m xture was
t hen evaporated to a mininmum and redi ssolved in nmethanol and | oaded onto
SCX si | i cEXdhle . 76The SCX cartridge was 10 washed with net hanol (80nil) and

t hen el ut ' § Ay el d-ch f img oduct

t hat was a&)@%!%g% . ﬁ ggﬁ?ymiﬁg@g@t' g‘g Aut ocPﬁgSgE]a?fd\%ﬁylﬁ%g&(“géi uent
0.1 %for raggn ( )er and, 0.1 % formc acid acetonitrile; gradient 10-
1009 . Fractions containing the yi red product ywere conbined to give the
product as the formate salt whi ch #as~conve eri\nto the HClI salt in

DCM ethereal 1 NHC (1 m). 15 The splvent re renoved by evaporation
(co-evaporated fromacetone 3 tines) to ghyeythe title conpound (E76) as a
white golid (47mg)."H NVR S [DMSO-d6]: 1.3D (¥1-1, n), 1.40-1.81 (6H m),

2.78-3.21 (@-‘1‘»lsﬁﬂrogﬁﬂ%iﬁe%ﬁne@car@o#}@n%ﬁHiﬁerEiHﬁ diddfdchioride YB242H M,
4. 11 pl .45 \ .58, plus-4.78 (1 . , 7.01
(o |° 03f88).fyuorabpgbls i (020) s goredytin capkonatd «f-1adlip PSR 555
(MY . 20 Bxeepleetepzat 1409C for 6h. The reaction mixture was then evaporated to a minimum

(S) - 1- Cycl arivertissdvéd in(mMethiitd) @B eoudel oAt SCX diliea (0T 8] caftriagé s pi per az
e ydr 3@1,5&@““3& thEhoi 140l Bt ndn QKo Whf 20h bt 3 ethariol {B6im td | ©
el

conpound S, prepa o . .
(S 1- cyc | st PIude prpihint Hhad wes Purifisd b Watsrs Massdisartsst Autp Erepasative
di hydr ochl ldPL@ ¢elid®dR5 . Bh tormid amm@ezam 011P4 formii avid adetonitile) gdadidnt 18xanpl e
(72) |iC:V5 e{ RPLY. FFaktRMs CovBhingthe rddtined f%hn.r%l(ﬂm SonfSined to give the product as vl
-1-1soptopyl.-4-[1:-(6- ridl,.n-3c Vi r - A- - 2- met hy
bi per azi ne oG P4 MRS VA0 EPHeid Roid it BB RO CAATSGRIY BRY bR N
15 The solvents were removed by evaporation (co-evaporated from acetone 3 imes) to give

the fitle compound (E76) as a white solid (47mg)."H NMR § [DMSO-d6]: 1.30 (7H, m),

1.40-1.81 (6H, m), 2.78-3.21 (6H, m), 3.33 (2H, m), 3.42-3.83 (1H plus water), 3.97 (2H,

m), 4.11 plus 4.45 {1H, m, rotamers), 4.58 plus 4.78 (1H, m, rotamers}), 7.01 (2H, d,

J=8.8 Hz), 7.56 (2H, d, J=8.8 Hz). LCMS electrospray (+ve) 355 (MH"),

3

20
Example 77
{8)-1-Cyclobutyl-4-[1-(4-cyanophenyl)-piperidine-4-carbonyl]-3-methylpiperazine
hydrochioride (E77)

25
The title compound (E77) was prepared from (S)-1-cyclobutyl)-4-(piperidine-4-carbonyl)-
3-methylpiperazine dihydrochloride (D25) and 4-fluorobenzonitrite using the method of
Example 76. LCMS electrospray (+ve) 367 (MH"),

30 Example 78

(S)-1-Isapropyl-4-[1-(6-cyanopyridin-3-yl)-piperidine-4-carbonyl]-2-methyl
piperazine hydrochloride (E78)

- 46 -



N J~ O (S)-1-1sopropyl-4-(piperidine-4-carbonyl)-2-methyl pi perazi ne

di hydrochl oride (D29) (0.2g), 2-cyano-5-bronopyridine (0.14g) and potassium
carbonat e W 2Ag)orer e stirred in DVSO (4ml) at 120C f or peiepAfoienizgool i ng,
t he potassium carbonate was filtered off and 5 the DMSO filtrate was dil uted
with MeOH (20mL). The crude m xture was poured onto a 10g isolute SCX

col um whi ch was washed first wth OH (50m ) and then eluted with 10%
anmonia in MeCH (50m ). The pro&'ﬁ ~Was furthee pyrified by colum

chromat ography [silica gel, step m 0-1 (containing 10% 0. 88
ammonia solution) in DCM. Fractions qontlai rN ng the required product were
evaporated to give the 10 free base whi S eli ssolved in DCM (10m ) and
treated with 1 NHCl in diethyl ether to gbve the title conpound (E78) as a

light yell Ot’é)sloig Hrc%?p |pe 4—%5%5 l?—é@ﬁ@tﬁy!@?&@zme@ﬁ@&%ﬁénde (ﬁd:b‘ﬁVR

DMSO-d6] 3
[1. 54- 1. 711 (fﬂ-ég) ‘CV%”QJ b§°"'1’%° W 'élqel?ﬁﬁ‘*gha%g éa%%‘"%@ﬁf tiopyate é %5 wegasstiread in
7.37 (1H, DBMSQ eBnly iz 120°C. far2iy. 1Ater¢oolnegg tqugtasswme:monate \wapfiliered off and 9
(1H, bs)s 15WaaMBOitfRe was diluted with MeOH (20ml). The crude mixture was poured onio a

|
(9)- 11 500 ylcofad LebGhihd LHBn RN LY 58U e eoji/gham dat6qWRA"Y! 1 -
(S)-1- IsoprE') {MW%’%‘?;‘J@:MQQW@OM)CJF%B ”ft‘QaMW PirEieA DY 68N hydr ochl or i de
(D29) (1. SQ)romatama;my [Sifita gelsstep gesdimht @ t0% beHt(apE@Eng TAY 0.88 atmania oi |
\(Ng)s f§<|t ra0$ @@luﬂu Ehps rg(:ﬁ’o‘?ﬁﬂaoma@{m@ﬁ\e(r&/s@@@prae@btwemscﬁaea@o ivlé%e-r ce
basp ( 7P 68dpe %“%05%%4%%@8%@ Giﬁa?%%n%%eagf Wi ARFCUA G el i oo,
Eurl J. O ggivethenitle coyopoung£778)3s)a fdht yallpw selidd8gmgk 4GNS plecipsXan(ivehl) was
char ged Wi t B58 (Mﬂt)dlrbmwl[omuna@]et orw)(Bat paldeatHz)m. G$—1(£Jm dadeb. FHz),

g:}gygl}gr‘gﬁyh%ﬁoﬁ 4979 2@§3N1 EﬁfP a4 Ai:S ﬁnﬁlaaﬁﬁ h?ﬁ% -
reagt ion a géﬂ‘ﬁ‘t‘grg? 9?% 85’?—5@% {?fﬁ ﬂ)egif'"gﬁsgonyl) 2- rrts[]hyl

pi perazimne (0.15g) in degassed di oxan (2nl) 30 was added foll owed by SOdI um
tert-but oxi gRampield®) . The reaction mxture was stirred at 90C for

Af t |1

crude react |94 ‘%{éﬁ@%ﬂ% *“ﬁuﬁféﬂ*an‘?@'ﬂa’f@%g%éém" oA et ﬁbﬁwas
washed wi t RIRgERIiNG ByAo cr‘e!t?f'éF'QWJﬁ eluted with 10% ammonia in MeOH (50 ).
The product was further purified by colum chromatography [ silica gel,

step gradient 0-10% McOH 35 (COM@ 10% 0. 88 grmmoni a sol utlon) in DCI\/]

Fractions containing the required |product we aporated to give the free
base whi ch was di ssolved in DCM (10 f\N

20 o .
) (8)-1-Isopropyl-4-(piperidine-4-carbonyl)-2-methylpiperazine dihydrochloride {D29)

(‘ (1.5g) in water 5ml was treated with solid K,COs. The resulting oil was extracted with
EtOAc (25ml), dried (MgSO, ) and evaporated to give (8)-1-isopropyl-4-(piperidine-4-
carbonyl)-2-methyl piperazine as the free base (1g). 5-Bromo-2-trifluoromethylpyridine

25 (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-
isopropyi-4-(piperidine-4-carbonyl)-2-methyl! piperazine (0.15g) in degassed dioxan (2mi)

30 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 (20mi) 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

35 (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 (10mi) and
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-47 WO 2004/ 101546 PCT/ EP2004/ 004245 treated with 1 N HCl in diethyl ether
to give the title conpound (E79) as a solid (150ng). LCMS el ectrospray
(+ve) 399WAAPHIAIBHAIVR [ DMBO- d6] 8:1.09 (3H, d, J=6.4Hz) PCTEB20030B843 6H, ),
1.54-1.74 (4H, m, 2.98-3.16 (5H m, 323368(3H m, 3.83-4.45 (51H, m
744(1H dd J88Hz) 763(1H, d, J=8.8Hz), 8.4 (1 H d, J=2.8Hz),

10. 55 (1 H

(S)-1-1s opfr%wi Mtb [N '('%P @%B}dﬁth%tﬁgwe $he titls; compondEZ2}ag 3 8ofid (199Mgdt hy |

pi per azi nel GBS dedttaspraye+¢E8TH0 (NE*). 'N NWR [DMSQRA6]8: 109 (BHT ldeJ+6.4Hz), 33mpound
(E80) was wr:ssqaﬁerﬂ) by54-¢ ¥%t(HAIm 5298'—3'16Q91HQ’@¥'32&3—BBBR3H' ), L8445 (5H, m)

e oo B8 B et sl JeBob) 1 493 208z g8 (115 1

Yarranak'-ia Chem Pharm Bull., 1985, 33(2), 565-571) at 140C using the
met hod of Examplee88. LCMS el ectrospray (+ve) 356 (MH). 15 Exanple 81

1- Isopropy Pnﬂ; y A-yl)- -4- -2
i nolin-6-y 3&@?#5% h % T‘fn[4 yﬂ pl%?ré?ggan%arbﬁ%ggcrk?leg’ryl de (E81) N

N~ N 20 ThB was prepared from

1-i sopr opyl - 4- (pi peri d| ne- 4- car bg@y[l 4] - di agepane (D8) and

6- br ono- 2- net hyl qui nol i ne usi n%‘x du@i&!i bed in Exanple 89. LCMS
anpl e (

el ectrospray (+ve) 395 (MH). 2- E85) 25 Exanpl es 82-85
were prepared in a simlar manner to Ex nptre by reacting (S)-1-
| sopropyl . 4- (p) peri di ne-4-car bonyl) - 2- net h§l pi per azi ne di hydrochi ori de (D29)

and they Cyhé afPEsHPETEEBD) Whysfépféﬁadlﬁyr@&/&fa | ($){1hgopbpyl an@ipepiliingat-assi um

Corei st ent cgﬁﬁ‘ﬁﬂviﬁ-?-ﬁ%‘ﬁié'eg*aiﬁ8@‘@&&“’%%%9@%@? 3“'?’*’06%9%#@9%% &f?éewewéis

Spect rum S-l4lkaneda, S. Nishimura and H. Yamanaka, Chem Pharm.
33(2) 565 571) at 140°C using the method of Example 78. LCMS electrospray (+ve)
356 (MH").
15
Example 81

1-Isopropyl-4-{1-{2-methyl-quinolin-6-yl)-piperidine-4-carbonyl]-[1,4]-diazepane

hydrochloride (E81)
Me—<\“é C>ﬁr®
N N N
o

20  The title compound (E81) was prepared from 1-isopropyl-4-{piperidine-4-carbonyl)-[1,4]-
diazepane (D8) and 6-bromo-2-methylquinoline using the procedure described in Example 89.
LCMS electrospray (+ve) 395 (MH"),

Examples 82-85 (E82-E85)

25 Examples 82-85 were prepared in a similar manner to Example 2 by reacting (S)-1-
isopropyl-4-(piperidine-4-carbonyi}-2-methylpiperazine dihydrochloride (D29) and the
corresponding aryl fluoride in DMSQ in the presence of potassium carbonate. The
products displayed TH NMR and mass spectral data that were consistent with structure,

Example Ar Aryl Fluoride | Mass Spectrum
No (EST)

30
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WD 21104/ 101546 PCT/ EP2004/ 004245 E82 cM/ \ F[MH+ 373 FF E83 / \ / \ F
[MH+ 372 Me ne E84 / \ F[MH+ 398 17 E85 ?- / \ F [WMH + 412 Exanpl e 86
(S)-1-1 sopWoRMN/MIFG- ( 5- cyanopyri di n-2-yl ) - pi peri di ne- 4- cetbapydo}e@ziret hyl

pi perazine hydrochloride (E86) ~CIN~N N~ TN~ 50

1- (5- Cyano- pyridin-2-yl)-piperidi ne-4-carboxylic acid (Dll) (0.2g9) in DV

(20n‘ﬂ_) was wi-th EDC (0. QQH\J ol-l owed h\/ HOAL 10n-g) After 5 m n,
(S)-1-isopr o582 2-| met Fpelazk roch[MH]"'de @D@?) (0.12g) was added
fol |l oned b N di§ sopr opyl et hyl am 0.13ml) and the m xture was stirred at

[ [ 5 Uv u St angd t he residue was
partitioned Hetdee ! @ 20qﬁl}4 Acﬂ@% %9%he Et CAc | ayer was
dried (MyS64)y—and—fiter=d; g T bsorped onto silica gel
(2g) and therE8fur | fivgﬁ%o_j}tol ug&t@v‘hto W [s%ggca gel, step gradient
0- 10% MeOH (containiMig 10% 0. 88/ammoni a golution) in DOM. The fractions
cont ai ni ng tr@gg)roEué‘ e e WF and gy req1pasp was dissolved in 15

d

d—(0

MeOH (1m)f and tre het HCl |(1m) to give the title conmpound
(E86) as a—whitesotid {0 1g)l —LCMS el ectrospray—{+ve) 356 (MH). 1H NWVR 5
[DMSO-d6] :1.12 (31-1, d, J= 64Hz) 133135(611 d, J=6.8Hz), 1.45-1.75
(411n)@£§p336(4Hrr)328 3.48 211rr)381384 (1H, m,

4,19-4. 23 7.72 (1 H,
0. 1320 Sy SriigbraphAtis syaddy '?"'"%V'bg Apfifrs cathonylF-godifn, 2,72 |
(S)-1-1 soprEiB?Tazmqhy‘(’BCHOir\degﬁ t hyl - pyr azi n- 2- yI ) - pi peri d| ne- 4- car bonyl |
-2-nmet hyl pi perazi ne hydrochl oMrge NE87) C N : N\ 0 25

(S)~1-1sopropyl - 4-(pi pe(di ne-4-cariomy| i perazi ne (free base
Aﬁound from D29) (0.14g) 2-chloro-5- Iugiiﬁethy(pyrazine (D31) (0.19)
DVSO (1.5m) at 120C for
s worked up as described for

and pot assi um carbonate (0.15g) were St
Sm(n inga mcrowave reactor. The reaction
Exanpl e 78 apdclh%-PiHdd-bSH-diffiRaE BartBRylic acid (D11) (0.2g) in DMF (20mi) was
treated with EDC (0.33g) followed by HOAL (10mg). After 5 min, (S)-1-isopropyl-2-
methylpiperazine hydrochloride (D27) (0.12g) was added followed by N,N-
_ diisopropylethylamine (0.3mi) and the mixture was stirred at rt overmight. The DMF was
10  removed by evaporation and the residue was partifioned between water (20ml) and
EtOAc (20ml). The EtOAc layer was dried (MgSO, ) and filtered, and the filtrate was
absorbed onto silica gel (2g) and then purified by column chromatography [silica gel,
step gradient 0-10% MeOH (containing 10% 0.88 ammonia solution) in DCM]. The
fractions containing the product were evaporated and the free base was dissolved in
15 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 § [DMSO-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)

20
Example 87
{S)-1-Isopropyl-4-{1-{S-trifluoromethyl-pyrazin-2-yl)-piperidine-4-carbonyl]-2-methyl
piperazine hydrochloride (E87)

Faoﬁ/,\ ’N . /k
N

0

25  (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 DMSQ (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

-49-



-49 WD 2004/ 101546 PCT/ EP2004/ 004245 dissolved in MeOH (2nl) and treated
with IN ethereal HCl solution (2m) to give the title hydrochloride salt
(E87) as XQHIA0SHe i d (50ng). LOMB el ectrospray (+ve) 48OTEDRIOJV0424H NVR S
[ MOHd4] : 1.29 (3H, d, J=6.4Hz), 1.33-1.35 (6H, m, 1.6-1.95 (4H, M,
2.98- 3.2 (5H, n') 3.40-3.68 (3H, m, 3.93-4.80 (5H m, 8.29 (1 H s),

8. 36(1 H

5)-i- 1 sopiibigYe 1?33‘4 (0D e eaiat Wi N gireERel HE! 30UHon (Braikia gy e il b
(5l et ﬁwmm% Eapmso@mhae.sg\gm@e%z) e e, o bony
(S)-1- I30P?wwR&frgl@®Ham]dnrze(aHpar.bmHz); L33 13IBYGH| pr BBies (4H, 89, ?isﬁ
conpoun r zi ne J.
Goodman, S B ot iR EaT ™ S EPURSt ) 180 PR A S, e )"

15067- 155070) (0.0719) and pot assi um carbonate (0.1 g) were stirred in DVBO
(1.5n) atExa®@leE® S5min in a mcrowave reactor. The. 15 reaction was

worked up g %@% gd‘ -HOW-AFROBRIMe1-p pradie-3py)-biieridinis-8R:aagyiles

di ssol ved IN ethereal HO solution (2m) to
gi ve the t 4t |"3m%‘£'{'8ﬁ}"§q'5¥:ﬁ38) as a white solid (92mg). LCMB
el ectrospray (+ve) 400 (M/\) H NIVR S [DMSO-d6] :1.29 (31-1, d, J=6.4Hz),

1.34-1.39 (61-1, m, 1.47- 2753 (5H, m, 3.30-3.90 (4H,
m, 4.6 (4H m, 747(1H d JM& , d, 20 J=9.6Hz), 11.15 (1
H, bs). Exanple 89

(S)-1-isopropyl-4-[1-(2-trifluoronethy 'andjln-S-yI)-pi peri di ne- 4- car bony
]-2- hyI pi perazine hydrochloride (E89p FC Na NI NrDN N 25

T |

26 el onY gﬁﬁﬁ’? f‘%g‘”‘?‘w 'K?ah "aﬂd%g? )Tét E‘} frep b p"““d f’° ded to
2 sol ution S-cprod Iuaromﬁ Pyidazine éfowﬁfm HOTh BB B azi ne
(free baseTemﬁp’ﬁetmheﬁrmn1M)55(52)1$5Q§)7 A0 (O dghand potassnum carbonate

]g g: }‘ Iour orrewwi)%re Stigtbd B [0IA80) (1(5i} 481200 felesARSSE nilbORaREe réatidr) th gln smwgs
carr o oufedconwis AEHle @l %ﬁ%? 555’*5’51‘5é5%&§§'8"$"e0‘@?@9}'f4%d Do paRChagn,
After cool disgolverinde@ti(dm!) rﬁnﬂtttﬂaéed/\)ﬁ@‘ ethesep! KIG! solufien (AMblo gite theititle t he
so: i ds Wler ﬁym:hlwmlsmﬁﬁsa?aah ngﬁ;}télsbléd Mm%mmlgeogds%ﬂmﬁﬂ/@@m t(lﬁsll*)n
colum. Ine RSH d8y:4 Bo @26 4035, 1 ROREH M), B &M BB (YL A),
met hanol 1 ¢ 3Rl I§llgﬁaso 3.90 (4H, m), 4.6 (4H, m), 7.47 (1H, d, J=0.6Hz), 7.80 (1H, d,

20 —gst) 11.15 (1H, bs).

Example 89
(S)-1-Isopropyl-4-[1-(2-trifluoromethyl-pyrimidin-5-yl)-piperidine-4-carbonyl]-2-methyl
piperazine hydrochloride (E89)

Tris(dibenzylideneacetone)dipalladium(0) (30mg) and 2-dicycichexylphosphino-2'-(N,N-
dimethylamino)biphenyl (60mg) were added to a solution of (S)-1-isopropyl-4-(piperidine-4-
carbonyll-2-methyl piperazine (free base compound from D29) (0.134g) and 5-bromo-2-
trifluromethylpyrimidine (D30) (0.12g) in degassed dioxane (3mi). This was followed by the

30  addition of sodium-{-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 (10m), 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

35 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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The ammoni acal el uates were concentrated to a gumand further purified by
silica gel 35 chromatography, eluting with 0-10% net hanolic ammonia (2M in
DCM Evapoive® 2esr/10f546 he appropriate fractions gave the frprea/dmesa/oniish was
di ssolved in DCM (3nl) and treated -50 WO 2004/101546 PCT/ EP2004/ 004245
with ethereal 1 MHC (2m) to give the title conmpound (E89) as a |ight
yell ow solid (56nmg). M electrospray (+ve) 400 (MH).'"H NVR S [ MeOH d4] :
1.28-1.29 ( 3iith ethered 1M HCE(20BHp givejthel tite-conpourdE8S) as 2 light yliow Bk (561ng).
3.45-3. 57 (%el@kro%r&%v@)&doi’(m*m}ﬂ N 8 {e@B-dat:H.28-Mbo (IHOnR 1781 618M, S) .

8.5 (2H, s)
1-1sopr opyl ﬂag 13213% 'H) gfg'cﬁ 37 ‘)3IH T)y‘f 9-4h GH’ fnp}l %gr atﬂsn((l.':i'él- carb
onyl} pi pem:zf$ ro&hB RHeSX E90) Pb 0 J N~ /N N ~-/ O 10 To

1- br ono- 4-[ 5- phenyl 1, 3, 4- oxadi azol - 2-yl ] benzene (0.1g) under argon in dry
degassed di %m 9nTL) was added bi s(di benzyl i deneacet one) pal I adi um
(0.008g) faq d ycl oh hi d. math 0) bi.phenyl
(0.023g). 14" 'FHPE"PVi'érﬁfﬂgdﬁ Bhenyf %qé ﬂﬁa@'?%aﬁu# iy Sipaihe- £ Zafkehdly

1-i sopr opy! Pipgrpeipertivdrochiorida(B¥y| ) - pi perazine (D1) (0.072g) as a
solution in dry degassed dioxane (1.9m ) under argon.| This was followed 15

by addition of sodi umt-butoxd,de (0 025g) and he 0 100C for 3h. After
cooling, the solids were filtefe t efwlﬁtate was applied to an
SCX resin columm. initial elutifg n s followed by elution

wi th nethanolic anmmonia (10% . The ammoni acal ©eluates were concentrated to

a gum }[/\'E[)Chlwaﬁbifdﬁdh% ﬁeuiylaﬁ13@4ioiaaﬁ:§zdl-2%bgﬁen§mqg)aamrw@ah metlryltl ng \tmth
ne ano actl ons
gave-t he frej ase E%%m%d& a%/quegwmb% ﬁe'?JaCF &)tq)'eﬁJ a odJO 8@ eat ed

with et her ed®lioyed J? c'@?ﬁxylphqﬁ&"%%dwﬁgn%thﬂﬁ@m Rjpherd (G230 TR
dryness by lsbtnmmngftdovmnmmwas midgérIElismprepy!da(mpeﬂdlaeglecarbm)g)-pieenalmet(m) e

fggpgund ( EQ@)O?z sad‘sc%tfcﬁ’m' skéld efax&?eg gmlb*uhlhé? b MR WES FRBved 13225
(an m 153" 57 idtin g syl g 2 "%%h%at%a 210G as%r 3 apef bogfadfe
J = 10Hz) Bolids werg, f:ltgre Joff:ar@q_tilp lltrpt%yaf gpplleﬁl)to an Sj@((egup cejumn Jinmagﬂy_lyon 8 11
(21-1, m; WHBT\%&MI vesokowedbyediuiBOvitiidethanolicanmioniad10%). The ammoniacal
ﬁ' :jsop;ﬂopyl Al ?El ! ra(iec)’ {o)a QRS WEs drthar hathshlbyRilRa gz i ne
.y .r O(_: or! ﬁromato raphy, eluting with DCM/methanolic ammonia (2M, 0-10%). Evaporation of
20 appropriate fractions gave the free base which was dissolved in ethyl acetate (3mi) and
treated with ethereal HCI (1.0M, 5mi). The resulting suspension was evaporated to
dryness by blowing down with a gentle stream of argon to give the title compound (E90)
as an off-white solid (0.07g). 'H NMR & [DMSO-d6/D,0}: 1.29 (6H, d, J = 6Hz), 1.54-
1.82 (4H, br. m), 2.87-3.14 (6H, br. m), 3.37-3.55 (4H, m), 3.97 (2H, br. m), 4.28 (1H, br.
(" 25 d,J=13Hz), 4.54 (1H, br. d, d = 10Hz), 7.14 (2H, d, J = 9HZz), 7.63 (3H, m), 7.96 (2H, d,
J = 9Hz), 8.11 (2H, m); LCMS electrospray (+ve) 460 (MH").

Example 91
1-Isopropyl-4-[1-(quinolin-6-yl)-piperidine-4-carbonyl] piperazine hydrochloride

30 (E91) )\

The title compound (E91) was prepared in a similar manner to that described in Example

90, using 6-bromogquinoline. 'H NMR & [DMSO-d6/ D,OJ: 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.
35 m), 4.55 (1H, br. m), 747 (1H, d, J = 3Hz), 7.85 (1H, dd, J = 8, 5Hz), 7.98 (1H, dd, J =
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O The title conpound (E91) was prepared in a simlar manner to that

descri bed in Exanple 90, using 6-bronoquinoline. 1H NVR S [ DMSO- d6/ D20] :
1.29 (6H, WD 2094/10184¢7) , 1.58-1.85 (4H, br. m), 2.87-3. 12PCHEPANON24TT)
3.37-3.58 (4H, br. m, 4.05 (2H, br. m, 4.30 (1 H br. 35 mM, 4.55 (1 H,
br. m, 7.47 (1 H d, J =3Hz), 7.85 (1 H dd, J =8, 5Hz), 7.98 (1 H, dd, J
= -51 WD 2004/101546 PCT/ EP2004/ 004245 10, 3Hz), 8.08 (1H, d, J = 10Hz),
8.77 (1H, 0, 3Hz}: BOEY1H,8, 85 10H), Bd7 (1H. 4, 8 = 8H) 8.8B CNE dek Ve, ridighrl3MB +ve)
367 (WMH )ele&)@ﬁm vEP3E5(MHE9R- E95) 5 Exanpl es 92-95 were prepared from
1-isopropyl - 4-(pi peri di ne-4-carbonyl)-pi perazine (Dl) and the appropriate
aryl bromde, using th rocedure described in Exanple 90. The products
di spl ayed EXqmRles Q%n EFB%D% %%ectral data that were consistent with

st ruct Ur e. ExariplEx @8iSevere presedsiiont i-igopropid-4=piperidbe-4-sbendBpipeEadeval- /

[1|V:-|]S;r féS gﬁﬁ%n&'tl\e 5;56?93 na'igr%rylyﬁjrﬁld@ 13 tﬂegrdceHMﬂdeﬁ?Q?dn@CE@ﬁﬂjr@gﬁ_ |9§3 -
razi ng by 'P%B]{?I](]B&dei Bé)géqkwgnd%aﬁ%’ef ‘{\%} %%We&i% itaiangeny! 1-pip

5- br ono- 2 'e?tﬂiqﬂ!fﬂororret hyI pyridine (F. Cottet and M Schl osser, Eur. J. Og
Chem, 2002, 327-330)“t1.4g) under argon in dry degassed dioxane (1 On)
was added tris(di benzy)i dgneacetone)pal | adi um(0) (0.24g) foll owed by

2- di cycl ohexyl phosphi ne- _(ii<mat hyl am no) bi phenyl (0.49). To this

solution, after 30m n, was)a6
| sopropyl -4- (piperidine-4-@Carpbonyl )-pi perazine (D1) (1.5g) as a solution in
dry degaspegxafip Ql bxane fgnl ) undefiasd S¥btrubii § was fol [ owed by addition of
sodiumt - )utolgil 1. 1g) and the rei;ég.;)i ng mixture was heated at refl ux
forl 2h. After 2eel Rreg—the—+reactton WS eiHutgd with Et OAc (20ml) and
quenched Wi t lE92at uf at 4@9 s¢l utiMsI* TR ni qture was poured into a
separating funnel anduaf” er dijfluted with EtOAc (30m ) and washed with

E03 IMHY 413

E94 Nr_ C [MH}* 399
Me.
B
E95 %f [MH}* 370
o]

Example 96

1-Isopropyl-4-[1-(6-trifluoromethylpyridin-3-yl)-piperidine-4-carbonyl]-piperazine
hydrochloride (E96)

15  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

20 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 safurated NH,Cl solution. The mixture was
poured into a separating funnel and further diluted with EtOAc (30mi) and washed with
excess saturated sodium hydrogen carbonate solution and saturated brine. The EtOAc

25  solution was applied to an SCX resin column. [nitial elution with EtOAc and methanol

was followed by elution with methanolic ammonia (10%). The ammoniacal eluates were
-52 -
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excess saturated sodi um hydrogen carbonate solution and saturated brine. The
Et CAc 25 solution was applied to an SCX resin colum. Initial elution with
Et OAc and nWORNBIVISHEs fol | owed by el ution with nethanol i eCHERERI@EI0Y) .
The ammoni acal eluates were -52 WD 2004/701546 PCT/ EP2104/01) 4245
concentrated to a gum which was pre-columed [silica gel, eluting wwth (15%
nmet hanolic ammonia (2M in DCM before being further purified by

chr omat ogr apdoycéritrated o gglm wigclawae pte-edlurhhan(s{ica obelutivg inathdl 5%) enetiamolic

gg:v,’ dl ? 1D0Wamr§gﬁ9(iél@| anﬂCMﬁ b@ﬁ?% Qf}ﬁg ﬁ'g?'e{ ﬁwﬁﬁgﬁlﬂy%raﬁy@gﬁm f[g,ﬁ&, fase as a
' e T R epa el GGl Rlappeaypn of Sppropriate

crystallise r.?
cryst al | i satfrastens gave thefreadass 3 analid (tda) whielewes dissalved inchotrieluens filered,
(0.69). Fhe dndaryfiaibsediasm theMlenedni rBdudﬁb@éﬁlldimr(é( Eurlﬁer@nﬁbtém@ﬁb@siframt h

S£ gglr S?!{ a,'("g' Etb#cQﬁ ;HB\F éd Fe Qflﬁ@ﬁ@é‘ﬁag {({Eﬂf? gatsﬁgf i hor
and petrol e Mtﬂé‘f" F’Bd H@Pﬁ vﬂ&n Eerﬁﬁ'\é@ﬁ L}WP‘” ﬁlsé'pﬁWF% eRinefbals o) ¢
was 10 di ssaiMzedhemwhiletprétioidgte fvak filered undercargory sncweshkediwitn EtO AR alighydH on

reduction ofgtivéH dmdietrolien 6P bétbfe M&Edridd drRiee dacutgh. B RlirveHIbridedatt welsOH,

B One. e deoREDE nanEorpahalient &gf\ S ) St
NVR 6 [ DVBO- U] crystais overe fitergd aJ'dWE?@P&§ with celd EfOlgEt &*H igthyl etjer apdgo-3. 17
(6H, br. n’) pebolkain{ ehedbefbre baifg dﬂed!lﬂndel vatuum to ;ﬂ“oﬁde tHe fitle dompound (B9E)7aslS

(2H, br. m,4 ﬁhl%gcr&é?llmgrsolldj 0. 592'33 i Nif#R L"rMé% &éﬁ gszr(emﬂ'd Y= 6H9:)°’ 1.7943
b5 féé%H(

T dd, 3 - 1.00
ElH(br s); LYy ﬂ} (1K 62 ) a.oF

1- oyl otiétyl(2ﬂrprln'()6423|(1fﬂwr6 mm«%ﬁﬁ bylo).Jpa PN AT A3 1H ek B |

pi perazi ne 3INArned(M,idle =(ﬁ92))8N3I‘@'rH, & 3G 3Hz), W00 MK, §2.s)TheMBi dlédtrogpapound
(E97) was prehg r-o@ th simlar manner to that described in Exanple 96,
usi ng 5- bro -Z2-tritluoronet hyl pyridine (F. Cottet and M Schl osser, Eur. J.
Og. 25 Chem, 2002, 327-330) and

1-cyc| obutylEMqﬂeﬁérl di ne-4-carbonyl ) -pi perazine (free base conpound from

D7). " HRWWR f¢ &%ﬁiﬂﬁﬂ-n (b-t%br&ﬁe hduﬁrh—yl)Zpl riﬁﬂiéf-&hrb&\yﬁ? gé’ﬂdzmebr

n, 270(1 : (3H, (2H, br.
m, 3.52- 3. "?é?—‘o" E 7;? 4.0 (2H br partlally o] scured by H20 signal ),
422(1H br. d, 14|—|z) 4.46 (1 H, br J ~ 14Hz) 44(1H dd, J =9,

3Hz), 7.62 (1 H d, J = 9Hz), 4§-—-30 H, d , 11.54 (1 H, br.);
LOVS el ectrospray (+ve) 411 (PH**Z;:?XQ&E:%\mr \ﬁJ

1- I sopropyl - 4-[ - 1- (2- cyanopyridi n e-4-carbonyl ] piperazine
hydr ochl ori de (E98)

The title compound (E97) was prepared in a similar manner to that described in Example
N 96, using 5-bromo-2-trifluoromethylpyridine (F. Cottet and M. Schlosser, Eur. J. Org.

(7 25  Chem., 2002, 327-330) and 1-cyclobutyl-4-(piperidine-4-carbonyl)-piperazine (free base
compound from D7). 'H NMR 8 [DMSO-d6]: 1.53-1.83 (6H, m), 2.15 (2H, m), 2.39 (2H,
br. m}), 2.70 (1H, m), 2.84 (1H, m), 2.98 (3H, m), 3.07 (1H, m), 3.32 (2H, br. m), 3.52-
3.68 (2H, m), ca 4.0 (2H, br., partially obscured by H,0O signal), 4.22 (1H, br. d, J ~
14Hz), 4.46 (1H, br., J = 14Hz), 7.44 (1H, dd, J = 9, 3Hz), 7.62 (1H, d, J = 9Hz), 8.43

30 (1H, d, J = 3Hz), 11.54 (1H, br.); LCMS electrospray (+ve) 411 (MH").

Example 98
1-Isopropyh4-[1-(2-cyanopyridin-4-yl)-piperidine-4-carbonyl] piperazine

hydrochloride (E98)
NG '/\N /K
”@”QYN\/'
0
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NCA /~~N NN j~~N 35~ o -53 W 2004/101546 PCT/ EP2(104/ () 04245

1-1sopropyl -4 1‘{ peri di ne-4-carbonyl ) -pi perazine (D1) (0.1169),
4- chl or o- Y34 ﬁﬂ?’rﬁi dine (T. Sakampto, S-1. Kaneda, S. MWP#[?N&"@#U H.
Yamanaka, Chem Pharm Bull., 1985, 33(2), 565-571) (0.2g) and anhydrous

pot assi um carbonate (0.347g) were heated in dry DMSO at 150C with stirring,
under argon for 2h. The cooled m xture was d@ § Eg with 5 nethanol | and
applied to é??pml'ﬂéB‘Pﬁ"@B? Grirroonyl-RRsirasing (R ( Skl 4rghierp2-exanapyridine

met hanol afid Sakamote, SH. Kendtn &L Nishinure @ind H. Xldmanake, GireronPbaral. BellLd88s wer e
Cﬁncent r at g3 2 w557 | (ﬁ?@'éﬂd%riéﬁu%&afsémw@rbwté {0. $)6ve?é hb&@Rd 4elry

chr omat ogr

free-base @ﬁ{%’b oﬁ al ne thtIrn"gg Sgﬁé@%?ﬁ% gg@ ai’” ?8@%?"@

et hereal Huoethapolgnd @J?Pd_'?d torgie SP@%"@F‘HQ%’”IO TQ%’B@HQ Wes lecipiiighy witkd t o
dryness bymbthmmr@dihanwmmhetaammtahanmﬁammhe an'gmnracal eh.@tesanrérbe title

conpound ( fated3nd s b&lﬁg@%’r‘\ﬁ’as(fgrtﬂér rﬁﬂ'rflerh'lb agb rap hy- 29 (6H, .
IR T it e ol o e B

(1H, br ddlssolvedlm D¢M)(5mk) and tr(e:@tqq wrthethereaUHCL(u ml) 7T%re(sgltmg dd, J = 7,
3Hz), 1 65sishehkion wad e?a[&bﬂa]ed 18.d7me6d bﬁbloﬂnﬁn ddowh witfl H@antlél‘tré&n(o’i& oh[ )
150 5 PR i Bl ) TR e,
02 e LB R o O e T S 4 cra | %%ﬁﬁaemﬁ APy | de
(D7) as ZOHQp‘i)-‘BSJ(ﬁi-I amnke 3. 45r(dHerrt)l'3365@1H ow)o4.29 {2 f bruom) ohB4 1 gyrr d,dl méd (F.

%t get, M H!éﬂawe,lmﬁqr:r e %M&%wﬁ%dsmbosﬁzr 76§L(FIH q; JG?:):%% ?ﬂ@emm 2003,
St anf o %’nd gHEi;gﬁgfbt(quéf*i %%Eﬁ \/%2%432;@ 1)5067 15070) usr Hg t he

procedure described in Exanple 90; or alternatively with
4- chl or o- 2Exarapiysy99- tnmequTEﬂEakarmto S-1. Kaneda, S. N shinura and 25 H.

:(?irrr?lnﬁlc()?o @gﬂ}nleg bgﬁ@z \% ?g a}g@ﬁ‘oma‘l%g;)r? D;grgr p% |n9-4- BBh{Y- |E>é(razme
The prod:@:ﬁ °c§ i P@? - '?—Pi\[ %1'%' 4 Q g{ﬂzr"};ﬂ  d TSC'?‘HEA P&@Sconsi stent
wi t h s20 ucapprepriatarandrether #rloctg-mwsrcwneﬂnylwrrdmsﬁs@eﬁets ¥mMawll, Edefebvrg ~
-<> [ MH + 3hdtM. EERBsdevHEDT. 388rg, Chem., 2003, 1559-1568) or 3-chioro-6-
triftuoromethylpyridazine (A.J. Goodman, S.P. Stanforth and B. Tarbit, Tetrahedron,
1899, 55(52), 15067-15070) using the procedure described in Example 90; or
alternatively with 4-chloro-2-cyanopyridine (T. Sakamoto, S-I. Kaneda, S. Nishimura and
25  H. Yamanaka, Chem. Pharm. Bull., 1985, 33(2), 565-571) or 2-chloro-5-
trifiuoromethylpyrazine (D31) using the procedure described in Example 98. The
products displayed 1H NMR and mass spectral data that were consistent with structure.

C Ars, O\’( O/R

Z

O
Example Ar R Mass Spectrum
No (ES?)
E99 @_ —> | [MH]* 354
E100 C ~( | IMHI* 385
E101 F,c—{:\}— ~ IMH]* 400
il
E102 e N MHI* 386
FC_Q— — | MH]

30
-54 .-



NN E10l rc /_ ~--{ [MH+ 400 E102 F,,--Q- [WMH+ 386 30 -54- | WO

2004/ 101546 PCT/ EP2004/ 004245 Exanple 103

(R) - 1- | sobuwvplzedsroiss64- cyanophenyl ) - pi peri di ne- 4- car bonyi j pdd/REldgd038ss
hydrochloride (E103) O N\'/ N5 A mxture of (S)-1-nethylpropyl

met hanesul fonate (D32) (305ng), diisopropylethylamne (0.38nl) and

1-[ 1- (4- cyanophenyl) - pi peri di ne- 4- car bonyl ] - pi perazi ne (free base conpound
from D34) (Ex8mle 103 MECN (3m ) was heated in a mcrowave oven at 1700C for
lom n and e c (lam) and
10 saturat exﬁﬁﬁﬁ% E‘;% ?@%&E‘S@%f th“Ji: gwggﬁ)&ﬁ?ﬁ%}{ ganl c layer
was col | ect bydraghdor Ywater (3x1Om), brine (10m), dried (MySO4) and
evapor at ed. The resi due was flash chronmatographed [si\ica gel, step

gradi ent 1-49% MeCH (cont ai ni g 1046 088 ni/a ol ution) in DCM.
Fractions containing the requited\produgt re '&\@_gﬁ ed to give the free
base conpound whi ch was converted to the HCl sal y redissolving in 15 DCM
and themwtreating with excess hydrogen chloride (4Msolution in 1,4-di oxan),
evapor at i ng Aaﬂtsltméleﬁ($ﬂymémylprﬁpwmetﬁam§sﬂo@htd(@3@9 (395nig, dilsbbepgRiytan

B2 e s g e L i
(1 H m, 459mppyng (3”@ hagipd | a micrgwaye gien at 0"&1
2.97 (1H, n¥or 1Drér and swqoﬁatednjl‘ he ltesmﬂle(\&& mrtnﬁ_rmem:l&t\@w) Et@AeQ0atilart, t,
52)7 EHQ% buEéiﬁ‘lFﬁlé@ sddidm hydrogen carbonate solurtuon (10ml). The organic layer was coli}ected
b acnor s i A AORESA LRI Wi oo
et Kanesul st EsPrsbsymatonephed 516R 08 sispyaratingl HvaMleOCARAGAHY6 0.580

1 [ 1- ( 4- cy anophariy sQlulipr) &r DGM}eFréeﬁrmslmntﬁimng)ihpereamrmieproﬁmc&mdvaeeapcmtarpound
firS? 'I[Dﬁ4) ( g’ Q’%%he' %é@% cﬁo}jsn dhq@ﬁ@&\vaﬁe@%sﬁé'ﬁ@%a|t%yﬁéa§géﬁn¢
g s e
J=9Hz), 7. ozvqm)]:aimg Qﬁd then pyptallising from EtOH to give the title compound (E103) as a

white solid (72mg). MS electrospray (+ve) 355 (MH™). TH NMR 5 [DMSO-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 .4,

20 J=6.5Hz), 0.92 (3H, t, J=7.5Hz).

Example 104
(S)-1-Isobutyl-4-[1-(4-cyanophenyl}-piperidine-4-carbonyl]-piperazine
hydrochloride {E104)

25
A mixture of (R)»-1-methylpropyl methanesuifonate (D33) (305mg), diisopropylethylamine

(0.38ml) and 1-[1-{4-cyanophenyl}-piperidine-4-carbonyl}-piperazine (free base
compound from D34) (299mg) in MeCN (3mil) was reacted as described in Example 103
to give the titte compound (E104) as a white solid (82mg). MS electrospray (+ve) 355

30 (MH*Y). TH NMR 5 [DMSO-d6]: 11.08 (1H, m), 7.55 (2H, d, J=9Hz), 7.02 (2H, d, J=8Hz),
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

35  1-lsopropyl-4-[1-{4-cyclopropylcarbonylphenyl)-piperidine-4-carbonyl]-piperazine
hydrochloride (E105)

-Bh5.



4 47 , 4.21 (1IH M, 3.94 (2H, m, 3.69 (1 H m, 3.55-2.83 (1 OH,

: 2 97 1 rr) 1.81-1.33 (41-1, m, 1.25 (31-1, d, J=6.5Hz), 0.92 (31-1,
t, J=7. 5H§‘) Zlﬁiélﬁﬁi(e 105 35 PCT/EP2004/004245
1-1sopropyl -4-[ 1-(4-cycl opropyl car bonyl phenyl ) - pi peri di ne-4-carbonyl ] - pi pera
zine hydrochloride (EIl 05) -55- 1 WO 2004/1111546 PCT/ EP2004/004245 O N N
0 To 1-i sopropyl 4- (pi peri di ne-4gcarbonyl ) - pi perazine (D1) (0.25g) and
cycl opropyl - 4- fluorophenyl ketoe 0.3g), dissolved in DMSO (5m ) was added
pot assi um car bonate (0.379). L*F Fedrti on was hgded to 140C for 2h. After
cooling the mxture, the 5 inorganres~yere fi off. The filtrate was
diluted with MeOH (20nmlL) and then poured ontNo\)I 10g isolute SCX col um
whi ch was washed with MeOH (50mL). The p ct 'was eluted with 10% anmoni a
in MeOH (50ml), and then further purified by colum chronmatography [silica

ng\/], s}: ep(;ﬁDi aulhwndipy@#l(ﬁﬁdeh?ﬂ%#mmm F]jlmaﬁlﬁ)@/ﬂa'l)ae 289 et ajcl@mbpylg-ﬂon) i nt )
1 ¢ Aot @Qa ) sadhfEd'if %ﬁma H@eégeﬁgélﬁh“% @% ve the
10 free ba d in
di et hyl ot R0 ﬁ’ﬁn h?%%d q 1 o ‘Eﬂ'ﬁg hea%“’ii“ Ped (51ng). 1H
NVR 5[ ISMSOndr@]anch V@Be ﬂ@ereﬂ offy The fAltrafeowas dijutac-wita NMeQH {2@GnIl asd theb-pourad) |
? ;72& )14 érfibla 1 iscluteBEX ASufdtvhiel was WaSedwitibMe®H (50mI). STHSproddct Jua(s:j_
ra ve
o) S Al A ol ol LG
pr epar ed f?rﬁﬁmﬁtqgﬁ‘ﬂw&ﬂ a gﬁl(ﬁiﬂbéﬁdlﬂ"ﬁ@ -10%Mebh am"iﬂa?%é’lorﬁs ammepidand t he
appr opr i at solaticing tri DON&&rac@dnsfcbutmmmﬂ;atheseqlgeﬂrpeothWmJedaJemmeated tdogide the
h B 1%@5&%&8‘\ %@@ls]sbiv% I@l@@l—ﬂ@ﬁﬁ) aRarddE] widiR HOBA dl@%ﬁeﬁ\‘éf‘s' st ent
[ M—ﬂ :2,)973 Lf)cttougrwee the title compound E%g?as a sohc]v%% ?QEFNMH%[DH%CF g'B] 05%06 CN\F
(4H, m) 1.27 (6H, d, J=6.4Hz), 1.5-1.8 (2H, m}), 2.77-3.14 (7H, m), 3.38-3.48 (2H, m),
3.92-4.56 (4H, m), 6.98 (2H, d, J=9.2Hz), 7.88 (2H, d, J=9.2Hz), 10.6 (1H, br s). MS
electrospray; (+ve ion) 384 (MH™).

15
Example 106-115 (E106-115)
Examptes 106-115 were prepared from 1-isopropyl-4-(piperidine-4-carbonyl)-piperazine
(D1) and the appropriate substituted aryl fluoride using the procedure described in
Example 105 and displayed 'H NMR and mass spectral data that were consistent with
20 structure.

Q Example Mass Spectrum
No (ES")
E106 ;{ [MH]* 377
CN
F

E107 F>>: IMH]* 377
CcN
F

E108 j" [MH]" 375
CN —

E109 MEOC [MH* 371
CHN

E110 FV&@\ IMH]F 376
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E107 CN F/ \ [WMH' 377 F E108 C [MH' 375 OCN\ E109 cN M / \ [MH]"' 371
E110 Fj [MH"' 376 -J~I -56 WD 2004/101546 PCT/ EP2004/0113245 E111 | [ M
394 Me / | wh2ealhdisve~ [MH]' 372 E113 [M)+ 398 V-~ ElljcdidhreodrneesPh
E115 [MH' 358 M Exanple 116 (
1- Propyl - 4-[ 1- (4- cyanophenyl ) - pi peri di ne- 4- car bonyl ] - pi per azi ne
hydrochloride _(E116) NCa NrN‘~ ~ ~N.,J 5 0 A solution of
1- [ 1- (4- cyanophegyd4 - di perfi df ne- 4-c Hponysd4 pijper azi ne hydrochl oride (D34)
(0.3g) in dryi{DCM (1 )rrifv)e treated with trifethylam ne (0.25nl) and
pr opi onal dehyqe (0.29m). reFaction- m xtyre was, stirred at rt for
30m n. Sodi umitriacet axybhorohydriide (3 7g) wgs added and the reaction was
stirred at it |ovet1s ght m,ET e reaﬁtim-l]?ﬁxB‘me was 10 treated with 1 N NaCOH
(2m) and stifqred at rjt for mn followed by jthe addition of water (20m)
and DCM (20l The. organi ¢ aver was dri SH) and filtered and the
filtrate was|ab@bttbed onth silida A" (5898 and purified by col um
chr omat ogr_aph} [sili Cﬁ 4g , ep| gradient 0-20% MeOH (containing 10% 0. 88
anmoni a sol ut jem—in A THe o taining the required product
wer e evapor at ed E’tﬂzﬂtH > WMHIHI s420vgd in 15 MeOH (1 m) and
treated with éthereal | e—the title cgnmpound (EIl 16) as a solid
(50ng). M el qECtEﬁBﬁ)ra ; Exanpl e 117
1- 1 sopropyl - 441 -(2- net % i di ne-4-carbonyl ] - pi perazi ne
Example 116
( 1-Propyl-4-[1 -(4-cyanophenyl)-p|perldme-4-carbonyl]-plpera2|ne hydrochloride

(E116)

)

A solution of 1-[1-(4-cyanophenyl)-piperidine-4-carbonyl]-piperazine hydrochioride (D34)
{0.3g) in dry DCM (10mi) was treated with triethylamine (0.25ml) and propionaldehyde
(0.25ml). The reaction mixture was stirred at rt for 30min. Sodium triacetoxyborohydride

Ve

Q

(3.7g) was added and the reaction was stirred at rt overnight. The reaction mixture was

10

treated with 1N NaOH (2mi) and stirred at rt for 15min followed by the addition of water

(20ml) and DCM (20ml). The organic layer was dried (MgSQ,) 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 ammeonia solution) in DCM]. The fractions

15

(50mg). MS electrospray; (+ve ion) 341 (MH™).

Example 117
1-Isopropyl-4-[1-(2-methyl-4-quinolinyl)-piperidine-4-carbonyl]-piperazine

20

hydrochloride (E117}

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

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 -



20 hydrochloride (E117) Me N NJ-" 00 4-Chioro-2-nethyl-quinoline (0.16g) in
degassed dry dioxan (3ml) was charged with

i ri s(di beWOAPHEHEScet one) di pal | adi um(0) (30ngy) and PCT/EP2004/004245

2- di cycl ohexyl phosphi no-2' - (N, N di met hyl am no) bi phenyl (60ng). The dark
suspension was stirred at rt for 20m n under a -67 WO 2004/ 101546

PCT/ EP2004/ 0114245 Dbl anket of Argon. To this reaction a solution of

1- i sopr opy blasketmif pegdnd Tnhig reacdion arsplufipn pet-ispprapyl-bipipeddiagd-i n degassed

di oxan (2rrt:érb )paw@ghé @1)qoRd) inYegaSicastidxam(RimpSpiosfiedFolfidvadd. byThe
reaction rg\eé ni@idté g(%%@t Tﬁ@%g {mﬂ{ m&'fhrg'&fafsesfurreﬁ'a‘t Qgéé‘ﬂ:rtzﬂe AftgAction to

cool to |t fure was poured .

onto a | O qvw cagtionds camhio HMEAHV@dm ek &g G‘ﬁPH d {fRecrrude seAflipn The
pr oduct$ wambeinetvess pauréd ditdoeatfigislatei SCb@HMASMitH) waswvasbed vih Me@H fied by

col urm  chr esHR&I OFRPH rsdl[.awds%ta@w.thab?paramﬁ.lae@wébﬂ%@ SR el umelag 10% -

0. 88 | u t
were evapo ia?a@%nth reeRty 19ica Gh Slerpipupm L L0, @%9&*12 t%ﬂ“r@d‘iq%ﬁ By
and treat e@mmania qolwormn PEML.Fragtions gpntaininsy the seqpingg rreduct wereevanepseh d (EI
17) as a se gide (HEFREastwHitiRvEs HBSHedid]DCM {10ta1) Gablredied)with BRE)CI inl. 98- 2. 03

(4H (2H,
, 4"2704 géﬁ;@sﬁer@gw %&t!if@ 6%(!&'?1 53350%§' n% Nhﬁ§|\3€o d3F4Hz),
7 85 (1H, )42 FHed 616 ﬁl"z)t )82 ) 3483 '36

el ectrospr éH, r(l}r'éé_’2r1b2f§ (23'81n)(M-?I+£)85 1’EH B ioBd 1H.18), 7.69 (1H m)769 (1H, t,

1- 1 sopropylj=4.2H fr%srmthNi 7@2 (8l t, 0=84¥k), ﬁpll4F{¢Hl d] eg AHaNIS Biechrofirper azi ne
hydr.ochl ori 5 N N 20 O 6-Bronp-2-nethyl-quinoline (0.25g) in
deg@ssed dr(y dl xan P@Zﬁﬁ) was charged with

tri s(dibenzyl i deneacet one) di pal | adi un{ 0) (40ng) and

2- di cycl oh&xpimpiosthi no- 2" - (N, N di net hyl am no) bi phenyl (70ng). The dark
suspensi on 1488p l%tpyf-&-‘fﬁ-(ﬁnétﬁyltﬁnn&hﬂlstm eﬁdmh.meismongi} -AbRRineT0 this
reaction a {Egé ropyl -4 i peridine-4 car bonyl ) pi perazi ne
(D) (0. 26%’? & di oxan (2m) was added foI | owed by sodium

t ent - but oxi de (0. 359) The reactlon m xture was stirred at 100C for 2h.
After allowing the reaction Yo g¥gl~to it McOH (20ml) was added and the
crude m xture was poured onto & sol ute SCX Eﬂurm whi ch was washed
with MeOH (50ml). The N (N

20 ©
8-Bromo-2-methyl-quinoline (0.25q) in degassed dry dioxan (3ml) was charged with
tris(dibenzylideneacetone)dipalladium(0) (40mg) and 2-dicyclohexylphosphino-2'-(N,N-
dimethylamino)biphenyl {70mg). The dark suspension was stirred at rt for 1h under a
blankei of Argon. To this reaction a solution of 1-isopropyi-4-(piperidine-4-

(25 carbonyl)piperazine (D 1) (0.2699) in degassed dioxan (2ml}) was added foliowed by
sodium fert-butoxide (0.35g). The reaction mixture was stirred at 100°C for 2h. After
allowing the reaction to cool to rt MeOH (20ml) was added and the crude mixture was
poured onto a 10g isolute SCX column which was washed with MeOH (50mi). The
product was etuted with 10% ammonia in MeOH (50mi), and then further purified by

30  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 CH3CN to give the iitle
compound (E118) (100mg). 'H NMR § [DMSO-d6] :1.28 (6H, d, J=6.8Hz), 1.69-1.80 (4H,

35  m),2.89 (3H, s), 2.98-3.18 (4H, m), 3.38-3.70 (6H, m), 3.9-4.50, (6H, 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-



product was eluted with 10% amonia in MeOH (50m ), and then further
purified by 30 columm chromatography [silica gel, step gradient 0-10% MeCH
(cont ai ni ngva08k4a0E86 armmoni a sol ution) in DCM . Fracti ongamtasmiorgst he
requi red product were evaporated to give the free base which was di ssol ved
in DCM (10m ) and treated with 1 N HCl in diethyl ether to give a solid

whi ch was recrystallised fromCH3CN to give the title conpound (El 18)
(100m) . ' H NMsSoprédiacH (i oquindth-66)-pigeridin@-Bembonid] Gipéraaihe Wyidrbchidbide)
,2.89 (3H, gt 1% 98-3.18 (4H, m, 3.38-3.70 (51-1, m, 3.9-4.50, (5H m,
7.48 (1 H, 2.4Hz), 7.77 (1 H d, J=8.8Hz), 7.95 (1 H d, J=9.6Hz), 8.1
(1 H d J=9.6Hz), 8.7 (1H, d, J=8.8Hz), 10.98 (1 H, br s). M el ectrospray
(+ve ion) 381 (M#). Example 119 - 2004/ 101546 PCT/ EP2004/ 004245
1-1sopropyl -4-[1-(isoquinolin-5-y idin 4-3@ bonyl ] - pi per azi ne
hydrochloride (E119) 5 The titl 9) was prepared in a
simlar manner to Exanple 118 fro I noline, and di spI ayed 1H
NVR and mass spectral dat a that wer e con3|s ent wth structure.

el ectrosgr ayrrﬁe” urg (E{ 19 &%gm &%ﬂnl&?ﬁﬁaﬁﬁerﬁé@mhﬁ% ﬁ?ao 3. nere
8|§p|a SX

pr epar ed fromt ro rva recursors . usin rocedure
of Exanpl ¢ 1b19maﬁaq Upesg Aand mese spoct! dalediatnare sapgston

consi st ent withhstsichue.tM$ electhepray {+Hveipondafe(Milecur sors for Exanpl es 123-125
were pr epar ed as descri bed in Descriptions 37, 39 and 40 respectively. Ar.N

r~NJ~ NJ Mass Spectrum ES E120 [MH' 399 EI121 CN/ \
[ MVH " 381 383 0 E123 J~\ J \ [MH' 397 N E124 N\ / i
[ VH > 399 cﬁ)@ms\ 5 wgrgg:rep@argg dep1 the ppgropriate 4-bromo aryl precursors using
( the procedure of Example 118 and displayed 'H NMR and mass spectral data that were
consistent with structure. The aryl bromide precursors for Examples 123-125 were
prepared as described in Descriptions 37, 39 and 40 respectively.

AHD\W O,L

15 o
Example No | Ar , Mass Spectrum
(ES’)
E120 [MH]" 399

30
E121 @N—Q_ [MH]* 381

’ N
R +
{ E122 ;[O)_@_ [MH]* 383
E123 O IMH]" 397
E124 w [MH]* 397
N‘O
E125 = MH]* 398
-0 |

Example 126
1-Isopropyl-4-[1-(4-cyanomethylcarbonyl-phenyl)-piperidine-4-carbonyl]-
piperazine hydrochloride (E126)
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1- I sopropyl - 4-[ 1- (4-cyanonet hyl car bonyl - phenyl ) - pi peri di ne- 4-car bonyl | -

pi perazi ne hydrochl oride (E126) -59 WD 2004/ 101546 PCT/ EP2004/0114245 0 NC
O The ti MXR2084I6INd (EIl 26) was prepared using the conBCTEBMW4EELRET i bed
for Exanple 118 from 5-(4-bronophenyl)-isoxazole. M electrospray (+ve ion)
383 (MH#). "H NVMR 5 data consistent with ring opened product derived from
the isoxazole. Exanples 127 and 128 Exanples 127 and 128 were prepared by

reacting 2-chloro-5-trifl uor quet hy!l - pyri di ne and 2-chl or o- 3- cyano- pyr azi ne,
respectively with 1-isopropyl -di ne- 4- car g&r}yl ) 10 piperazine (D)

follow ng the procedure for Exanpl exyo5,~~ nal ~pretucts displayed 'H NWR
and nmass spectral data that were consisten iyt histructure. Arb.NNJ O
Exanpl e No Ar Mass Spectrum ESQ E127 cF'[ ~"385 E128 - [MH + 343 N-cN
Exanmpl e 129 15 0

1-1sopropyl -4-[ 1-(6-cyano-pyridi n3-yl)-piperidine-4-carbonyl]-pi perazi ne

hydr ochl or i . 0 . - .
1-1sopr opyirﬁ%t'{’%@g%?%ﬁn@-‘l %)C\g?%grﬁyﬁseﬁ U}Swgrﬂé{% icﬁgd'%?'?ﬁsydcﬁs E?ﬁ%?olrgéa?}g#eoduct of
DL, step. 1718 fromdpih brogioghemyi-sgiazaiean M cleatassiay (Ve o) B35 dri WRassi um
carbonaj e @8talghsmienewidiVrisg bpered! prodiéEeriyed foort thaisott@@.f or 1. 5h. The
reacti on was worked up as described for Exanple 78 to give the title
conmpound (E129 Ias,'% so%' (89ny). LCMVB el ectrospray (+ve) 342 (MH). '"H
NVR 5 [ MeOFARPES A12NGH° d, J=12.8Hz), 1.7-1.97 (4H,_ n), 3.0- 3.16 (6H,
m, 3.56- 3Examples|12fpnd4 28 werg prepared yy reacti 2-chlgrq-g-tifjucrgmetaylpyridve @ndH,

m, 7.48 @ldloré3-cyafo-Pitakine/eépedtiely with 1R3pRgy)4-(Bpdridide-#cathordiy2. 8Hz) . 25
Exa(rrpl £o 13Qi,3Reink¥b1) Rflowing the procedure for Example 105. Final products displayed 'H

NMR and mass spectral data that were consistent with structure.

O

Example No Ar Mass Spectrum
(ES")

E127 CFrQ_ [MH]' 385
E128 (/‘}_ [MH]* 343
_
CN

Example 129
(" 15  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

20 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).

25
Example 130 and 131
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WO 2004/ 101546 PCT/ EP20414/ 004245 Exanples 130 and 131 were prepared by
reacti ng 5-brono-2-nethyl-pyridine and 4- chl oro-2-nethyl -pyridine,

respecti velWORIMHAOISS sopr opyl - 4- (pi peri di ne-4-carbonyl) - pOrERRme44Dl) and
foll owi ng the method described for Exanple 118. Final products displayed 1H
NMR and mass spectral data that were consistent with structure. Ar~N NJ 5
Exanple No Ar Mass Spectrum ES') E130 M ! [MH' 331 E131 M% [MH' 331
N C Exanpl eExa8pleanB0l88 Blangreaseitad by cbatBiy ﬁ;@r@np&spaﬂ'eblpvrkﬁna and 4-

g gm 8;8 g @ﬁbﬁ%?{]ﬂ%thﬂlﬂw&!ﬁ@r %%Bé!d:tﬁ/@bﬁ%ﬂ' Ro |d|ne~4-carbon {)-

|
procedure d&;) &rqz&é’ @@lﬁn&i@[‘?ﬂf %g%{étanda%ci%% Orﬁ&%m¥§ Mnﬁé%rgg%cﬁgctral
data that \Q@P@yéénﬁlw}@@ﬂ \nass spectildatat a;o\werel\qonsmen; With S’FrPCtEF@anpl e Ar
Mess Spectrum No ES') E132 0 [MH]]' 414 E133 Me2N/ > [MH' 388 0 15

Exanpl e 134 g‘\
1- I sopropyl -4-{1-[ 4- (|so a )phenyl] pi peri di ne-4-car bonyl } - pi perazi ne
hydr ochl ori de (E134) N I -61 WD 2004/ 101546 PCT/ EP200. 1/ 004245
The titl @& conpound (E] \A_a@ pr nnarmi using.the conditions described for
Example 1 _Exmnpiewc( 4- brormphenyl )Mascﬁmnhﬂrn M5 el ectrospray (+ve ion) 383
(MH). "H NWR (ES)
E130 Me f__\ [MH]" 331
Me -
( E131 ) [MH}" 331

Examples 132 and 133

Examples 132 and 133 were prepared from 2-chloro-5-(1-pyrrolidinylcarbonyl)pyridine

(D35) and 2-chloro-5-(dimethylaminocarbonyl)pyridine (D36) respectively using the
10  procedure described for Example 105, and displayed 'H NMR and mass spectral data

that were consistent with structure.

Ar\ Ow/

Example Ar Mass Spectrum
No (ES")
( E132 Q}-C)— IMH[* 414

E133 | )_C}_ [MH]* 388

15 Example 134
1-Isopropyl-4-{1-[4-(isoxazol-5-yl}phenyl]-piperidine-4-carbonyl}-piperazine
. hydrochloride (E134)




data consistent with structure. 5 Exanple 135
1-1sopropyl-4-[1-(6-trifluoronethyl pyridi

n- 3-yl ) - pMEENHIMNEI64- car bonyl ] -[ 1, 4] - di azepane hydrochl BET/ER200#IBZIS N F O
ND /N O To 5- brorm 2 trifluoronethyl pyridine (1.4g) (F. Cottet and M

Schl osser, Eur. J. 10 Chem, 2002, 327-330), dissolved in dry degassed
di oxane (15ml under ar on, was add d

tri s(di bendye fitRprrERey 1311)p‘?i?9? aﬁﬁpﬁfﬂddﬁs"'(gd@@@')‘d'ﬁ?ﬂf described for Example
2- di cycl ohaxy frpinds@hbmmapheny Nsbiatiotee M8/ éladiroup)ydy Piverinr) 386. (BH). 'HIMER xt ur e

was stirreda@loohbisfeRf with shidt@ee being added to
1-isopropyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane (1.5g) (D8) dissolved

in dry degassed di oxane (lom) under argon. Sodiumtert-butoxide (1.19) was ‘
added t®» 1Example 3ti on which was then heated in an oil bath at 120C for 2h

uormd)er a(r]I QOFI-IscﬁﬁrobDI-ﬁ-ﬂ-R)Gltﬂ’ﬂudrbmeiﬁﬂggzﬂi(né%\@?-mpfﬂldide-4_id_dr:]érbbﬁ§lll]-\M 4R Et QAc g 1d
and pi g) colum is colum was washe
with Et OAch{z%h%je Pg{l'%gweb '%Od%tgal (150nt) . The reaction product was then

eluted fromthe colum using 10% anmoni a in The fractions containing
t he product were conbined, evaporat ed fromto e 20 and further purified
by col um chronat ogr aphy [SI | ca teR griadi ent 0-10% MeOH (cont ai ni ng
10% 0. 88 ammoni a sol ution) i n- @ﬁ‘( cont ai ni ng the product

wer e conbi ned, evaporated and re- evapor atedofromtol uene to give the free

base as 2 rgalidobL &ﬁboromgq,gﬁﬁdrf%a@%gyﬁé g&g&{ aﬁwgcﬂfo,s&i B DYorget e

t hen dri ed ‘under on"was *filtered

t hr oughCa éﬂ 58, QOPBr%ZW‘WQ)e‘F'S%IW Ingify degassag dioxape Glasal) Brﬂ%@éaqnp Wag after
heat i ng, r edded nig(ditEnaptitcanacatoms)dipglladivm(0) (0. 24marand-dicyglahexdyiphespghirap®- f r om

E;gﬁa cl|or ngmj Hiéﬂﬁﬁafrﬁ;ﬁs)bﬁﬁéﬁ ((8:468).- THO\Riixdure SvadastifreWas rttf&kﬁf‘bérvfgrght% |“ dgt QAc
el I eehnet Ll g dged e ogehe k5o SRSt ne

sal t
bef ore bei 84§ drdaserd dimgne (8aluindera@onn Sodiugbleridoul@dde)(lstgwaspddad i OH,

filteresd t Mﬁeomgbncﬁu whiels wak itherendatéd imran38il e at 12030dorc2ty ahddrlargoed Atitkisn hot

R T T

3. 39-3. 76 (130r0). n'§he Baooriprogugt 3vas th(}n elmem:frqnlthe ccdmnnmsmggo"/@ammpnlain 62 (1
H, = ddm.. TRe factiohs dontafhinglthe podiel el8pdratdddrom Rilughe -1 N

e o A R Ao ik

ol obut JFORINAG (16% 0,58 ATGIRIREHIGY in BENIST)P fragioserontainioa thedrediey 1 | - [ 1,
] - di azepavere bordbineth| evapomtedEdrRbie-evaporated from foluene to give the free base as a
solid (1.20). The free base was triturated with diethyl ether, then dried under vacuum
, and dissolved in EtOAc. This solution was filtered through a glass fibre filter paper and
(I 25 the free base crystallised after heating, reducing volume and cooling. Two further re-
crystallisations from EtOAc provided pure free base (0.7g). The free base was taken up
into EtOAc and HCl in diethyl ether (1M) was added. The precipitated hydrochloride salt
was filttered under argon and washed with diethyl ether and pentane before being dried
under vacuum. The white solid was dissclved in EtOH, filtered through a glass fibre filter
30 paper, and crystallised from hot EtOH, on reducing volume, to give the title compound
(E135) as white crystals (0.42g). 'H NMR 8 [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
35  (+ve) 399 (MH") and 421 (MNa").

(
1
4

Example 136
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lyP N/\ FG~\ NC OThe title conpound (El 36) was prepared in a
simlar manner to that described in 5 Exanple 135, using

1- cycl obut WO-2804'WilPpkér i di ne- 4- car bonyl ) -[ 1, 4] - di azepane ( DACIERIMGH/ G245
brono-2-trifluoronethyl pyridine."HNVR 6 [DVMSO-d6]: 1.58-1.83 (6H m,
2.01-2.24 and 233246(2xm total of 6H), 275(1H n) 282300(4H
m, 3.28-3.57 and 3.57-3.83 m total of 6H), 05 (3H , 7.44
(1 H, dd, J‘l-9vyl0lmtul)4-[v(%mf{qornme&hylevrwlgr&yl)-pl@r@,n%-ﬂ trarbenyi]-[Mlst)

11. 14 and 1a;a23pa(1ﬁ hydrochioride(E136)L rati o, total of 1H) LCMVS 10

el ectrospray  (+ve) 411 (M4 ). Exanple 137

1- Cycl obutyl -4-[1-(2-cyanopyridi n-4-yl)-piperidin -car bonyl]-[1, 4] - di azepa
ne hydrochloride (E137) NC ~ P 6 /INN J The title conpound (E137)
was prepared in a simlar nanner, o @ Exanpl e 98, using

1- cycl obut yl - 4- (pi peri di ne- 4- cai‘ bo epane (D10) and 4-

chl or o- 2- cyanopyri dine (T. Sakanoto, S— Kacmeda S. N shi rrura and H.

Yananaka e & cm dE(EH 6 wéﬁg épa%%l(lma wﬁif%ﬁs%fr to ¥la bedMEO0- d6]
L (ol vt bty S e e 8 O L7,
(1 H d, J broga3-trifigomsngthyipyridine. JHNMRE)DMBO- @@] 1860183 (81, mR 20152.24 ﬁpdl n
-2:1 ratio, 23et246 @ x AHctalldPEB) 2. 25 (THISHY, 21B82(310EMH 69), enza-a 57 an&E3&TH.83 138
25 (ZXPlto%%ofGH 3.96-4.05 (3H, m), 7.44 (1H, d, J = 9 3Hz), 7.60 (1H. 4, J =

b1
141S°8fS%Lgﬁé(wow%ba';“”"%’é@é1¥7a@w ) i T (85 vas

pre ar eth i nelactsosprayarvapdhie(Mito). t hat described in Exanple 90 using

sopr opyl - 4- (pi peri di ne-4-carbonyl )-[1, 4] -di azepane (D8) and 3 30
chI or o- 6- ”F{Sé’ﬂﬁ{? hyl pyri dazi ne (A J. Goodnman, S P. Stanforth and B.
Tarbi t, , 1999, 55(52). 15067-15070) NVR 8 [DMSO-d6]: 1.27
(6H, ), 1. € yclofuityich ﬁ‘b(?atﬂm%'@tfﬁ@%%ﬂ#mﬁ%rbwﬂ [M{I-dlqzemnezna m,
1.97-2. 25 ahgdidchBlbritief€182) x m total of 2H), 2 94 3.23 (5H, m, 3.34-3.97
(6H m, 4.03 (1 H m, 4.51 (2H, br. t, J -- 7.44 (1 H d, J =
10Hz), 7.78 (1 H, d, J = 10Hz), 10.45 and 10. 56 X br. m in -2:1 ratio,

total of 1 H); LCVB el ectrospray*| +ve) 400 (I\fH“)
- ”@,{\)

15 - : : i ,
The title compound (E137) was prepared in a Simrlar manner to that described in

Example 98, using 1-cyclobutyl-4-(piperidine-4-carbonyl)-[1,4]-diazepane (D10) and 4-
chloro-2-cyanopyridine (T. Sakamoto, S-1. Kaneda, S. Nishimura and H. Yamanaka,
Chem. Pharm. Bull., 1985, 33(2), 565-571). "H NMR 8 [DMSO-d6]: 1.51-1.83 (6H, m),
20 2.01-2.23 (3H, m), 2.37-2.49 (3H, m}, 2.72-3.15 (5H, m), 3.30-3.85 (6H, m), 4.01-4.10
( (3H, m), 7.14 (1H, dd, J = 7, 3Hz), 7.64 (1H, d, J = 3Hz), 8.26 (1H, d, J = 7THz), 11.19
and 11.34 (2 x br. m, in ~2:1 ratio, total of 1H); LCMS electrospray (+ve) 368 (MH").

Example 138
25  1-sopropyl-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-
30  chloro-6-triflucromethylpyridazine (A.J. Goodman, S.P. Stanforth and B. Tarbit,

Tetrahedron, 1899, 55(52), 15067-15070). 'H NMR 8 [DMSO-d6]: 1.27 (6H, m), 1.57
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5 Exanpl e 139

1- 1 sopropyl -4- 5-trifluoronethyl pyrazin-2-yl)-piperidine-4-carbonyl]-11,4
]- diazep H’e?“ﬁ%ﬂ hloride (E139) F3CNY / ~J "O 10 The RGWERIgHMBEINd ( El
39) was prepared in a simlar manner to that described in i Exanple 98,

usi ng 1-isopropyl - 4-(piperidi ne- 4 car bonyl) [1, 4] - di azepane (D8) and 2-
chlor05tr|fluororrethyl yrazi ne ( 2’32 NVR 8 [ DMSO- d6] : 5&4

1.55 (2H (%), m)11.82 (-} H97-2.26gnd 2 %ﬁﬁ(%xaliqahqf% 2%32%{ g 2H)
2.92-3.23 331#1-39?)(6!—(3@44 03.(93, i H.5In2H, Br. QQ) £ 13Hk), MA4 (4H48, L £ 1BHzQr7.78d, J ~
13HZ) 8.4 rﬁ )8104575&?':1 h56 2xEPn$@nl§16|rQﬁb #&aﬂ@siﬂ) Kclfs in, in-2:1

rati o, tot ctrospray (+tve) Exanpl es 140 and
141 ( E140- ?Lﬁ?t O%@:%P%Eaﬁs@ﬁéﬁd 141 were prepar ed from

1-i sopropyl - 4- (pi peri di ne-4-carbonyl )-[1, 4] - di azepane (D8) and
either-4-iaﬁ@m let139 | uoronet hyl pyridin (F. Cottet; M Marull, 0. 20

Lef ebvre, ) Feb. A 4B using the
pr ocedur e P@C‘P tpﬁig?u fre lz}dp@éﬂmfgﬁ rpél?%ggﬂg?anopé P%ﬁﬁﬁ)eq
Sakanot o, g‘aFe %M° |( ra and H. Yamanaka, Chem Pharm BuI | .,
1985, 33(2), 565-571) using the procedure descrizbed in Exanple 98. The

products displayed 1 H NVMR and nass spectral a that were consistent with
structure. ( 25 ar O Exanple Ar Spesiru (ES" E140 NC [MH + 356 N
6 E141 F, [MH + 399 Exanpl e§€ ( 49) -64 WO 2004/ 101546

PCT/ EP2004/ 004245 Exanpl es 142- 1 priepared from either

1-i sopropyl - pi peri di ne- 4-car bony I 1 4] - di azepane (D8

Qr
1- cycl Hbut yhe 116‘( ‘ﬁ?"ﬂlé‘?qnﬂl (Ra39.wag HSHW?JT a SH']“'E'EI manepaiedhetsiasrrigeding he _
appropri at Examyle 98| using ddsopTiymyl-dpipetdine-4vearizonydd 1 diidibzeganen(DBYBaE Lor 3h in
t he pr ese%@r@é—trﬁl%@ﬁ?ét%ﬁéi:ﬁ@(@éﬁ ohivRvg rvsbaiap PSR BH anh . gox2Ap! e 1.
Are m), 1.81 (2H, m), 1.99-2.22 and 2.31-2.41 (2 x m, total of 2H), 2.92-3.23 (5H, m), 3.34-
3.92 (6H, m), 4.00 (1H, m), 4.49 (1H, br. d, J ~ 13Hz), 8.45 (1H, s), 8.47 (1H, s), 10.36
15 and 10.48 (2 x br. m, in ~2:1 ratio, total of 1H); LCMS electrospray (+ve) 400 (MH").

Examples 140 and 141 (E140-141)
Examples 140 and 141 were prepared from 1-isopropyl-4-(piperidine-4-carbonyl)-[1,4])-
diazepane (D8) and either_4-iodo-2-trifluoromethylpyridine (F. Cottet, M. Marull, O.

20  Lefebvre, and M. Schlosser, Eur. J. Org, Chem., 2003, 1559-1568 ) using the procedure
described in Example 90; or, 4-chloro-2-cyanopyridine (T. Sakamoto, S-l. Kaneda, S.
Nishimura and H. Yamanaka, Chem. Pharm. Bull., 1985, 33(2), 565-571) using the
procedure described in Example 98. The products displayed TH NMR and mass spectral
data that were consistent with structure.

(25
Q L

Example Mass Spectrum
No (ES™)

E140 N@_ [MH]* 356
E141 \}}' IMHT* 399

Examples 142-149 (E142-149)
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50 / R Exanple Ar __ Mass Spectrum No ES*) E142 CN Br/ \[MH + 433/ 435
E143 cN (M H + 433/435 Me Bt E144 cN -~e (MH + 423 Me CF, E145 cN [MH] +
385 F E140VO200400138H) + 403 E147 CN [ MH + 445/ 447 Br EPAS/EROGW04245 [ VH] +
445/ 447 E149 cN -o [MH + 417 Exanple 150

1-1sopropyl -4-[1-(4-acetyl phenyl) - pi peri di ne-4-carbonyl ]-[1, 4] - di azepane
hydr ochl oride (E150) M O N 10

1- | sopr opy| -Bxafilgset42414Rewarecptepangg po aithel 1 dsaprenyiAdpipBaiingat-a Pyl 4]-

f 1 uor oacet opfigiRpage (08)kHa)cyzbufplapipetidhe-ardacivryh-[{,2]-dibgspawy @19} bid 8@ | N
OVBO (2 apth et &5 ARal8Ofd Racfits i fea®lOl40%6 il BRISD Xrthn tid'®
I norgani ¢ sol'l wer e’ renove y g@tr,atlon. éj;fllh%aevxﬁs I'Tuted with
MeCH (20ml) PAPRENSBEY BatassiNe caraqgte isllewipg te-praesdug ol kxemAlech was washed
with MeOH (50m ). The product p\%@s eluted with 10% anmmonia in McOH (50m ),
and then further purified by cqlu chromat ography [ -65 WD 2004/ 101546
PCT/ EP20041004245 silica gel, p I ent 0-10% MeOH (containing 10% 0. 88
anmoni a solution) in DCM. Fracti cgnt ai ning the required product were

~

evaporatad to give the free base @hi Was dissolved in MeOH (4nl) and
treated with pxsmpte hydroggn chljorirde |( 1 mdsE@pdctruntli et hyl ether) (2m) to
give the title ﬁ%rrpouhd (E150) as a saglid (1 after{ 5 crystal lisation
from acet onjt++ N = , 1.59-1.74 (4H,

E142 C [MH]
CN Me
E143 CNQ. < [MH]*  433/435
( ke
E144 CNQ. 4: IMH]* 423
GF,
E145 CNQ_ ge [MH]* 385
F
E146 FCF e IMH]* 403
CN
E147 CN_Q_ e [MH)*  445/447
Br - o
E148 B'C RS [MH]*  445/447
CHN
E149 cu pe [MHIY 417
Example 150
1-Isopropyl-4-[1-(4-acetylphenyl)-piperidine-4-carbonyl}-[1,4]-diazepane
hydrochloride (E150)
Me
O~
N
10 0

1-Isopropyi-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 filiration. The filtrate was diluted with MeOH (20ml) and poured onto a 10g
15  isolute SCX column which was washed with MeOH (50ml). The product was eluted with

10% ammonia in MeOH (80ml), and then further purified by column chromatography [
-85 -



m, 2.07-2.32 (2H, m, 2.47 (3H, s), 2.88-3.25, (5H, m, 3.40-3.87 (5H m,
3.99-4.01 (3H m, 6.98 (2H, d, J=9.2Hz), 7.82 (2H, d, J=9.2Hz), 9.2 (1 H,
br s). MOVEZAWOERIPray; (+ve ion) 372 (MH). 10 Exanpl SCEEP2004/004245

1- I sopropyl - 4-[ 1- (4- propanoyl phenyl ) - pi peri di ne-4-carbonyl]-[1, 4] -di azepane
hydrochl ori de (E151) Et o ~1 O The title conpound (E151) was prepared from
4-f | uor opr Qpi ophenone ysi e 1 ocedur e | bed in Ex e 1H
R S [ DR, seraragenbets b MeoHi(asEng "1 ¥ i gfong soltgh) PG -y

2. 8-3. 0 ( THiactigns conining the requirednyrodiact gvepe ogepCcraied iy give tee fre@bpsedwhigh-8Hz ) |
7.79 (2H, s diséad in WMieGH erh)) eag trepted(witheeicesy haRbgdrivEHidriddpanmtEn 152- 153

20 Exanpl e . .
! e R o

4-f | uoro , b 2 T ik Y.

Pr oduct spdh}; 12.G¥y282 {2H NWR 2a7d(3ha s m&.eﬁdstaﬂa&Af%ﬁa&? (fet, en)cdAgUstlent ywi th
struct ure. 3A n) 6.89 (X auLte 2Ne), AsMss dSpactmaND . 2EPH, b oisOeéddspragf8  E153

8- |[ gﬂéﬂp;ogﬁyiﬁf’ﬁ%ﬁ{”%ﬁet hyl -1, 3- oxazol - 5-yl ) phenyl | - pi peri di ne- 4- car bonyl }

-[ 1, 4] - di azepane hydrochloride (E154) -66- | WD 2004/ 101546
PCT/ EH2004EXdMa83I51Nl Ml "~ N~N v \1 a

L- | SOpr Opy.ity 9153‘1Qf-i1d€4tﬁ'0ﬂaﬁlafrl'i?'ﬁ@Mﬂ-ﬁﬁrﬂ;ﬁgm?ﬁﬁaﬁﬁ]-iﬂﬂl@ﬁieﬁm nas

di ssol ved j n r¥ eﬁ&?% d t ol uene nd to thi's” solution
5- (4- br onoBYIRGIprige 6I-ox ole (D38) (0.1g) in toluene (1 m) and

acetato(2'-di-t-butyl phosphin-1j 1' ~bi phenyl -2-yl)palladiumIl 5 (20ng) and

sodium t - but oxi de (100nmg) wer e a The r ctiNez\m'xture was stirred at

60C under argon overni ght. The coGr€dNri xt urig_was diluted with MeOH (20n)
c

and then poured onto a 1 Og isolute S um whi ch was washed with MeOH

(SOM ). The o
The title compound (E151) was prepared from 4-fluoropropiophenone using the
15  procedure described in Example 150. 'H NMR & [DMSO0-d6): 0.94-0.95 (6H, m),1.55-1.8
(7H, m), 2.63-2.68 (1H, m), 2.8-3.0 (7H, m), 3.38-3.60 (4H, m), 3.9-3.98 (2H, m}, 6.9
(2H, d, J=8Hz), 7.79 (2H, d, J=8Hz). MS electrospray; (+ve ion) 386 (MH+).

Example 152-153

20 Examples E152 and 153 were prepared from 1-isopropyl-4-(piperidine-4-carbonyl)-[1,4]-
diazepane (D8) with cyclopropyl 4-fluorophenylketone, and cyclobutyl 4-
ftuorophenylketone respectively. Products displayed 'H NMR and mass spectral data
that were consistent with structure.

) Ar\.N
C (<
25 o

Example No Ar Mass Spectrum
(ES”)

E152 J"_Q [MH]* 398
E153 E?_Q [MH]' 412

Example 154
1-1sopropyl-4-{1-[4-(2-methyl-1,3-0xazol-5-yl})phenyl]-piperidine-4-carbonyl}-[1,4]-
diazepane hydrochloride (E154)

- 66 -



product was eluted with 10% anmonia in McOH (50m ), and further purified by

colum chromatography [silica gel, step gradient 0-10% MeOH (containing 10%
0. 88 anmonw 204804t i on) in DCM. Fractions containing theTEegwitnedspr oduct
were evaporated to give the free base. Conversion into the HCl salt in MeOH
(1 M) with 1 Nethereal HC (1 m) afforded the title conpound (E164) as a
solid (155mm). 'HNI\/RS[I\/EO—I—d4 .3-1.43 (6H, m, 225232(611 n,

3.55-4.1 (13H m, 7.64 (1H, 78 2H d, Js 4 , 7.93 (2H, d,
J=8.4Hz). MS el ectrospray; (+\)‘éﬁ Ies 155- 167
(E155- E167) Exanpl es 155 and 156 wer re ar eact| ng
1;isopropyl - 4- (pi peridi ne-4-carbonyl) - - di azepane (D8) and the

appropriate aryl brom de follow ng the rret hod &f nmpl e 154, Exanpl es

157- 167 wer é-lmmw&dpmdmemﬁb@wﬁﬂﬂ “hdiezepane (@r@g\) (1e8) was dissdilvesl indey 20
reaction cog ésxs@ﬂw@@@(ﬁhbp&,dtarth|Esaluﬂbne5mrorﬁtﬁ;ﬂwngne-.dempm¢aedle (B3BVR and

Vhss Spect r 9)@%@“@ EV“%EJ‘* 223 % ﬁpﬁgr?ﬁt”’f’ i TR
(VT 4 %’rBE"@fS' sAium butoyi bgreadépa heeoction fiipte Was SIS o
" [MHt 4126090\NuRd:T amre@@mlgm“ﬁu@cmd EharesyaEodipnsi WlE‘!LBIBOIPh&ZZOfrﬂ)I-qnd thea El
62 ~ b [ MH podtdd ontda & BoldTbCxHdlumirlaith Wddlwashed witb MeodNEdmi) Mle 394
El66 " -~ p olduét]\féas 53} \:\:72‘ til M_f'ﬂ; am%?c;ma |% n%‘éoﬁﬁ%ﬂﬁ%l) arilaﬁf%rther purified by column
chromatography [silica gel, step gradient 0-10% MeOH (containing 10% 0.88 ammonia
10 solution) in DCM]. Fractions containing the required product were evaporated to give the
( ) free base. Conversion into the HCI salt in MeOH (1ml) with 1N ethereal HCI (1ml)
afforded the tittle compound (E154) as a solid (155mg). 'H NMR & [MeOH-d4}:1,3-1.43
(6H, m), 2.25-2.32 (6H, m), 3.55-4.1 (13H, m), 7.64 (1H, s), 7.78 {(2H, d, J=8.4Hz), 7.93
(2H, d, J=8.4Hz). MS electrospray;(+ve ion) 411 (MH+).
15
Examples 155-167 (E155-E167)
Examples 155 and 156 were prepared by reacting 1-isopropyl-4-(piperidine-4-carbonyl)-
[1,41-diazepane {DB8) and the appropriate aryl bromide following the method of Example
154, Examples 157-167 were prepared from the appropriate aryl bromides following the
20 reaction conditions described for Example 118. Products displayed *H NMR and fass
spectral data which were consistent with structure.

O\(

Example Mass Spectrum
No (Es™)

E155 ’{o\_\_< >_ [MH]" 397
=N +
E156 Ty MH]® 411
=N +
E157 o A IMH]* 427
E158 s IMH]* 397
E159 \ MHT® 411
D-Q- |

[MH]" 412

E160 b
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1-Isopropy|
i azol -5-vyi)

(E168) NeWPM"“

1-i sopropyl -

5- (4- bronDphenyI) 3 nethyl

4-{1-[4-(3-met hyl -
pi peri di ne-4-carbonyl ] -
5 The title conpound (E168) R
4- (plperldine 4- car bonyl) -
1, 2, 4- oxadi azol e (D41)

phen

yll%

1, 2, 4-

W\

oxad
[1,4

(1, 4] - di

procedure d
1.98-2.0 (3
7.36 10 (2

HE161 |
H, d, J=4.

QLT T UCU

2.

f- Wh
2-

431\2(:3—0@5( jo

J84HZ) M

ydrochlorlde
EEROMMAET from
azepane (138) (0 2g) and
(0.2g) using the
pOHd4]:1.37-1.41 (61-1, m,
1-1, m, 3.63-4.1 (1 OH, m,
el ectrospray (+ve ion) 412

] - di azepane

(M#). Exam
1- 1 sopropyl -

DG 69
4-1- (4-

v.

uor

acetg@e fl
1 HA'[E/ E N

|(J_I\II

[MH]" 401
ophenyl ) - pi

I\I I\I

peri di ne-4-carbonyl]-[1,4]-

di azepane h
(E169) was
[1, 4] -di aze

rdr ochl o
T JuTTT

bEéﬁ&red
bane (DB8)

V\J} TV T
fro sopr opyl
and’

-bronD

{Mprﬁﬁérl d
2-fl uorophe

15 The title conpound
ne- 4- car bonyl ) -
nyl ) -acetam de follow ng the *

procedure
[ MeOH-d4]: 1

(

%‘g

gxanpl

141

PN (aBe

20 7 ?R

sphate as the base. 1H NWR S
M, 3.14-3.25 (2H, m,

3.55-3.9 (9H._
d, J=8Hz),
2004/ 101546

:

PCT/ EP2

3E3651 H

0

€ El={7_ using
(6 —2.25
07-4 (1 H,Aﬁﬁ

tlr os
Exianp

02@)4

vy 69¢e i
e 170

1 H d, J=8Hz), 7.48 (1 H,
on) 405 (MH). -68 WO

1- Cycl obut yl=

hydr ochl ori (
as for Exa

Eipki7o) o

pl e 150

)
flr

=P

=dceE )rrprrenyl
é;ﬁ Iobu

tyI

Te= g

w@1-; i

carbonyl]-[1, 4] -di azepane

cpnmpound (E170) was prepared

(pi peridi ned

NVR 5 [ MO
2. 90-3.18 (1

rbo
H d4

3H, m)

n

8 yl)- 8&!
. 1.9 (3H)-9)
. 3.47-%8 94

3.

di azep
1. 78 2.
(3|—,

gnﬁ] (Bg9) a

nd 4-fl uoroacet ophenone. 1H

2.2-2.37 (12H, m,

(411, m

(41-1, ), 7.72-7.74 (41-1,

dd, J=6. BHz)™

VBt

Example 168
1-Isopropyl-4-{1-[4-(3-methyl-1,2 4-o0xadiazol-5-yl)phenyl]-piperidine-4-carbonyl]-
[1,4]-diazepane hydrochloride (E168)

N .
N L@N%Q ’L

The title compound {(E168) was prepared from 1-isopropyi-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

10

Example 169
1-Isopropyl-4-[1-(4-acetamido-3-fluorophenyl)-piperidine-4-carbonyl}-[1,4]}-
dlazepane hydrochloride (E1 69)

@m

The title compound (E169) was prepared from 1-isopropyl-4-(piperidine-4-carbonyl)-
[1.4}-diazepane (D8) and N-{(4-bromo-2-flucrophenyl)-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 (8H, m), 4.07-4.08 (1H, m),

15

20

(MH+).

ctrospray (Fve i

Me\(

3.75-4.2
on) 384—10

- 68 -

(M) . C

(2H, d, J=8.4Hz), 8.0 (2H, J=8.4Hz). MS electrospray (+ve ion) 412 (MH+).

7.35, (1H, d, J=8Hz), 7.48 (1H, d, J=8Hz), 8.1 (1H, m). MS electrospray (+ve ion} 405



Exampl es 171-173 (E171-E173) Exanples 171-173 were prepared from

1-cycl obutyl -4-(pi peridi ne-4-carbonyl)-[1, 4] - diazepane (D10) and the
appropri at VeRYY18EHenyl ket ones according to the procedumET/HRHEN4I4bed i n
Exanpl e 150. Products displayed 'H NVR and nmass spectral data that were
consistent with structure. Ar\ 0 Exanple Ar Mass Spectrum No ES E171 O /
\ [M]" 410 C_E172 0/ \ [WMH 424 E173 [MH 419 M 20 Exanple 174

1- I sopropyl - 4-[ 1- (5- cyanopyri di n- 2-yl ) - pi peri di ne- 4- carbonyl ] -[ 1, 4] - di azepan
e hydrochl aiaep |é|:‘|f’m4) NC, NN( -\ N O The title conpound (E174) was

Car bonyl 1 [ 14 ;%Zg B v e S

2004/ 101546 ZBKS tr| acet oxyborohydrl de followi ng the procedure

descri bed for Exanple 37 and di q a d "H NI\/R s spectral data that
were consistent with structure.ylS ctr pr |on) 356 (MH#). 5
Exanpl es 175-178 (E175-178) Exanpl e éjj&?\ﬁ prepared from
1-i sopropyl - 4-(pi peridine-4-carbonyl)-[1 i azepane (D8), and the

appropri @t e 2-chloropyridine internediate folPowi ng the procedure described

in Exahrrpl e 1h tltErdadimijﬁdffEﬂﬂ)md)re;bdaréWBs amcEmrrm s§efbmal -cydbtiudyi-gonsi st ent
with the st r(H %H&:ﬁ 48 ﬁ y azepshe (0P OF% AT B iR oRacMBpRemitRE 1 WIDR Bo ES'
B7s [V 17?( SQE}'M]_EO(Q m) 2.2-2.37 (12H, m}, 2.90-3.18 (3H, m), 3.47-3.64
(3H, m), 3.75-4.2 (4H, m), 7.72-7.74 (4H, dd, J=6.8Hz), MS electrospray (+ve ion) 384
10 (MH+).

Examples 171-173 (E171-E173)

Examples 171-173 were prepared from 1-cyclobutyi-4-(piperidine-4-carbonyl)-[1,4]-

diazepane (D10) and the appropriate fluorophenyl ketones according to the procedure
15 described in Example 150. Products displayed 'H NMR and mass spectral data that

were consistent with structure.

Ar.

N
s

N/ .

O

Example Ar Mass Spectrum
No (ES")

E171 ] [MH]* 410

( E172 E?_Q_ [MH]* 424

E173 [MH]" 419

20 Example 174
1-isopropyl-4-[1-(5-cyanopyridin-2-yl)-piperidine-4-carbonyl}-[1,4]-diazepane
hydrochloride (E174)

T
|
. R4
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
-69 -



E177 Me'N [MH 402 E178 [VHO' 428 Exanple 179

1- Cycl obutyl -4-[ 1- (6-cyano-pyridin-3-yl)-piperidine-4-carbonyl |-[1, 4] -di azep
ane hydr BEN8#IWE( E179) NC N /--~ No N~ 15 ~/ o ExanPFEERFYHARDr epar ed
from 1-cycl obutyl - 4-(pi peridi ne-4-carbonyl)-[1, 4] -di azepane (D10) and

5- br onp- 2- cyanopyri di ne using the nethod described for Exarrpl e 150 "H NWR
5[ MeOHd4]:1.78-1.90 (6H %229236 (6H, 2.92-3.18

3. 49- 3. 87 Miaqespyberphydridgsfoliowipg fha proggdure described for F@mpie-8 QPEFISDY?V%% (1H,
d, J=8. 8Hz)'H NIVR 2n( hhisstspecitaidiatdihat whie ansistand sfth ayrutttve M alecBEsprayVH) .
Exanpl e 18Q+ve| n) 356 (MH+).

1- 1 sopropyl- [0 %6 cyano- pyridi n-3-yl)-pi peridine-4-carbonyl]-[1, 4] -di azepa -
ne 25 hydrochl oride gE180 -70 WD 2004/ 101546 PCT/ EP2004/ 004245 NC N ~ NNJ
0 The fit |Rxapwppdne1{8(BHIS-WB prepared from

1-i sopr opylExénmspﬂf&Wme&mapéIGd%h1-[5339@33!94'@7'@@'&*‘@ 4L8)bonpi-[1,4]-

> bromn- 2- CBRARK It S EB0BroRlrgRg int te Qi g, ol | ow ng
e Tl R ot A Ay Lo
n. 7.45 (xjatmcmsnsaa@mmomesﬁummegl H d, J=9.2Hz), 8.39 (1 H,dd, J=2.8Hz).

Exanpl es 181 and 182 were for Exanple 117 from 1-isopropyl -

(pi peridine-4-carbonyl)-[1 pane (D8) and 5-chl oro-2-nethyl pyridine
and 4- ijghl oro-2-nethyl pyridine respectively, and displayed 1H NVR and nass
spectral data |tEdmpiere congl stent madshspgdetimhurie. Ar~NL /-f N~ 15 0
Exa(r;pl e No Ar MassN pectrum (ES E181(£§T [MH | 345 E182 Me [IVH' 345

E175 CF,‘Ci)_ IMH]* 399

E176

M5 electrospray (+ve |en@% Exarrpl es 181 and 182 (E181- E182) 10
a
I a

IMH]* 380

E177 IMH]' 402

e
Me,N :T
E178 , % [MH]* 428
VN
- ) -

Example 179
1-Cyclobutyl-4-[1-(6-cyano-pyridin-3-yl)-piperidine-4-carbonyl}-[1,4]-diazepane

hydrochloride (E179)
NC- N
AQR e
’D\WN\J
0

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 8[MeOH-d4]:1.78-1.90 (6H, m), 2.29-2.36 (6H, m), 2.92-3.18 (5H, m), 3.49-3.87

20 (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+).

15

Example 180
1-Isopropyl-4-[i-(6-cyano-pyridin-3-yl)-piperidine-4-carbonyl}-[1,4]-diazepane
25  hydrochloride (E180)

-70 -



Exampl e 183 (-

1-1sopropyl-4-[1-(2-methyl-quinolim-yl)-piperidine-4-carbonyl]-[1,4]-diazep

ane hydr osbIlzo0®eS46EL183) Me N N 20 O The title conpoundP@QEEBRPS/MESLS

prepared as for Exanple 180 from 1-isopropyl -4-

(pi peridine-4-carbonyl)-[1, 4]-di azepane (D8) and

4-chl oro-2-nethyl -quinoline. 'H N 8[ I\/bO—l—d4] 1.38-1.42 (6H nm, 2.01-2.05

(51-1, m, 2.28-2.32 (1H, m, 3" (ZH(—n‘} 538(8H m, 3.9-3.95
67

(1H, m, 4.05-4.29 (31-1, m, NS) , 25 7.85-7.94 (2H,
m, 8.14-8.16 (1H, d, J=8Hz) MSeIectr S velon) 395 (M#). Exanple
184 -71 WD 2004/ 101546 PCT/ EP20041004245

o T by obr 28 htge“m%mr%&?étw%’ﬁ%ﬁ%ﬂe@g% ﬁoﬁ g bPEdPRREERI L o
conmpound ( H1.44)azgaane (LY=ansB-bieme-2eyanogyridiegie the presange efesdiunbied- i n
Exanpl e 5 BQloxisé, Tolidwiby theprdcanirdvbsmibad formxaamte 154. 'H NMR §[MeOH-d4):

(S)-1-i pr ?%'gézgg( H 4B 7R AN0-3 37 (EEHW'S P @%rsa(é Nfy (4,669 1ase

COWPOU” 4§£quﬂ Z;E?r? [&ESC“ é) 3952@%@ gtﬁmic%?d aut o

hydr ochl or|
prepar at i veelebraspray (e men)aseHMbi+). % formic acid in water and 0.1% ormic
acid in acetonitrile (gradient 0- 100% . Evaporation of the appropriate
fractions g a formate salt 10 which was di ssol ved
in MeCH ZnE\?lng"m%ﬁan‘F?%?é?ﬂéfga HCl I M (2m) _and then evaporated to
drynes slq o Exanaplends{ and 482 ware preparadasder BxampleitdRdfrope isRRrepMnt- Vs
eI ect r ospr afpigeridime-B8arboivil)-[1,4]HiadeRade [D&)@rd G4¢hlorb-2ethy? fyridide anddF) 1.41.5
rr)19 &re3pedivelySng 211 BMR Bhd rdastspechd dail- 1.
%hl oofncfge}ﬂjsl g‘%d[nthre%gt ey f aisﬁg% Ng (1H Sn;ﬂ’a PeC (1H 5.
778780( ﬁwﬁe 1‘%'3 AR v i H s, 8.78-8.81 15 (1H, d, J=8.8Hz).
Exanpl e 185

1-1sopropyl -4-{1-[ 4- (8~ yl oxadi azol - 5-yl ) phenyl ] - pi peri di
ne- 4- car bonyl }- pi perazi nelhy rlde (E185) a /--\ NN

15
Example No Mass Spectrum
(ES")
E181 | we H— [MH]* 345
Me +
E1‘82 N@_ [MH]" 345
( Example 183
- 1-Isopropyl-4-[1-(2-methyl-quinolin-4-yl)-piperidine-4-carbonyl}-[1,4]-diazepane
hydrochloride {(E183)
N
SUS
20 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), 3.8-3.95 (1H, m), 4.05-4.29 (3H, m), 7.08 (1H,s), 7.67 (1H, m),
25  7.85-7.94 (2H, m), 8.14-8.16 (1H, d, J=8Hz). MS electrospray (+ve ion) 395 (MH+).

Example 184
-71-



Me 20 O The title conpound (E185) was prepared from

5- (4- bronophenyl ) -3-nethyl -1, 2, 4- oxadi azole (D41) and

1-i sopr opMO U0 pilpHsr i di ne- 4- car bonyl ) - pi perazine (D) f oPCHRPHYIDRGLS
procedure of Exanple 117.'H NVR S [DVBO d6/D20]: 1.27-1.29 (6H, d,
J=8Hz),1.5-1.78 (4H, br, m, 2.35 (3H, s), 2.85-3.15 (6H, br, m, 3.35-3.70
(4H, br, m, 3.92-4.0 (2H, br, m, 25 4.21-4.51 (2H, br, m, 7.08-7.10 (2H,
d, J = 8. 8{&)11svpapyr4ds-(2-methyi-quirold-Syihpiparilise4-catboeylla- H, br, s). LCVS
eI ectrospr Metiyipipkraziie hdrothlolyanehes 186- 189 (E186- E189) Exanples 186 and
187 were prepared from5-(4- o Dphenyl ) - 2- met hyl - oxazol e (D38) 30 and

1-i sopropyl - 4-(piperidine-4- on - pi peraz:ip& 1) and .
1-cycl obutyl - 4- (pi peri di ne- 4- ceh‘ Zi ree base conpound from
D7) respectively, follow ng the neth e 117. Exanples 188 and 189

were prepared from 1-cycl obutyl -4-(pi per| |n = 4- carbonyl) pi perazine (free
base corrpound from D7) and 3-(4-bronophenyl)-5-neth 4- oxadi azal e

(D40) and Bb %Hﬂmﬁéﬁlﬁ% JEFPIRAe ing sMiir MANRSE Oéh‘(’tﬁﬁ?”b\?g i Eéﬁi@@?l vely,
fol | owifg Bﬂesmg 6dechno-@-roéthidnainpline ahﬂg?ﬁsndmpym-@mzlgcaﬁ%%r&% %ug%h]yl mass
spectr al %&@ra& @t(fre‘éteﬁé‘se% looh@RbmWhAd). AREr4edrkluB-as déscnbld e
PCT/ EP2004 6
[VH® 397 NEITES d@f@‘f‘ﬂag? Miﬂ‘e%%\ﬁ)‘gal% @%TQ%S%E °§e‘{"’}“q‘}?" ’r(?ﬁte H’EE% o N
E189 Me JI ehting yvith-- 1%4fpumcgggmpwgtelgod ®.1% formic acid in acetonitrile (gra ient O-
5q/c | obut yheas]. Evaporktior dfttes speditidte muoﬂ@gauartae dbgiregi gpeductiase fé?ewdanny 1] - y
i pef@zi e conpoun
Dby 162, WAchig Reh S it it dbieglacn BTy ' © com

( El?O) was eEapoFr)atet?to rr%)e@s o g th% e ¢ compo o &6184) as sl lig tye ow gLYm MS

electrospray (+ve) 395 (MH"). 'H NMR 5 [MeOH-d4] :1.28-1.29 (3H, m), 1.41.5 (8H, m),1.9-

2,05 (4H, m), 2.9 (3H, s), 2.98-3.2 (3H, m), 3.45-3.57 (3H, m), 4.0-4.08 (3H, m), 4.35-4.45

(1H, m), 4.6-4.78 (1H, 5), 7.60 {1H, ), 7.78-7.80 (1H, d, J=8.8Hz), 8.04 (2H, 5), 8.78-8.81
15  (1H, d, J=8.8Hz).

Example 185
1-sopropyl-4-{1-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-piperidine-4-carbonyl}-
piperazine hydrochloride (E185)

o~ O~
P \__/

0
The title compound (E185) was prepared from 5-(4-bromophenyl)-3-methyl-1,2,4-
oxadiazole (D41) and 1-isopropyt-4-(piperidine-4-carbonyl)-piperazine (D1} following the
- procedure of Example 117. 'TH NMR 5 [DMSO-d6/D,0): 1.27-1.2¢ (6H, d, J=8Hz),1.5-1.78
( (4H, br, m), 2.35 (3H, s), 2.85-3.15 (6H, br, m}, 3.35-3.70 (4H, br, m), 3.92-4.0 (2H, br, m),

25  4.21-4.51 (2H, br, m), 7.08-7.10 (2H, d, J = 8.8Hz), 7.86-7.88 (2H, d, J= B.8Hz), 10.82-
11.00 (1H, br, s). LCMS electrospray (+ve) 398 (MH").

20

Examples 186-189 (E186-E189)
Examples 186 and 187 were prepared from 5-(4-bromophenyi)-2-methyi-oxazole (D38)
30 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-methyi-
1,2,4-oxadiazole (D40) and 5-(4-bromophenyl)-3-methyl-1,2,4-oxadiazole (D41)
35 respectively, following the procedure of Example 118. Products displayed 'H NMR and
mass spectral data that were consistent with siructure.
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pi perazi ne (free base conmpound from D7) and
3-chloro-6-trifluoronethyl-pyridazine (A J. 10 Goodman, S.P. Stanforth and
B. Tarbit ,Woappa&Hton, 1999, 55(52), 15067-15070) usi ng ROTEEPARHHIZHS
described in Exarrpl e 88. LCMS electrospray (+ve) 398 (MH)."H NWVR 8

[ 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, rr) 3. 23. 3%8 1H, . 3.44-3.54 (6H, m, 3.71-3.75 (1H m,
4.30-4.42 (2H, , 4.67-4.7TON( x@d)q, 7.95 (1H, d, J -~y = 10Hz) and
8.00 (1 H d, J =10Hz) 15 W 1

1-Isopropyl-4-[1-(2-trifluoromethyl pyrim d| n- 5 yf) p| peri di ne- 4-car bonyl ] - pi
perazi ne hydrpchioride—<ELSL)F B 57?!. N 20 0 The title
compound ( E1915*aRIeHr epar &4 fron] ass Spectrum
1-i sopropyl - 4- ( p@er ildi ne- 4- car bohyl ) - pi per a®&$® _(D1) and

5- brono- 2-tri|fg4ggr onst hy’l‘ﬁ}yr{ 3 di he@"‘( &O) ng 3ghre net hod described in
Exanpl e 89. |[LCMVS el € r’lb@or (+ve)e= 386 ([Ml\/ﬁl) 'H NVR S [ DMSO-d6]: 1.27 (6H,

d, J = 7Hz), JEQQ -73 546 Pcmﬁm@o4m@4245 1.78 (41-1, m),
2.77-3.05 (6H, %V%OE%QAH 00-4.05 (2H 12 x ), 4.21-4.26 (1H,

2 x n, 4 4% mggz (1 ’Fﬁ;%_@% 8—7652 (2Hmsl* and010.[31 (1 H, bs). Exanples
192-194 (E192-194) 5 |Exa 2+ 194 were prepared from

1-cycl obut yl I perli diy arbp ) - 1, + d| ne (D10) and

5-(4-br ormpheny@ 2- n%#&ﬁ‘?—@ﬂ)l ED?DBE; [@ 4 br orm henyl ) - 5-

met hyl -1, 2, 4-0xadi azole (D40) and

5- (4- br ono- Ehenyl )-3-nmethyl -1, 2, 4- oxadi azol e (D41) respectively, follow ng
t he,-pr oceduF&a®pPled@pl e 118. Products di splayed ' H NMR and mass spectral

dat(a t hat Wé'imjodnhmymms-mﬂUDrsmeﬂwlmwidaiﬁn-&iyﬁmiﬁaidine%wbﬁpyt}-t rum No

(ES') HL92 }peLMe?hﬁal%chWn@ewg I\ [WMH"' 424 O-NEIl 94 Mer" [ \
[ VH + 424 8 Exanpl es 195-197 (E195-197) Exanples 195 and 196 were prepared

from 1-cycl obutyl - 4-(pi peri di ne- % ca,gbonyl) [1,4]-

OW o

 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.

10  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, tH), 7.95 (1H, d, J

(' = 10Hz) and 8.00 (1H, d, J = 10Hz).
15

Example 191
1-Isopropyl-4-[1-(2-trifluoromethylpyrimidin-5-yl)-piperidine-4-carbonyl]-piperazine
hydrochloride (E191)

20 o
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 & [DMSOQ-d6}: 1.27 (6H, d, J = 7Hz), 1.59-
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15 di azepane (D10) and 2-chloro-5-trifluoronethyl pyrazine (D31) and

3-chloro-6- trifluoronethyl pyridazine (A J. Goodman, S.P. Stanforth and

B. Tar bi t ,WOapéd®iéon, 1999, 55(52), 15067-15070) r espetIT/ERAMHMMBISNg t he

met hod described in Exanple 88. Exanple 197 was prepared from

1-cycl obutyl - 4- (pi peri di ne-4-carbonyl ) - [1 4] - di azepane (D10) and

5-brono-2-trifl uororreth | pyrim di nnm% using the nethod described in 20

Exanpl e 8971-7BAdidumi.<- &f- &ﬁé@"édmm S8kt b & Qb2 0B{8H, axtm). #iRdrd FRetd, 2

consi st ent myi4.47-482r (dEK, Bxam), Bra2 (N, dEEramil.2 @H,Mess Spectrum (ES') No E195
WMH + 412 E196 N-N [MH + 412 E197 crc_ f)\ -- [MH+ 412 -74- | WO

2004/ 10154 PCT E Exanpl e 198
1- 1 sopropyl= % g%%%%?ﬁ%f?% m:)yrl m din yl) peri di ne- 4-car bonyI ]- [1
, 4] - di a&epﬁwplny Pod bt Wﬁrwewﬁééymlﬂ-@clobmw&-(wer n%car@ooy!)tmm ff The

title corrpaigz@bzﬁ\Em&)) ANRID- (ﬂnmpmbpﬁlerfyl}am'nethy!-oxazoie (D38) 3—(4—bromophenyl) -5-

5- br omo- 2. (AP AP e B 108 %ﬂ e SHER ﬁ*& &80 i n
Exarrpl e 89‘959%9%{8@‘4’% ° 9\‘7' °f kg8 Fiep 9’ n@ a“ﬁ 35 (6H,
m, 1.84-1mBgs cuciral daﬁ#thazwg@—tz)nglsteomth stiuctupe.98- 3. 30 (4H m, 3.55-3. 73
(6H, 1® m, 3.83-3.86 (1H, m, 4.02-4.21 (3H, m and 8.53 (2H, s).

Abbrevi ati ons DCM di cakor th O di net hyl sul f oxi de 15 DMF

N, N- di met hyl f or mam de E 1-(3-@ am nopropyl ) - 3-et hyl car bodi i m de
hydrochl ori de Et OAc et hyh~a HOAT 1- hydroxy-7-azabenzotri azole HOBt
1- hydr oxybenzotriazole 20 h @aour mn mnutes rt roomtenperature

(- Example Ar Mass Spectrum
‘ No (ES*)

\ +

E192 Mei}_@_ [MH]" 423
Me +

E193 Z’J\N Q [MH]" 424

E194 3 O [MH]" 424

Examples 195-197 (E195-197)
" Examples 195 and 196 were prepared from 1-cyclobutyl-4-(piperidine-4-carbonyl)-[1,4]-
15 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
( 20  Example 89. Products displayed 'H NMR and mass spectral data that were consistent with

structure.
Ar\ /D
-
N
: 0
Example Ar Mass Spectrum (ES*)
No

E195 CF,_{W_ [MH]* 412
=N
E196 GF,_Q_ [MHIY 412

N
E197 —d MH*Y 412
CF, N} [MH]
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TEA triethylamne C TFA trifluoroacetic acid 25 THE tetrahydrofuran All
publications, including but not limted to patents and patent applications,
cited in t W&2004p&iS4d i cati on are herein incorporated by r@CEFEPANL08E43f each
i ndi vi dual publication were specifically and individually indicated to be

i ncorporated by reference herein as though fully 30 set forth. Biological
Data A nenbrane preparation containing histam ne H3 receptors may be
prepared in accordance with the follow ng procedures: 35 (i) Generation of
hi st am ne Higdlebge DNA encodi ng the human histam ne H3 gene (Huvar,

et at. (19 LA ( ol

vect or, @E‘?&@W}oﬁﬁ%" A k'PSS’Zﬁ‘%‘%(WH;' mgﬁ%&ﬁ%%ﬁﬁ@f :)dl 'Q%l EJ%@@%&@Q&%
i{s cDNA m@%?ﬁ'ﬁ?@ﬁe E?ﬁﬁ this vector by restriction digestion of plasmd
DNA with the enzynmes BanHl and nd |igated intlo the inducible
expression vector pGene (InVitrogeh) %lgested W th e sanme enzynes. The
GeneSwi t chTM system (a system whe' nt'rapsgetrie pression is swtched
off in the absence of an inducer and swi tiched 5ton ih the presence of an

i nducer) was perfornmed as described in US Pat grit . 5,364, 791; 5,874,534,
and 5, 93%,934. Ligated DNA was transforned i nt@ conpetent DH5a E. coil host

bacterial cellsy V\E%ﬂﬂ'ﬂ)’oﬁ[’n& mﬁ%;& &ihr& H60 ﬁ.gﬁgsmgﬂ@i Béméw.egm zﬁfC' nT™M

(an antlblotlc S%M 353 % bl e
gene whi ch [ 4-firesrane &I9) grd nebraer2p qrewyfypvmf 30} s5hg e method
cont ai ni ng tdmecrnbadl in dExaaTblel 8P. mCaﬁrelacumpeay Oen} 400 @dHDy 'H MR § fveOiH-d4:
anal ysi s. ®H, yansiecd| oM, imt 2, 19BIPRIoHR /), 2@&31@30\@34 PReB&5Esl7S (N 250

cul ture t t H3 pl asnmi d and 1 sol at ed
usi rgu i réj?@éé%?%%ﬁ gﬂgl{ﬁ 4?‘% ég{e]k%%d) régg g manuf act urers

gui deI ines (Qagen). CHO KI cells previously transfect ed with the pSwitch
regul atory mm'm'ndtl()hs\/trogen) 15 were seeded at 2x10e6 cells per T75
flask in Corpdgte I\/Edldﬂﬁq n@l ng Hans F12 (G BCOBRL, Life Technol ogi es)
medi um suppl ted w %Oé # di al ysed foetal bovine serum L-glutan ne,
and hygrony 100g d prior to use. Plasm d DNA was

t ransf edfed BMFE o the oy @tm@ﬂmﬁgrmarwdeect ami ne plus according to the

manuf act ur ereD@ui del i nﬁ{:‘a ﬂm%wémsmbpylﬂs-dﬂmtrmbmmmé hydreéigoiideon cel |'s were

pl aced into B gonpl et g suppl emented with 500g m-' ZeocinTM 10-14
days post s |on 1 r| st one, %I nVitrogen), was added to the
culture. to i ndl \édrf’ﬁé é‘% AHeneeirigrolss t he receptor. 18 hours post

i nducti on CEHCDI’( were tbydroxdgngotdazaihe flask using et hyl enedi ani ne
tetra-ageti ¢y aci d ( EDTyyrl: 5000;

min minutes
rt room temperature
TEA triethylamine
( TFA trifluoroacetic acid
25 THF tetrahydrofuran

Al 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 incorpeorated by reference herein as though fully
30 setforth.

Biological Data
A membrane preparation containing histamine H3 receptors may be prepared in
accordance with the following procedures:

35
(i Generation of histamine H3 cell line
DNA encoding the human histamine H3 gene (Huvar, A. ef al. (1998) Mol. Pharmacol.
55(6), 1101-1107) was cloned into a holding vector, pCDNA3.1 TOPO (InVitrogen) and
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InVitrogen), follow ng several washes with phosphate buffered saline pH 7.4
and 25 resuspended in Sorting Medium containing Mnimm Essential Mdium
(MEM), wi WMWH1ERMNol red, and suppl emented with Earl esPSHEPROIH§2EY, Foet al
Clone Il (Hyclone). Approximately 1x 10e7 cells were exam ned for receptor
expression by staining with a C rabbit polyclonal antibody, 4a, raised
against the N-term nal donmin of the histamne H3 .receptor, incubated on
ice for 60 MEicRIVewas Ealatesisemiis vagjoxRsTesticlion digestianpl Riasmid PNAWitRE e pt or
bound ant i kodymemnBachktiestdadotbly andligaist intnthe findusiblceldresdiar veBormGarnees on i ce

vrga ﬁ Ee? g?ﬁ/f) llngﬁ(‘:ttdl eh?greg%tggmthbﬁéiyamg SRkHER. eTha\GEReSWith frh (alsytsRence
Medi um cel‘"frker%\E'r Pnspeis g%perﬁ%?hll’ g\&w“ﬂggé%@ﬂné%%%#ég%ﬁ” %ﬁeéﬁﬁéé‘fv?&]ﬁa t hen '
anal ysed o®ndn HRCBesea% 8 "SE’GFF)dWSGW'@Hﬁ?@?S Aeeerbgdip LB Ratentuiasiati ¢ Cel |
Deposi ti on 5,564,791C8(874@34c and 5,935,088 ldgated DNAdwae tacsfoinsed intat¢arabdtenta

e
and al | ovve?epﬁ NI "B'B{;l‘gwgogp Py the elgggpn Pgﬁegiﬁte(’)‘P §§'5931§%§%nie\ﬂegeam. body

and | i gand wWiiciis peessintidi pSeneand pBwiteh) aslaeug WS Selosisssentainingtheredigated
prepar gbi orpiasndtd weré ideMTdar BTespiceRpacdysR) DRATCHsfcton fed Mamihadliapt eps of

o 20 i Al b B

2004/ 101546 erbusing a ONAY P'&P?E’c"ﬁ?l @IQEEM@ ePHaxP¥anesul f oni ¢
aci d (HEPE@athmeﬂ)guleps Giagemd with 10e 4M | eupeptin

é 8({615 )yl - llremtmi?wwy Ire'%cﬂis fants%cwmmtu}?tf%)swn%ﬁ@é natbwféma iMVIRIgeAR
oherol st noteh Shedifl AT cof ebidpfe RSN %sa <PafieinRo HaME EI2 The
cell's are HRBCABRbgLf Tednpipgispmediug supplameeried Witk 1% v dialysed doajalas s
Waring bl eﬂﬂmne siaﬁjrhdmgldtdmyineezmdrhybugﬂydlmﬂﬂapg W%Zélhmrs&ﬁnoﬁtdl&ﬁ@ﬂ’laﬁ‘hﬂ

super nat an “ﬁ,g ?fg,ln%e{&dfi@to‘iﬁttf&@gj e&hn‘ﬁmee;ﬁuze &:%r&lﬁ%kd%a

resus ende orte | | oned
by honogorTenResTeTS Suoeipe doviiaes % peRti st ptormegle ware placed b
t he pré&Par euomlﬁtem,edalnnqumlenemtndmtbcﬁwuagmiyZen@ntMubes and stored at -70C.

10 Conpound®-pf ddyaedshy@edtionn OMBYMBEpristsicathVi@dgen), wad adiielite kirott@lke activity
in accor dar}ﬁ&dm?ﬁ'&é Endh@&tﬁeo&g?&é% SRRy %ePt()P) 1%8@;@?09%5@:% %Qh%gel%ssay 15

For each co
plate, is dg%%'ﬂ VPH)th%@PSISP ipg &th V@Gﬁﬂ'ﬁm‘ﬂf Ba-2atic afid (BabdnErGpi t (a
known hi st dnVitreg#id, foliowing cevera) washea Wrthrmiospbateebuﬁemdlsame)ﬁH FohdAd diluted to

the requir ads:pRAGH fnaédrﬁﬁg MBdluﬁp%n@iﬁ Mifn{ud Essential Medium MEM), without
10112514~ 1 356! (RYORRPGLIER XY Wi EBMEd st dnd #EEBLLN Blohb ‘l‘ Ggx an)
Approximately 1x 10e7 cells were examined for receptor expression by staining with a
rabbit polyclonal antibody, 4a, raised against the N-terminal domain of the histamine H3
( receptor, incubated on ice for 60 minutes, followed by two washes in sorting medium.
30 Receptor bound antibody was detected by incubation of the cells for 60 minutes on ice
with a goat anti rabbit antibody, conjugated with Alexa 488 fluorescence marker
(Molecular Probes). Following two further washes with Sorting Medium, cells were
filtered through a 50um Filcon™ (BD Biosciences) and then analysed on a FACS
Vantage SE Flow Cytometer fitted with an Automatic Cell Deposition Unit. Control cells
35  were non-induced cells treated in a similar manner. Positively stained cells were sorted
as single cells into 96-weli plates, containing Complete Medium containing 500ug ml™
Zeocin™ and allowed to expand before reanalysis for receptor expression via antibody
and ligand binding studies. One clone, 3H3, was selected for membrane preparation.

40 (i) Membrane preparation from cultured cells
All steps of the protocol are carried out at 4°C and with pre-cooled reagents. The cell
peliet is resuspended in 10 volumes of buffer A2 containing 50miv N-2-
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(Amersham 1.85MBg/l or 50& m; Specific Activity -2000C /mmol) diluted to
200pM in assay buffer (50mM Tri s(hydroxynethyl)am nonmet hane buffer (TRIS)
pH 7.4, O.vwolwiabissbenedi anine tetra-acetic acid (EDTA)) RGI/ERN/PEBY f i nal
concentration; and (c) 80l bead/ nenbrane m x prepared by suspendi ng
Scintillation Proximty Assay 25 (SPA) bead type WGA-PVT at 100ng/m in
assay buffer followed by m xing with nenbrane ég ared in accordance with
the met hodmwy@ﬁymw@ean%ba@thmummmm ¢HE Zf4ahsumlem@1tg¢l witha
final vol unﬁ)mma@d‘pefdﬂhqﬁce:ﬁnéwymsuaylém'mupslgm Leaaszm 2ZZ590n! BaentcipgBignel | -
mxture vasgpiymy ﬁgeﬁémgﬂuhsgaqlaéé{{c éﬁﬂ WL Mhyuamoﬁ - The

EENE i v e g TR

m nut e rfor n&kﬂéaﬂecomd bunsta in @culiite gasst W@nhg bleada', ellowad &y \psotiifugsting aa5009

4- par amet erfol 9@ fikites.CTHE suSdtnataht iy thdrsdpmi 2188 Id@o@ lﬂfrCIU rahatesatrRgNeEE assay
For eaCh COFEB%%%Q%S .{‘9 vé@g«fe\é%?bg‘fé}& %p&r?ex fbreg' %#%ﬁé\ké’&‘b 6 well

pl at e, % &G%P 0Sihe 5' -

tri phosphat mwsa@sﬂ@hﬁP%ce herRoggiRariie: EbHvs Brint the PiRRsEton
requi red coseéguaoted ino polypm@ylaye muefsend(sﬂﬁewaYO°C

2- Hydr opgyet hyl pi perazi ne-N - 2- et hanesul fonic acid (HEPES) + 100nM NaCl +

suspending R gwﬁd&“&%‘%m‘faw%@ﬂ 7B s ior POMER B opren S TCRRRRR, | on

proxi mity awdatpe(feipyingessrysat 100ng/m in assay buffer followed by mixing
w th nmenbrane (prepared in accordance with the -77 WD 2004/ 101546

PCT/. EP2004/®24Z4ﬁlﬁtgﬁypq§gwngﬁ§§# bed above) and diluting in assay buffer

to glve a fi'nal con |ns 10 ro eln nd, O bead per
wel | - I xt u‘?eeq CBFE’OH{‘QQHMHFS%&F’O‘P a v Wﬂtlﬁdecge%rpo OF‘O? ?" B%gew%st prior
t o additi onaddedt-he plate, 10Mfinal concentration of guanosine 5'

di phosphat ezf COPY 01 9 @858 cofpbiia@r i Iwmpﬁbﬁﬁ' i (al KhodddistamineTh® pl ate is

neupated t%&%g%%ﬂ%ﬁ@%#ﬂ%&&w S R S oo

(Tocris) at1 M&P: concentration of 0.3M and (d) 201 guanosine 5'[y35-S]
t hi ot r |3§hos(1bblat 1041 Pea-igH4itdoghesginmethdxprobylyt H-imidizolam (iwdeproxydemgent r at i on
= 37kBa/ | ofarddreharm! 1 aﬁmm bﬁs@féunw EpedicO ZavityuPhooclinhibif dilutd® td SochpPnM i n

sesay bty oM o g eI TR 28 i o
at 1500 r pn¢t hylreediaming tetraaseli asid (ﬁé?éTA Btagive 80nMd fipal eoneentratiopnandt i on of
centrifuge (cyn |80 bbatineemiidans aieprepaedidysuspendingl Santillation Pooximity seshy
trit 't ”'Q§°“€§Pﬁ? rb%éﬂ?ﬁit & W -Bvir St mh%m% H&aa%uﬁeﬁoﬁé\&% ﬁﬁxujlé’@gﬁt | C
\(,a\gﬁi I Ogesumpgrbrane (?J?eda¥(la& Xu acco%ance wnth he rnet ogology aesc%eg aEOVe) ang dqutlng
in assay buffer fo give a final volume of 80pl which contains 7.5ug protein and 0.25mg
bead per well — mixture was pre-mixed at room temperature for 60 minutes on a roller.
(\. The plate is shaken for 5 minutes and then allowed to stand at room temperature for 3-4
30  hours prior to reading in a Wallac Microbeta counter on a 1 minute normalised tritium

count protocol. Data was analysed using a 4-parameter logistic equation.

(mn Histamine H3 functional antagonist assay
For each compound being assayed, in a white walled clear bottom 96 well plate, is

35 added:-
(a) 10l of test compound (or 10yl of guanosine 5'- triphosphate (GTP) (Sigma) as
non-specific binding control} diluted to required concentration in assay buffer (20mM N-
2-Hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES) + 100miM NaCl + 10mM
MgCl,, pH7.4 NaOH}),

40 (b) 60l 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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The conpounds of Exanpl es E1- E80, E82-E88, E90-E183 and E185-El 98 were

tested in the histam ne H3 functional antagoni st assay and exhi bited pKb

val ues > WD 2R04/Mafs 20 particularly, the conpounds of BECT/ERXOEM42ES- E17,

E25, E30, E31, E33, E35-E46, E54, E56, E59, E61-E70, E78-E79, E86-ES88S,

E90- E91, E96-E97, E102, E104-E105, ElI 18, E129, E135-E139, E150-E151, E154,

E168- E170, E179-E180, E183, E185 and E198 exhibited pKb values > 8.5. Yet

nmor e par t i methedojogytdescimdmnhone)sarst dilting Ressap jufferig giveppinal Folemeni §0p!

5320 131E§m:dwdoa¢.rm<m rut%fnl and20.8mgMesti ppaweil cuwhialury is greenikedpodradsr 25 of
an

PCT/ EP2004%§6@§%9|°@%‘4P%E\& ot °'>t°gad§'t'° zfth\é%%g Fnéfeon peteton i cally |

accept abl eggén‘?s"}%rd&fp 'ﬂﬂ d"” FQaS?aV_L 'Flad%?€~PP 3 5R (1)

wher ei "3 RThe gatesdncubatad/at, romttempenawre to @qwllbrate@@ts@ocrm withIrégeptor/beads

- het Ier;a[] Y by ¥nh&idn de%Q'rﬁﬁ%ﬂ'ébi'folloméﬂibb‘adﬁitléfn aryl, -ar yl X-het e;( oar1 %), |

-ary et erocygl v e ro - aryl or

-heteroaryk ﬁ ”JB%? ﬁ*’ogﬁsé e?ﬁnglcigc%rﬁ@ﬁl)n OT? oa’t%ﬁfj and heterocycl yl

groups of m) rra %léat@@pﬁlaﬁél W;Ss'ihsi@@trlpmsmatebiﬂe@w@r@neﬁa ¢Amegghamy, 2 or 3)

subst i t uentsdivduticity comgehieatione= 3EkBey/jd or dmiCi/mt;eSyecifizmittiviph 1 t80CGHhemslediktdédd

fromthe 9% H’@nﬁﬂﬁ%ﬁéytﬁlﬁfe?io@@éﬁ%ﬂ K]ghégroxy cyano nitro, oxo, haI oC, _6

| kyl | ] kox | ky |,
% 15" S’Qt)P a5 PR ferbed 0B A SR aabir8 s Mo B ewaendy ™
al koxy, - Comntribigafiryfor 5-miggigs a6 1500pm. rrae@gaéa is tegthbetveen :md @mn@ afien | 6

al koxycar besipleti6d of edritnflgel hindinyd Wallsk Kicrabletey Esurtdrionya 1 néinuté normalised

g1 o, Pkl ?ﬁ*t?l#i‘f%’-"%ﬁg%'ﬁ remode sy °

aryl ox}? aPﬁ"@WI“ﬁ%ﬁéﬁf‘HB‘ um L& %Wﬁrﬂo egriggel or a group NR15R16
- CONR15R16, -NR 6COR16, 20 -C(Rt5) NCRtG -NR15S02R16 or - S02NR15R 6,
wherein thegnﬁsRm i ndependently represent hydrogen or Cl.6 al kyl or

oo C 23’@%“%519 @éﬁéy&ah@g,%n%‘%ﬁ?% re%E%?eb‘nosé’f’ﬁgﬂa" IR bR e o
C3.6 al kyl inthg eiprgl antrgenist aseay andpiiiadpife valussg ©§Mersl keny|
or -d20 25a4m;bla;lj/ -tcﬁmpgtlaﬂdsa:if 1 E2vﬁ4ar&&-l513£25 E305E®yc833aEB$-IE4grEﬂ¢)s of

R3 may be ekl psaIHe)-SHhHrsliie &) s8N E9QEITPESE-E97, E102, E104-E105, E118,
E129, E135-E139, E150-E151, E154, E168-E170, E179-E180, E183, E185 and E198
exhibited pK,, values > 8.5. Yet more particularly, the compounds of E2, E36-E38, E79,
E96, €135 and E150-151 exhibited pK, values > 9.0. Most particularly, the compounds

25  of E96 and E135 exhibited pK, values > 9.5,
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(eg. 1, 2 or 3) substituents which may be the same or different, and which
are selected fromthe group consisting of halogen, Cl.4 alkyl or
trifluoromd@pedgpties; m and n i ndependently represent OPCI/ER0@{004389 p and
g i ndependently represent 1 or 2; or a pharmaceutically acceptable salt
thereof. 2. A conmpound of fornula (1) as defined in claim1l wherein Rl
represents -aryl optionally substituted by 1, 2 or 3 halogen, Cl.6 alkyl,

pol yhal oCl - 6CRAWS, Cl.6 35 al koxy, polyhal oC, 6 al koxy, -COCl.6 al kyl,

- C(R15) =NOR16, -NRlSCO?18 -CQOC1. 6 al kyl - hal ogen, -COC1.6 al kyl -cyano,

2604/ 101546 beTi ERSEORPOGSUsR LR pr aPhHlracelcey SKEBUEKat IS0 | ona 1

substituted by 1 2 or 3 hal ogen or oxo groups; -aryl-X-heteroaryl

' ' oup; -heterocyclyl

or -COCL.6 al kyl groups; 5
fal ogen, pol yhal oCl. 6

het eroaryl optionally substituted by 1,
al kyl, C1.6 alkyl, Cl.6 al koxy, CI. E‘( e) oxycar P - CONRLER?" gr oups;
-heteroaryl - X-aryl optionally substit ut@d by 1\ 2 of 3 cyano or Cl1.6

al kyl sul fonyl groups; -heteroaryl- X—heterocycl =~NOT 10
-heteroaryl - X-heteroaryl. 3. A conpound of formu a‘( 3) as defined in claim?2
wherein R represents phenyl, naphthyl or indanone 'bptionally substituted
by 1, 2 or 3 hal ogen, Cl.6: al kyl, pol yhal oCl) 6 al kyl, C1.6 al koxy,

pol yhal oCl. 64adkpxy, -COC, .6 al kyl, -C(R15)=NOR16, 15 NR15COR16, -CCCl.6

y Ey'n s ﬁ seeﬁ%*tﬁar@r s St Ot asloplin eq#é%% KREraabiogl .
e ST AR i Lo koS A 2GR ol dhbinyix

pheny! - i iKox aargl orl-heferoayeXhetesodysiyl;t ut ed by a C1. 6 al kyI or aryl group; or
20 pyridyl, \F)Mérbfﬁ‘éiiﬂa F!ﬁbt%?éﬁl'and%ér@é]d;ﬁébup@‘é\' ROiayWe odt%ﬁaw ARty or

benzot hi azol y
palyhal od1 6oL b o lga] e ehbesilon woi os) b e A an IO ape

" CONRL5R18 gwbighgre selegied amdhe grasp qooslﬁtn%of(hajogﬁg womeyane‘ dite; AX3
wherein R rgRNoCsLkg, po%awmraxdlkyqmblm@blkmxﬁwaromgdlkbxy I;,,G%uqr R
PSL@%SP Lyil?@lggrﬁglkwwqf %}gl a@oﬁ: 5 a@( héﬁ |k09¥(,a g) ﬁg :Jgflal |y
substituted é§ lyrhg! aﬁr |<y G‘ra oxy arbo 1*55‘ ylsu lfon Cre

alkylsuifinyl, CH-, alkylsulfonyloxy, Cis alkylsulfonyiq s alkyl, C1.3_ alkylsulfonamidoCi.5

alkyl, Cy.c alkylamidoC, alkyl, aryl, arylsulfonyl, arylsulfonyloxy, aryloxy,
arylsutfonamido, arylcarboxamido, aroyl, or a group NR"R'®, -CONR'"R"¢, -NR'*COR",

20 -C(R™)=NOR'", -NR"S0O,R" or -SO,NR"R'®, wherein R*® and R independently
represent hydrogen or C,_; alkyl or together form a heterocyclic ring;
X represents a bond, O, CO, 8O,, OCH; or CH;0,;

( each R? and R* independently represents C_ alkyl;
R?® represents Ca.g alkyl, Cag alkenyl, Cag alkynyl, Cs s cycloalkyl, Css cycloatkenyl or -C,.

25  4alkyl-Cys cycloalkyl;
wherein said C.; 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, C.4 alkyl or triflucromethyl groups;
m and n independently represent 0, 1 or 2;

30 pand qindependently represent 1 or 2;
or a pharmaceutically acceptable satt thereof.

2. A compound of formula (1) as defined in claim 1 wherein R' represents
-aryl optionally substituted by 1, 2 or 3 halogen, C4 alkyl, polyhaloC,; alkyl, Cy¢
35  aikoxy, polyhaloC,.s alkoxy, -COCy. alkyl, -C(R'®)=NOR, -NR"*COR", -COC, alkyl-
halogen, -COC, s alkyl-cyano, cyano or Cy5 alkoxycarbony! groups;
-aryl-X-Cs.y cycloalkyl;
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30 pyridyl, pyrimdyl, pyrazinyl, pyridazinyl or quinolinyl optionally
substituted by 1, 2 or 3 hal ogen, polyhalod .6 alkyl, Cl.6 al kyl or_cyano
groups. Swoemenpisend of fornula (1) as defined in clai nPETEREUAOPI2E2
represents phenyl optionally substituted at the 4-position by a -COW,
-CCEt or cyano 35 group; or pyridyl or quinolinyl optionally substituted by
a nethyl or CF3 group. 6. A conpound of fornmula (1) as defined in claim5b
wherein R1 repre‘§§‘f‘ﬂ’§awu 6- CF3-pyridin-3-yl. 40 7. A conpound of formula (1)
as defined in angntiXehatérocyelylmptionally sebsiieeé bl 1x2 or helagentar oxo gonars: 0 or
CO -80 WO 201144 efdafyl BpRSHMY eGubtithedby A CigepeLacargfgrbos;mul a (1) as

defined i | ai L0 _ f 5
formia (1) as quPerdYEhFbRinalPRIsReilcn YIS € affforcOc o ROIRALE O
10. A cénpound detegapeetiqnaly ﬁgb%@#‘?cﬁ 1:20%1:?193’%\% Blpgﬁrl"aﬂc%‘ak 16 @Yhher ei n

n represents #kyl,1Caralixyl0. ddkocebopyun sCONR BRYhgreupst ) as defined in :

clai m 10 wher ei NnBidr@RYERARN Spfiorily dubstikied By ¢ 02BOY Bgardf off Of Nakydsulifohyias
defined in claim 10:'%}90' aiNm El vvhsérei n R2 lE’.?,yrepresege%s met{wl .ﬁs 15 ¥L3. A

conpound of 9P¥%ula (1) as defined in claim 11l wherein n represents 0. 14,
A conpound of fohatarearyitX-hatererlyk®8 in any one of claims 1 to 13 wherein q
represemts 1. 20-hdterogvyicxmptuoatylof fornula (1) as defined in any one of

claims 1 to 14 wherein R3 represents C3-s alkyl or C3.6 cycloal kyl. 16. A

sopr opyl . Fsobut gPmBpire 3 BENIANY 21 AefieeLB SN AP HEPESPTS a5 def i ned
in claim16 wherrhenyRBaphkipylays drdanong optianally substitigdt by bu? ¢r 3 haloges, Cw
_corrg/ound of alky@r paNHaIdG ) ag@l,dﬂfsiaﬂ@i | pohyHafions Sikow e CeiT) Bk, eBRISENCOR™, -
e B N e R T
—phenyl-CO-cyclopropyl or —phenyl-CO-cyclobutyl;
—phenyl-thiazolyl, -phenyl-oxadiazolyl, -phenyl-pyrrolyl, —=phenyl-oxazolyl or —
phenyl-isoxaxolyl optionally substituted by a C4.s alky! or aryl group; or
20 pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, quinolinyl, isoquinotinyl or benzothiazolyl
optionaily substituted by 1, 2 or 3 cyano, halogen, polyhaloC, aikyl, C1. alkyl, Cis
alkoxy, C..; alkoxycarbonyl or ~CONR'R'® groups.

4, A compound of formula (1) as defined in claim 3 wherein R’ represents

25 phenyl optionally substituted by 1, 2 or 3 halogen, polyhaloC,s alkyl, -
NR'™®COR?, -COC,.s alkyl or cyano groups;

—phenyl-CO-cyclopropyl;
_ -phenyl-oxadiazolyl or —phenyl-oxazolyl optionally substituted by a C1_s alkyl or
( aryl group; or

30 pyridyl, pyrimidyi, pyrazinyl, pyridazinyi or quinclinyl optionally substituted by 1, 2

or 3 halogen, polyhaloC,.s alkyl, C+.s alkyl or ¢yano groups.

5. A compound of formula (l) as defined in claim 4 wherein R’ represents
phenyl optionally substituted at the 4-position by a -COMe, -COEt or cyano
35  group; or

pyridyl or quinolinyl optionally substituted by a methyl or CF3 group.

6. A compound of formula (1) as defined in claim 5 wherein R' represents
- 6-CF3-pyridin-3-yl. '
40
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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20. A conpound of forrmula (1) as defined in claim1 which is

1-1sopropyl-4-[1-(5-cyano-pyridin-2-yl)-piperidine-4-carbonyl]-piperazine;

1- | sopr opyworopdroiS+enet hoxycar bonyl -4-tri fl uor omet hyl pyr i BCT/EP2004/004245

i n-2-yl)-piperidine-4-carbonyl]- piperazine; 40

1- I sopropyl - 4-[ 1- (4- et hoxycar bonyl phenyl ) - pi peri di ne- 4-car bonyl ] - pi per azi ne;

1- Cycl obutyl -4-[ 1- (4- cyanophenyl ) - pi peri di ne- 4-car bonyl | - pi perazi ne;

1- Cycl obutyl - 4-[ 1- (4- cyano- 3-fl uor ophenyl ) - pi peri di ne- 4- car bonyl ] - pi per azi ne

; -81 WO 2(g114( Nﬂﬁﬁﬁm@@ﬂ&ﬁ&&ﬂ(ﬂa’hﬂeﬁﬂ@éﬁ claim 7, wherein X represents a bond or

1- Cycl obutylcdl [ 1- (4-cyano- 2, 6-di Tl uor ophenyl ) - pi peri di ne- 4- car bonyl ] - pi pera

zi ne,

1- Oycl obut yl - 4- [ 1- (4- cyano- 3-tri f | uor onet hyl phenyl ) - pi peri di ne- 4- car bonyl ] - p

i perazi ng; 9. A compound of formula (1) as defined in any one of claims 1 to 8 wherein m

1; Q/cl obutylreﬁ}eééqtgé cyano- napht hal en-1-yl ) - pi peri di ne- 4- car bonyl | - pi perazin
e; - Cycl obutyl - 4-]1-(5- cyanopyrldl n-2-yl)-piperid

i ne- 4 carbon%l] pi per azi ne;

1- Cycl obut yND4 [Mcsnmwnfﬂlmfprmwsgiﬁfnaﬁ i anyene gficaims di ted whergingbny | | - pi p

erazi ne; represents 0, 1 or 2.

1- Cycl oyt yl - 4- [1 (5-trifluoronethyl pyridin-2-yl)-piperidi ne 4-carbonyl]-pip

ﬁr gz;/r)e: pi pé?/ bUt i Egigﬂ(rruﬁeb I)(r)?ré;(r) p%(i” ciaim T8 F‘Iglyelrp % e represents Oor1.

1- I sopropyl - 4- {1 [5 (4 met hyl sul f onyl phenyl ) - pyri m di n-2-yl ] - pi peri di ne-4-ca

r bonyl }- 101pj pemﬂi’dnﬁ}ﬁ)und of formula (1) as defined in claim 10 or claim 11 wherein R®

opr opyl %‘g/g%en[ts phoI i no- car bonyl ) - phenyl ] - pi peri di ne-4-car bonyl }-pip
era i ne; open

1-(4- cy&ﬁo phenyl) - plperldlne-4-carbony|]-piperazine;
(2R, 6S) - 1- ¢y8l obmu,dmpbqnﬁ-o( formpnhEsatefingd i gaim ti whemircaréprasdrits 2., 6-
dlnethylplpera2|ne

T oyl obut yitta [ £ ﬁﬁ’vﬁﬁ %K%h%”l e e s s S i o ane.
1- Cycl obutyF’eQ{ef & cyanopyri di n- yI ) - pi peridi ne-4-carbonyl]-[1, 4] -di azepa
ne; 20

1-1'sopropyl 44-[ 1A(&nn%/o'ﬂﬁ9 “of formidlel (1R SRIRREE A dryRbriesri Hime 14ocanfinthrel 1, 4] - d

Ilalzgggpgpyl f‘?ﬂrf%rktﬁgﬁﬁlhylﬁr(ﬁifSygf)ﬂlé\ﬂyl ) - pi peridi ne-4-carbonyl]-[1, 4] -di azep
ane; 20

1-1sopr opyl 18- [ 1 A(cbrapuind 0B fdrinutr @-ahisivied irpdigieT 18lwherefh Rardpossdnts [ 1, 4] - di az
epane: 23, | SRR ksebuly dr dribURRo- 2, © ¢

|quoro phen I'peri |ne- onyl ]-[1, 4] - di azepane;

1-1sopropyl -4-[ 1- (4-cyano- 2-fl uor o- phenyl ) - pi peri di ne- 4- carbonyl] [1,4]-diaz
epane; 17. A compound of formula (1) as defined in claim 16 wherein R® represents isopropyl

1- 1 sopr opyl 04355010 jcyano- 3-tri fI uor onet hyl - phenyl ) - pi peri di ne-4-car bonyl ] -
1, 4I- di azepane; 1- Isopropyl

1-(4-trifluoronet hyI phenyl Pﬁa(l“ di pe- 4- car bonill 1-11, 4% di azepane;
1- I sopr 8Byl 38-[ 14 Neas-defipey ingiaiat T avherein Rarapsesants [ 1, 4] - di az
epane; isopropyl
1- | sopropyl -4-[1-(3, 4-di chl or ophenyl ) - pi peri di ne-4-carbonyl]-[1, 4] - di azepane
1-1 sopr opy! - 1 ARelformula s defined n clin.t whiohde . 52mABERg FIETEH - ai
zepane; ora phar aceutically acceptable salt thereo
1-1 soprdpyl - 4-[1- (4-di fl uor omet hoxyphenyl ) - pi peri di ne-4-carbonyl ]-[1, 4] -di az
epane; 30 lopsoppogiyhpotmb of formula (1) as defined in claim 1 which is
1- (4 phenoxyQR&R¥hyI4Rh BB Gh Gyt 21 BYWerididels-thibBhiif-5BaRGine;
1-Isopropyl-4-[1-(5-methoxycarbonyl-4-trifluoromethylpyridin-2-yl)-piperidine-4-carbonyl]-
piperazine;
40  1-lsopropyl-4-[1-(4-ethoxycarbonylphenyl}-piperidine-4-carbonylf]-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- I sopropyl -4-[1-(6-nmet hoxypyridin-3-yl)-piperidine-4-carbonyl]-[1,4]-di azep
?ggbrlz)pyl wAO Jobd/{Msyano- 2, 3- df f | uor ophenyl ) - pi peri di ne- APCHEBUYYIMM42J51, 4] - di a
i-elloggg} opyl -4-[1-(4-cyan-2-chl orophenyl ) - pi peri di ne-4-carbonyl ]-[1, 4] -di azep
Eine@cl obut yi-Cycighiityi-4-[ds(dreyanc-eii-dfiegsbiereny-pirepidinedt-aerbanghpiberazing; [ 1, 4] - di az
epane; 35 1-Cyclobutyl-4-[1-(4-cyano-3-triflucromethylphenyl)-piperidine-4-carbonyl]-piperazine;

S, OPUAL Cfrlcléb]u“tﬁﬂ (FYARGars-REbRAABRANN. dipeHdies-k LaRssndn phed, | - [ 1. 4] - di az
1- Oycl obut yiFCclpbutyA-[3 o Grryanerviginad HeRiperidinpararbeWa-niperaziBBny | 1 - [ 1, 4] - di aze |

pane; 5 1-Cyclobutyl-4-[1-(6-trifluoromethylpyridin-2-yl)-piperidine-4-carbonyl]-piperazine;

i ff\]fcl ngtz é‘l'-c:fd&blm(lﬂt -6 (8RR TSrhbthy KPR ARLYIVYI PERING-I BRI PifdeaAns ar bonyl ] - [

12 Oyel obut yi YRDYA- U ZiehlosoS-yqremelmRerigin Py RRsTdinerd-cptemBony 1 1 - [ 1, 4] -
di azepane; pipggazine;
(S) - 1- | sopricpybrofylt4t{1-i5-(ayrasthplbgifonyphphylepyrithidie-2y|pipbadiié 4-carbaivily | pi per azi
ne, perazine;

i
I(OISI)O erl alzf(r)lgip Ps%propylu {1(—[§f— %Yor&d?l%—ca%onyly p%erpyt]pﬁgr)end ine-4- cal%%rmt?l?-py azmermt hy!

(S)-1- |soprhﬁyttlorzan[tﬂ4([54é-;caamh¢rml)rmersdir)e13pp@pnﬂ]- iperpzingt bony| | - 2- net hyl

| per azi ne; (2rRBES\WOCHEI08U B bieviahédb carbonyl]-2,6-
E)Sl)oéé I soprug?rgggg) ; l’]azgr%t%ﬁ.?lluoronet hyl ﬂﬁyr azin- ZCilrl )Om{)]l peri di ne- 4-car bonyI ]

(S)-1- Igopr"oE?Pe’KY'ﬁIU((é QY ANPPYEH B hRPersing-trearhorsl-pIPEIaANGsr i di ne- 4- car bony
| ] - 2- met hyl1-Cpilpmityi-[64-cyatepheoph)-piperidite{d-carbdny(]q1 gidiazepdne; 3,
il ?égglr gg;:’rﬁ ibb%ﬁ%%ﬂéblcyﬁé@{ﬁﬁﬁﬂ%- rp%gauheméérborm]q;rj@aa%%?jane, S

sqpropylA:[1 Vi ~pipesidi é e e
é, %?;g,bﬂ;y'- sgpr[c.;gyA [1-(4- Eyglqo-ﬁ»-chlg'og)fegny‘?qpxpeﬁ%e 4-carbonyl]- Etl Al- dlazep%r?e B%nyl ]
1-1 sopr20py|‘r-l%obﬂapfl&-[1r:(l4idyano<3nfﬁfow-bhw)q:zpendihef& -caopgl-[ igd]rdiazepane;bonyl | - pi p
erazi ne; prop;l-4 -(4—cyano-2 6-d[f! %ro henyl) p1pend|ne-4-cq6bony!]-[1 4]-d|azepane

(S)-1- Isob eri Jne razme

1- 1 sopropyI'H/ lroprppyiAt- y‘éf‘éﬁ B I'")e'?)"c @’Pﬂﬁm 1] Fryl ] - pi per a
zi ne; 1-Isopropyi-4-[1- (4-cyano— -triﬂuorome hyl- phenyl)-p|per|dme-4-carbonyl] [1 4]-

1- | sopr opyldidzepand;2- met hyl - qui nol i n- 6 yI ) pi perl di ne- 4- car bonyl ] - pi per azi ne;
1-1sopr pyI dj_ g1¢ erazi ne;

1- Cycl o uty Rbt &l@%ﬁ r’tﬁp&’%fé@@hﬁh g‘e §ﬂ$)6n ﬁ Aﬁir%{é%pgg?bonyl] [1,
4] - di azepan Iso pyl-4 [1 ~Cyano- nap | plpen 4-cab 14 iazepane;

1- Cycl obut y1- lsdpn[omyl(QHe(yBaMdlpplprqnhansdwmnq;m@éfoamOwl]nm Ghdiboendne; [ 1, 4] - di azepa
ne, 1- Isopropyt-4-[1 ~(4-trifluoromethox i:phenyl) -piperidine-4-carbonyl]-[1,4}- dlazepane

L) €0Pr 0PV b -l iU SMB O HEhY 1 peRas e BURAT: 4 BRdp s bomy! 1 - (1

1-1 sopripy | Tleopropyist-tridmhesprRbenyl BPeadine cabonyBiihal-fazsRane: car bony| 1 - 1, 4
] di azepanet-lsopropyl-4-[1-(6-methoxypyridin-3-yl)-piperidine-4-carbonyl]-{1,4]-diazepane;1-

4 |1$2 ior opy| Iséprﬁéyl-kél‘i {(ZcpBridre B-ditbreptieadh-pipeyitiihBeeybonyL[R -dfkizBSarfl; car bonyl }
1-1sopr opyI Mf '%% 1263(4%"? YT % ?"°£°ﬁ“e">¥3d’ |per|d|ne-4 ?gb‘éﬂ%%](/r‘i] dlélazgg??edl ne-4-carb
onyl }-[1, 4] 1-C -(4-cya o-2—chloropheny|)—p1per:dme- onyll-[1,4]- dlazepane
1-1 soprBépyl 1= @y@lqbt(tyl-dabdﬂmdwﬁazhldrum&wl}@mmmprfbearbdmy\]eﬂmimszmd 1-[1,4]-d
I azepane;  1-Cyclobutyl-4-[1 (4 -cyano-3-fluorophenyl)-piperidine-4-carbonyl}-[1, C}rﬁ[azepane,

e o yl:zedt t,gsér.QQ LY ERBSh o R b HL AR ApsAIRO R aldrtn ] aff) 22°P2ane:
ane; 25

1- 1 sopr opyl %@y@lo;bt(lﬁ%[ﬂ8(|4€BypV@-Qcﬁ—dlﬂ@@r?bberwl)mmdrdlneéwéanbanyjbhﬂ]]die{mpa@e;di azepa

ne; 40  (S)-1-Isopropyl-4-[1-(4-cyanophenyi)-piperidine-4-carbonyf]-2-methylpiperazine;
(S)-1-Isopropyl-4-[1-(6-cyanopyridin-3-yl}-piperidine-4-carbonyi]-2-methyl piperazine;
(S)-1-Isopropy!-4-[1-(5-cyanopyridin-2-yl)-piperidine-4-carbonyl]-2-methy! piperazine;
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1- I sopropyl -4-[1-(2-net hyl -qui nol i n-4-yl)-piperidine-4-carbonyl]-[1,4]-diaze
pane;

1- | sopr opyWORMHINBG6( 3- et hyl - 1, 2, 4- oxadi azol - 5-yl ) pheny| PCPEPEOS/MRE- 4- car b
onyl } - pi per azi ne;

1-Isopropyl-4-[1-(2-trifluoronethyl pyrimdin-5-yl)-piperidine-4-carbonyl]-[1
, 4] - di azepane; or a pharmaceutically acceptable salt thereof. 30 21. A
conpound of (S)e‘r—lﬂmbanp@l-él-[MS#&Mbrmnbthyt—pgtamm—ll)-\piﬁeeidini834~carbonyl]-2~methyl

1- Isopropylp elakirfe4- cyanophenyl ) - plperldlne 4- car bonyl ] -pi perazine;

1-1 s0pr opy| 8«%{-&%&5 2 Y AN PRES MRS o b 45 S AR a b flbaggRae:

(S)-1-1sopr

1- (6-trifl uBWwemdN®y| pyri di n-3-yl) - pi peri di ne-4-carbonyl]-2-nmethyl 35

pi per azihe; 1- lsopropyl 4-{1-[4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl]-piperidine-4-carbonyi}

1e | sopropyl olabirlgd- acetyl phenyl ) pi per| di ne-4-carbonyl]-[1, 4] -di azepane;
&z

1- Isopropyl n -4-carbonyl]-[1, 4] - di azepane;
or a pharma eréﬁﬁﬁﬁaiﬁﬂ'@ﬁ%gﬂ@ Fﬁ%%rfd h‘gF@'g %quzmi conpound of fornul a
(1) as defi Adeyclatutt-gili(g-tiiiosemetylpyridin-3- yi)-piperidine-4-carbonyl] piperazine;

1- 1 sopr opy! 44sdprofyd-atiiEliritucpombinypyaditi2a)Piydndine-peartsingpbeeadineony| | - pi pe
razine; 10 . (S)- so ty~4[ (4-cyan P erddlne- -ca erazine;

1- Isopropyl lﬂ ¥ mg P éq; «;P dZ -carbonyl]-[1,4
] - di azepane 4&5&%%8@1%@%%%%%@@ dé'p 9rb[om§ Bl?lerazﬁ’ A

phar maceut i ddsopropybdsiit t(RenetiylrquinatioGoyl}-siperidinee 4 warpoyhpinsrazifer mul a (1) as
defined i n anyoRes-at[1qbalyERo-bylidin33//)q8ipatidterd-FBSRHYI-pRelazie; accept abl e sal t

Egﬁégﬁﬁdagg*@@m%éﬁmﬁ”a{é%d‘*‘"’ﬁ%ﬁm S ine J‘C%%'“?'?m!l dagsandlys
conpound? as tdfefciobuty ﬁrﬁe{a;ﬁvawyaﬂmﬁ -Wi-riperidipgrdcarhosylld .41 ﬂﬁZ?iP?@elo t r eat nent

of neurol ogr1dsdprdp}d;—da[se(@-trrﬂlﬁurontistbylp?ndazmwmndmed%éarbedyi] i qmgzepme;f
claims 1 t013é’o propyi g 1- (Bﬁﬂﬂﬁcﬁ‘@ﬁw&ﬂh?l azif- ﬂﬁ?bﬁ%ﬂ@iﬂé 4f-c9érb6 -‘l%j’-@?a&@ﬁﬁn

reur ol oo ol {ESEH g SIS PR Feebibet 2 o |

formul a (1) diggeR@¥ined in any one of clains | to 22 or a pharmaceutically

accept aph e gdsdprofeaeat{4qaanathylpihaarraditzol-Saliphendlpipeddihe-dcaitiorgi}-[1,48. A
process for 4 Pﬁ, dNe€paration of a conpound of formula (I) or a

D e | i1 SRkt T bugrh oo Rk BOSSRRT SRR,
1-Cyclobutyl-4-[1-(4-acetylphenyi}-piperidine-4-carbonyl]-[1,4]-diazepane;
1-Cyclobutyl-4-[ 1-(6-cyano-pyridin-3-yi)-piperidine-4-carbonyl}-[1,4]-diazepane;

25  1-lsopropyl-4-[1-(6-cyano-pyridin-3-yl)-piperidine-4-carbonyl]-[1,4]-diazepane;
1-Isopropyl-4-{1-(2-methyl-quinolin-4-yl}-piperidine-4-carbonyl]-[1,4]-diazepane;
1-Isopropyl-4-{1-[4-(3-methyl-1,2,4-oxadiazol-5-yl}phenyl]-piperidine-4-carbonyf}-piperazine;

( 1-Isopropyl-4-[1-(2-trifluoromethylpyrimidin-5-yli)-piperidine-4-carbonyl]-[1,4]-diazepane;
or a pharmaceutically acceptable salf thereof.

30
21. A compound of formula (I} as defined in claim 1 which is
1-Isopropyl-4-[1-(4-cyanophenyl)-piperidine-4-carbonyl]-piperazine;
1-Isopropyl-4-[1-{4-cyanophenyl)-piperidine-4-carbonyl]-[1,4]-diazepane;
(S)-1-1sopropyl-4-[ 1-(6-triflucromethylpyridin-3-yl)-piperidine-4-carbonyl]-2-methyi

35  piperazine;
1-Isopropyl-4-[1-(4-acetylphenyl)-piperidine-4-carbonyl]-[1,4]-diazepane;
1-Isopropyl-4-[1-(4-propanoylphenyl)-piperidine-4-carbonyl]-[1,4)-diazepane;
or a pharmaceutically acceptable salt thereof.

46 22, A compound of formula () as defined in claim 1 which is
1-Isopropyl-4-[1-(6-trifluoromethylpyridin-3-yt}-piperidine-4-carbonyl]-piperazine;
1-Isopropyi-4-[1-(6-triflucromethylpyridin-3-yl)-piperidine-4-carbonyi]-[1,4]-diazepane;
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or an optionally activated or protected derivative thereof, wherein R2, R,
m n, pand q are as defined in claiml and R3a is as defined for -R3 in
claim1l or a group convertible to R3, with a conpound of formula R -L",
wherein R is as defined in claiml and L' 35 represents a suitable |eaving
group, such as a halogen atomfoll owed by a deprotection reaction as
necessary; or -84 WD 2004/101546 PCT/ EP2004/004245 (b) reacting a conpound
of fornul a ¢dd pharfacButRally beceptdds salf fhieteof. 5 wherein RL, R4, mand g are as
defined in claim1 and L2 represents OH or a suitable |eaving group, such

Sherein 7 2 ool o W’é{\tﬂ%ce%“gaﬂ%ﬁ%g“‘% Wbt Brbrisgg el tortbddibide 70, (e i 0
claim1 or farm@}aél)gs@@ﬁv%d nanyenePiripime 1 tg 8% opaphairesssuigaly conpound of

f or nul a 5( | ) aczeptableveit thagof and p phatmadeuticadly pcodattle darriennd exgpieotnal | y
thereafter 15 (d) interconversion to other conpounds of formula (I). -85

24, A compound as defined in any one of claims 1 to 22 for use in therapy.

25. A compound as defined in any one of claims 1 to 22 for use in the
10  treatment of neurclogical diseases.

26. Use of a compound as defined in any one of claims 1 to 22 in the
manufacture of a medicament for the treatment of neurological diseases.

15

27. A pharmaceutical composition for use in the treatment of neurological

20 diseases which comprises the compound of formuta (1) as defined in any one of
claims 1 to 22 or a pharmaceutically acceptable salt thereof and a
pharmaceutically accepiable carrier.

28. A process for the preparation of a compound of formula (I} or a pharmaceutically
25 acceptable salt thereof, which process comprises:

(a) reacting a compound of formula (Il)

: 0
H—N
N R?
R %jj( "
N
P \R3a
30 ()

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’

35 represents a suitable leaving group, such as a halogen atom followed by a deprotection
reaction as necessary; or
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(b} reacting a compound of formula (111)

(n

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 (V)

H
\

N->§(R2)n
P N\ 3a

R
(V) .
10  wherein R2, 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 (1) or converting groups which are protected;
and optionally thereafter

15
(d)  interconversion to other compounds of formula (1).
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