SUBSTI TUTED PI PERAZI NES, (1,4) DI AZEPI NES, AND

2, 5- Dl AZABI CYCLQ( 2. 2. 1) HEPTANES AS HI STAM NE H1
AND/ OR H3 ANTAGONI STS OR HI STAM NE H3 REVERSE
ANTAGONI STS The present invention relates to novel

pi perazi ne and azepi ne derivatives having

phar macol ogi cal activity, processes for their g
preparation, to conpositions contalnlng then1and to
t heir use |n the treatment of neurod %gene rati

ST T A s i G ™

cl ai med to be histam ne H3 antagonists. WO 02/055496
(A axoSmithKline) describes a series of piperidine
andThsi Rieseatnvaetion &igtescde povekpingrazing apd ezeping derativephayiag

i nderaemnasolofical Bitivityepreqrisers fordhefyipeepariation, to\6oOmeitib@Pcbataining
( O thigra ahidietielr uBthia theaairiehicf heurdtagend ativr didvedersinc@iinge s
of Aymigama@g_ aryl oxyal kyI am nes which are cl ai ned
to be histam ne H3 antagoni sts. The hi stam ne H3

:1 e?\\ﬁ/@’t&he%g (gz(lﬁi[y é@%:iﬂgﬂ% Br ot €3{:l-l {}Q gﬁmh ke
his armine 1an go r(ﬁ de§8 es alsgneslof]
(15%‘96"5&6? ?Rﬂd’fﬂe ing flerjygtives. Wl g'a' fodtednaupsie of, bﬁ?‘?g‘gf

or TPEpHGH WO G282214 Orthe,MeNpd Ph?"ﬁﬁ g3 9e) describes a series of

ne uiubstituigdamiiayalikylamines abich areglaimedold histgming H3 aftgonieist
nerve popul ations, including histam nergic,
adrep@isginnedidebRl k BRITEHs6d iR Bbth BRSnenipedibn &n4I nelvoRlsystem
( 15{@1%) and iH PeHpRRraltsdues (L%’h\%f@ce bos), 8rrerih3 ?'hér?r@&aol Sd. 19 177-

Addjgk) anRhtlol of Hidreld Jr@ﬂﬁs? ctivP a%{én\é% o?Hs‘. hgﬁ% LS th% own
: hﬁrﬁhldﬁ%n %me%ﬂ)gansrra 2r fefilise A 3 vane eéen %‘\rge? go(?g tfog $

OB b amgle. adnsppic and chdlRerglh o G . b

al Fundams &fin. Phamiacol B, 128-132). Afditioaalivgin vie st I8 vivo gidiesdigre
an @hqwmﬂwtﬂ'ﬁ@nmgm Igifitateriogretrans mitigeielsagesdn b@inargas such as
Vb rtiesoseeabral cortaxiaraichippotampeg eelévant to cadnition {Cnodaxd afrat, (MEB8% In:
demba siistaadiretH 3 recepn @0 Lbury énd TeA6Tah, 19255-267 CES dvis SedncElS
antgagy idkédver( & nGber B rOFRE MthiRaratleMaRI WnfdRstated the cognitive

Ci Rhfahkihdthro 4 5 RkarfROotnbrBH, UPHoRiln and
frindon %&é{ﬁﬁ&l@ﬁf g

b B e, seeion,f povel Jasiyend o %\@@0'33"8% G ot (1980,
10Xehay Epaipdies. 10444:45%)a {bese dejg 8oest it noysl4 anfagonists and/or
aniefshagonistssHely agithe quront seies sejtirhbesussfulfaithe treatmend of cognitive
c umpaimnentgininewological! disézseusicl ad Alfheimer'h dis¢ase atdrelatedof
cogmirbdegmerdtivqad{édrmts i n neurol ogi cal di seases such
~as Al zheimer's disease and rel ated neurodegenerative

di $R4 sledeht invERBonIrRB8 tin & fHY teﬂgﬁécﬁg c&ﬁﬁ’éﬂn&i Sormiuly (3 T1 st

aspect, a corrpound of for

/W’“ /@
(R) o—~rR®

(CHz)

wherain;
R' represents hydrogen, -Cy alkyl, -Cy.s alkoxy, -Cs.s cycloalkyl, -Cy.g alkyl Cas - _
cycloalkyl, aryl, heterocyclyl, heteroaryl, -Cy.s alkyl-aryl, -Cy.¢ alkyl-heteroaryl, -Cy.s alkyl-



(IR (M N%O W ) (CH2)mR (l) wherein: R
represents hydrogen, -Cl-6lkyl, -Cl-6 al koxy, -C3-8
cycl oal kyl, -Cl-6 al kyl-C3-8 cycloal kyl, aryl,
heterocycl yl, heteroaryl, -C118 al kyl-aryl, -Cl1.6
al kyl - heteroaryl, -Cl.6 al kyl heterocyclyl,

-aryl-aryl, -aryl-heteroaryl, -aryl-heterocyclyl,
het eroaryl -aryl, -heteroaryl- heteroaryl,
-heteroaryl -heterocyclyl, -heterocyclyl-aryl,

- hefcras Ml Yyl iaRtdan, ~ariebRicerys) hoterbal-ary ditosy-
WheeidrbanR -hétBfar PeBREYRT Hetefocshat, tHateRilyd-nEtBai9r, -

nor te?&?hg% which nay bée the 5 sane or

glo];]vgheegfn? m%c%eﬁgﬁagélh& ﬁu rﬁiltuge% 8ﬁeeggﬁ3:§|bgtm%ngﬂ%m méi,be the

Sa gent,nqng PVB[ gg ae[ (ft?q F ta?m ?lstmgo alogen, ydroxy,

tri <P%r HERITExs2V-eYEER: Bﬁ@t%%wmﬁmﬂhﬂdfw

al KigprofnefpxyodiBoromethalos Ci¢ alitybigpiopally sastipted bye & 9"@%

al ke ylkerfyoeplicoalizlstbstitsiath by & COORY doyuph CLEHBRES (qpnmalﬂn)

CZ -substitadbyla COOR'Y @oup), 04 alkdid Sptidriatycakbdinuted @@amma*ﬁ group),
ﬁﬁaﬂuogb‘trﬁl @lem&& ﬁ&@lﬂeﬁé@' an, éi*l@&talkylu-f{@arh)(op?ﬁonaﬂy

Q hl)a:y @g— ?oigr@a?ﬁ alkS:f](aAO | nﬁ% ) Cis
Loy, 2 yele a Caz
S”@y*&eﬂ%&w ' ;F% ' %ra *“"eﬂl g‘?w fl$
"ﬂcﬁla | sulferyl, arylsylfon °"y@?y ?ry 1 6

153] l@m@w Ce:aa!svls PriaBIdp G 'Ini,dO elkﬂw@nasmop Kv Cal. 6
al lejdyleomidbCryalkyl, @fis\@omdnitgd, awharbwhmnySanmdocu alkyl,
al laplicatbokamiyd0Gd allcyl, aldyly hroyiS 1Y dikgi ityiC, palikensylll of @ gyolup -COR'Y, -
ar WrRIR'Y, CCONFISRY®, -NRSOORY, fmmidoih“ er :sbmwa‘iﬁmabwm%m R

C7 4neRbdnibsiny ré‘p%gfﬂhpd?ogegc Q ether may be fused
20a| iﬁy *oﬁHLE»OtP a atuf rg%fclﬁl ﬁengpted by an
b o b e 5%%#% gpgypsna%%mrd«a@fweﬂw

ar@ UP: ar oyl C1- 6 alk | C1-6 al kanoyl, or a group
fresentaghomie, NICS ROTAEssch RISEOR] ErasrEs BTIRLE

or remmmsi‘m, wherein R15 and R16 independently

25r epieter® hydrogen, Cl-6 al kyl or C3-0 cycl oal kyl or
t ogehaAd r ifdipenRntlyusRsbertd, tororma 5- to 7- nmenbered
non* %%@H& ﬁazd@sﬁ Qﬂ,?élm d, & alkd:d)! L brAiR&br tbl‘ﬂubféhﬁfh&lu%ﬁ that
h whth n f&p %e pQ@%& @Qt Bél 26 #ofrﬁLS
aho%e i

ol %é‘:% wg srppmad) b
wh

represe hydrogen or Cm alkyl or R"‘ together with the nitrogen to which it is

attached and R’ forms a nitrogen containing heterocydlic group;
R? represents -(CH,),-NR''R" or a group of formula (i):

. RM)k
h .
—(CH,); N—R" (]
9
35 whereinqis2,30r4;

R'" and R* independently represent G5 alkyl or Css cycloalkyl or tagether with the
nitrogen atom to which they are attached represent an N-linked nitrogen containing
heterocyclyl group optionally substituted by one or more RY groups;
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represents NR1IOCO, 25 pis 1 or 2, m n and r

ndependently represent 0, 1 or 2; R2 represents

hal ogen, C1$ al kyl, Cl4 al koxy, cyano, am no or
trifluoronmethyl, such that when n represents 2, two
R2 groups may Instead be linked to forma phenyl ring;
R4 represents Cl4 alkyl, or when r represents 2, two R
groups nmay instead together 30 forma bridged CH2,
(C}Q)Zor (CH2) 3 group; R10 represents hydrogen or Cl.

I s ‘% aP 3 n%]f@drob éhﬂ‘%" Wi, § Bih-08, dhioky, Qe colkyihaC GlalklykCs o

nitrogen contal ni ng

et TS .:94 la%?gn B ripres;ép oS b fE. DR E i larh

V\hé%eﬁ'ﬂ@ °l'§e‘?'°°y or 4; R11 and R12 independently
¥ efpediei epende@ﬂsapwy#enb? 1@826 cycl oal kyl or together
Wi tahs ©.Heor 2rand h s@eh 2ar rauciothelig aor hicanngt hpthcbecfy; t ached

15

25

30

35

40

I e witk tierirovisn thst Whenloecpresdntsoty @and obotteriepresegt 0 and R® represents —~

het(eﬂz()@b!-@ipyﬂidlr@roﬁLmHQpN(eﬂﬂﬁbl RYz mpleséritd aigraup diyer 6as methyl, -
rmr@_B;lng r2 R13 represents hydrogen, Cl.6

rel i ETae S reepl gz apapome a e
hal® i kyl, hal oal kyl, OH, di Cl-6 al kﬁ&gm no,

C1 264 withk g progso ﬁ%‘t"@?'&)ﬁ‘y%ﬂﬂfa" Espreset §. RIEPTR ents—
r effe3epipgiding, R remeseyfs isepropyl, Z represents g@rayp sther than a @nsr
3, apdiwlth thé provisp thatavhbn maepmesents dt thartda both reprashnttOne represents 1,
Pr & repeestiteCMiNRpipRrdiBp RIS epésentt methyialsabropyh etyor benzyl, Z
I € PEpRSRRtt aQrodP SthéRdhdn@iboRgent s - (CH2) 3- N- pi peri di ne
or 4 %ﬁe Gl Wdtwhen Blanzn 5&9&@&%@&% R’@ﬁr@ééﬂtso-t
th%@e {ﬁ reswﬁtg:Qrer s g nfR! ?—ﬁrﬁ threl: qne‘MyFE the

2oP" @ repres

20, o fPLRogpls 8 orpup 8?1 (CH2) 3- N pyrrol i d| ne
or 0(@%@3W%WW @Sa’ﬁheﬁe@ resents benzyl, Z

represents a group other than a bond;
In one particular aspect of the present invention, there [s provided a compound of

formula (1) as defined above wherein:

R represents a group other than hydrogen, -C,.s alkoxy or -Cy.s alkyl-Cs cycloalkyl; and
R'is optionally substituted by one or more substituents other than COOR'S, -C, alkyl-
cyano, C,¢ alky! substituted by a COOR"® group), Cz.4 alkenyl (optionally substituted by a
COOR'™ group), C, alkynyl {optionaliy substituted by a COOR" group}), Cy.; alkoxy
(optionally substituted by a COOR™ group), Cz.s alkenoxy, aryl, aryiCq. alkyl, -CO-aryl
(optionally substituted by a halogen atom), -CO-heteroaryl, -C1.¢ alkyl-CO-aryl or Ca7
cycloalkyl; and

R'™ and R"™ independently represent a group other than Cs cycloalkyl or together may
be fused to form an unsubstituted 5- to 7- membered non-aromatic heterocyclic ring
optionally interrupted by an O or $ atom; and

r represents 0; and

two R? groups are not linked to form a phenyl ring; and

R" and R* independently represent a group other than Cs4 cycloalkyl; and

R" represents a group other than -C,.; atkyl-Cs cycloalkyl.

106‘I Iﬁxg E% pr@v@é 'hg:]- 6 é‘rllcl‘r%)‘epreggnt@ S )peSHkd, R repfedents —
’&;i] i 'é’lndyﬁlp}pl naé

In a second particular aspect of the present invention, there is provided a compound of
formula (i) as defined above wherein m represents 0 or 2.
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and wth the proviso that when m n and r al

represent 0, p represents 1, R3 represents-

(CH2) 3- N-pi peridine, Rl represents isopropyl, Z
represents a group other than a bond; 15 and with the
provi so that when mrepresents 1, n and r both
represent 0, p represents 1, R3
represents-(CH2) 3-N-pi peridine, R represents nethyl,

| sopropyl, aryl or benzyl, Z represents a group other
thapa %nh&ﬂﬂmc@%sﬁ\éci & tﬁe%sﬁﬁt @iviriion, tthd is pleideda cangbound of
bmf&nﬁst{) Sé&’éﬁ\ecpabo%gwﬁ ol f%gﬂ%eﬁatsé&%razw MseLhyl) 2, p

represents r represents and R1L and R4 both

rep ent t AN re ﬁgg ng %pgn
i iy

t hemaietipsarg mers erefarably Soraloly Al MeEhY! or Sty The term halpgen’s used
defhiereindo désstize, whiessotharwiseBtaftl, 2 @rpyreselasted fram Jucsinp chierney

t hagmonhiyedordogitie, - C1$ al koxy or -Cl.6 al kyl -C3-8
cycloalkyl; and Rl is optionally substituted by one
10 ﬁ@&e%msém%uba&% eﬁmedhhfwseim&asroe&n@ @brlémlaﬂc for
Cyae%iw&gaﬁe@l han{dh B.Baa%ﬂm ¥yt arﬁggﬂﬁu%@wgr oup)

al ken y su stltuted b

al k onal ly substitute
or i e plesocyeRte (FePesto R - Mefbest e geuated o
s'ivgmsw?fed ool & aéfmm@gﬁ saijfed o5 payfially Upgatifated ring fused
15 O abgrizerBOing sptiiing] foy3 heternatoms seleeiedfomoyagno pitspgen or

at cofphur-So@atiet:ampzs gl such iginogycid togs inciade gyrolisinylOgiperidinyi,
Cy phpaedkziliyl] rorpiittinyR Hloreansholity S tetratgeotunshet tibsepare mzepemi arg
Or GEdbafl.RRitalid'@BmERs & bedetudd Heydrochélic riagsahdRiE indBlnyl, be
f us@fhabipylf wn??]et oM%ﬁHE} bdiddh @b, to 7- menbered

on aromati c erocyc icring optionally |nterrupted

r. S ato nt s 0
Y TR e et SRSty e riea 6 e Bhord B Roci
an@%fs fiefineghahoue whish copiaips a alpgen g9 oup ot her than C36
cycloal kyl; and R13 represents a group other than
- CI'ée mrrkmete@rﬂ‘ ig intehdeslltkpian 2487 nembersd monesygiaanomatip o5 p
25as mesed 8-a1 nieheerpd Bisye!id arormatie ritg cntainingeinte 3 hetenpatoms skdatte from
CORRRYER dam%en driarsiibhair. §iithbld Sxaftfples BEslich RoNysHb Glomiatlt rifigs
r eﬁ?‘f 86 Mlefyl GuSf, pyrolyl, Biakdii, %iﬁé%ﬁrlh&fazﬂﬁrﬁuhfdlyi %fcacﬂ’a%&ﬁ(?t
‘r%z&i ﬁé 1;)1 %&%&#r 5‘5 d@nh@ﬂpﬁﬁﬁé [ggund
es o g sed aroma ic rings | nec§u|3 urop ;PJ in a“?\'at S
30 ’benzofused aromatic rings such as quinolinyl, Isoquinolinyl, quinazolinyl, quinoxalinyl,
cinnolinyl, naphthyridinyl, indolyl, indazolyl, pyrrolopyridinyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzoxadiazolyl, benzothiadiazolyl and the like.

35 Compounds of formula (1) and their pharmaceutically acceptable salts have affinity for
and are antagonists and/or inverse agonists of the histamine H3 receptor and are
belleved to be of potential use in the treatment of neurological diseases including
Alzheimer’s disease, dementla, age-related memory dysfunction, mild cognitive
impairment, cognitive dysfunction, epilepsy, neuropathic pain, inflammatory pain,

40 migraine, Parkinson's disease, multiple sclerosis, stroke and sleep disorders including
narcolepsy; psychiatric disorders including schizophrenia, attention deficit hypereactivity
disorder, depression and addiction; and other diseases including obessity, asthma,

-



Al kyl groups, whether alone or as part of another
group, may be straight chain or 5 branched and the
groups al koxy and al kanoyl shall be interpreted
simlarly. Alkyl noieties are nore preferably Cl.4

al kyl, eg. nethyl or ethyl. The term ' hal ogen' is used
herein to describe, unless otherwi se stated, a group
sel ected fron1f|uorine, chlorine, bromne or iodine.
10 The term"aryl"™ includes single and fused rings
whepgiRidit rithitid, Al congetior, BigoricobatiuiRl putnonfig Hisesmsanpdasiro-

phepkinal H3RERY | tetrahydronapht hal enyl , indanyl or
fI uorenyl The term "heterocyclyl” Is i ntended to mean

ROGHE) ] SrrdRlndf: D Rdpnlelian
ST FRIREN BN AEB RS Sradl ef?“‘ ) o BB elibaty

gar?‘?"ﬁ‘? We Sl pel. o 4 afopraRg i pubspance I 6 ealORnber
conbrapiiylaNigofihe ahowe glearders Btrerisulacpenite W@Flﬂ?ﬁ%&@f@%ﬁ?ﬂs such
ni t asoAjehnimer's disdaphend reigiell netydeganrealiysl disgrdsfs- such
nmonocyclic rings include pyrrolidinyl, piperidnyl,
pi peeRzEbRYR' regiggepi8ol i nyl , t hi onor phol i nyl ,
1b etrahyqydpgdéﬁanyl di azepanyl, azepanyl and azocanyl .

Sui t abl @ terocyclic rings

i ncl ude 33‘ ; tl@i ﬂwﬁ%#?&l ia)abenzodl oxol yl and
dlhydrol UI nitro NS0 t ai ni ng
het er oc ?rgrl P%/ﬂr‘ Ha'lygm é{pgstg%a[nyléﬁ reny)

het er oc ztf-rywi( awﬁowsanﬂevq%av%ybeeww oY hiaginzolvly
Lhi tth@@émwammvnnmeyl.tmfrawlomd-@i Sangihiazely, furapysidind Pyrdyl,

e aquinaliryl, Boquineliret, @dnaveinglc ginrioliny!, thiaznidt tiazolyl, isexa2eiylf pydeidinyl,

8- ]:ibplmn‘bhyiﬁﬂnhéc&gzﬂlyialﬂnmmdmy!ri ng containing 1 to 3

het er oah&EBeysipl (65 beiskobieRdN, poXdSA) ,plpﬁlhdirfyl?ﬁ@&‘aﬂﬁw, morpholinyl,

S:JltF)iBMBrphoﬁWI ttél#é ﬁr&?ﬁ@:ﬂ}ﬂ SmBEyraWF tr£‘ﬂ"}¢8l y'ﬁ’wﬁ’f azg{ S{mt ic
% r@%ﬂm@%ﬁ %é o a2

| sot hi a b’l 9(':?%‘3? ?py' éeﬂyé éi razol yl,

pyri m d ' pyrazinyl and pyridyl.

Sui t abl é31-e&' IHE@‘:'B?' (e@iTOHarg¥cioPEPYlat i ¢ r i ngs include -
f ur opyr iCds aliMi-heterdargided eGHcriyidyk eCthriefraaetyl c-CHi-tigzolvt et as

25 uiisutHiazoiyl| -CHe-thtepylion adHAfiyranyi)gul nazol i nyl, qui noxal i nyl,
ci nnol i ayd-hetdradybiyinyd. ehenwlpyrrdiigigy® vyl . | ndazol yl ,

pyrrol OEWP?'(@’L th zof uranyl, benzot hi enyl,
b ,
b:ﬂslo[n hi &z n2| S ﬁ# g: ngﬁlzdyﬁaﬁ %%b%-;eé?quyl). or

benzot hi'aar 3 ?r?(negaﬁpd’ th?' 35 Conmpounds of
or mul a nd their phar rmceutl cally acceptable

salMose Maf?@?"&fﬁ |’?HW5?"‘FHF5”bﬁW£h@"Yhnt agoni sts and/ or
I nverse agoni sts of the histam ne H3 receptor and are
belAlseweck drefertably,dt’ rgepésentsi al use in the treatnent of
neur ol agyl ¢egl pritngigases i ncl udi ng
35 heterocyclyl (eg. piperidinyl, piperazinyl, morpholinyl thiomorpholinyl or
tetrahydropyranyl).

Preferably, R' is optionally substituted by one or more (eg- 1, 2 or 3): halogen (eg.
chlorine, fluorine or bromine); triffuoromethyl; -C..s alkyl (eg. methyl, ethyl, isopropyl,

40  propy! or t-butyl) optionally substituted by COOR™ (eg. COOH, COOMe or COOEL); -Cys
alkoxy {eg. methoxy, butoxy, ~OCH(Me), or ~OC(Ms)s) optionally substituted by COOR™
(eg. COOH or COOMe); hydroxy; oxo; cyano; -Cy.5 alkyl-cyano (eg. —CHz-CN); C1e
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Al zhei ner' s di sease, denentia, age-rel ated nenory
dysfunction, mld cognitive Inpairnent, cognitive
dysfunction, epilepsy, neuropathic pain, inflamatory
pai n, 40 m graine, Parkinson's disease, nmultiple
sclerosis, stroke and sleep disorders including

nar col epsy; psychiatric disorders including

schi zophrenia, attention deficit hypereactivity

di sorder, depression and addi ction; and other diseases

i ”Celu%éﬂ b bpbionay bbaRuted ﬂy@d)bmﬁ @y CCOdME)| T Tycldfigilby.
'18 én@'ﬁ {: %l SnyQBg b%é), BRLABRN@E - ODHEERECH @%
pr Sy éo 44 Nl ?‘kﬁ-gﬁl (bé“ﬁ@ﬁ!yf) el W
heh"de Loy mﬂa'aﬁ"éﬂﬁ’a = el KON g °P'°"'§ oo
s heterosed @ gm%zemat “GRcheteraeyeiv (o 160x pyranyl); -COOR

pr dpg {OSH, §06Meph@O@bluwl9 HORS} (8@ r-60- mqmvbaﬁﬂ?-ﬁ@m +$30-isopropyl,

C 0gBDtdysleprdpyipiO-cyeintuyl,i-B0eysenasipior Getyclobexylnl-CANRTBY (9. -

di sEaae, @ocyhaidingcCorasbruing c06hipkiaxisyl,dCO-pipdadisl, -CO-

Pr Qﬁr%&ﬁﬁoﬁnyi)%ptlcﬁlamsﬁﬁsﬁme‘& by CLOanky @g.a8s1), Halbgerdtelyyfluorine) or

0( eg.ca.ﬁ %aékoﬂ%f‘( :lne) S -CRANET-aryl (E% Hﬁidﬁdhérwl)
aryl

qi eg phenyl, napht
tet éﬁydronaphthyl |ndanyl or fluorenyl) heteroaryl

benzof urgnyl, indolyl razin
sy BAID 1 °PP?na536?U£§'5‘|'t9‘F B i o Ay, 2 or 3 helogon b,
pyrﬂamb@sﬂi PM@ﬂQIr‘P@NR % feg ﬁodygr?lidwlhw -COR'™ (eg. -CO-isopropyl, -
15heriptyioprpyl ¢ -COfcudiabaiyl)i di nyl , pyridyl, quinolinyl,
i soqui nol i nyl, quinoxalinyl, cinnolinyl t hi azol yl,
t 1 irp@tevaiy, Z répiabsatE Qlbhd, CRYOr cmv°nmbre prefb?eiﬂ](‘; byeprediity bond or
bemﬁjg ap'cd. or ben2|soth|azolyl) het erocyclyl (eg. -

d eri di nyl i perazi nyl
mﬁnﬁp Q#ﬁﬁ?*;%r Xéhgrgﬁ%be{ ?etrahyérotﬁlgpyranyY
t hi' O Pr
di Y lﬂ’éﬁiso‘??fr a'ﬁ P prede H?ﬁ%hromsnyl and xant henyl ) ;
CmV¥HpBInGeEraepnts {4y, is Regfetably helpgan (ea: ghiarippdrmyne gflucrine),
cydriﬂgbremyth})l ;cyano@1 C6s alykipa-restiyd). (eg. benzyl); -Cl-6
al lpydfereiBy, 6isoycl oal kyl (eg. -CHz-cycl opropyl); -Cl-6
252l kyHen RRbRESH Vo 2( RYs prefarkbiyiik ki eg. méthid) dreis RZgrbups,
%—&ﬁ,ggfm Bfidgedéﬁj%rou%5 I sot hi azolyl, -CH2-thienyl or
-aryl-heterocyclyl (eg.
uP d rreSr'e!s%'ts”-}’&Qz)q NR"R™.
When R® represents a group of formula (i), preferably fisOor1,gis 2, his 1,k is 0 and
30  R™ represents hydrogen, optionally substituted C, alkyl (eg. ethyl, methylpropyi,
isopropyl or methoxyethyl), Cs.5 cycloalkyl (eg. cyciopropyl, cyclobutyl or cyciopentyl) or -
C1 alkyl-C3 4 cycloalkyl (eg. —CHz-cyclopropyl).
When R represents a group of formuia (j), more preferably fis 0,g Is 2, his 1, kis 0O and
R represents Cy; alkyl (eg. isopropyl) or Cs cycloalkyl {eg. cyciopropyl or cyclobutyl).
35 Preferably, qis 2 or 3, more preferably 3.
Preferably, R'' and R* independently represent Cy alkyl (eg. methyl) or Cas cycloalkyl
(eg. cyclopentyl) or NR"'R™ represents a heterocydic group (eg. piperidinyl, pyrrolidinyl,
thiomorpholinyl, azepany| or azocanyl optionally substituted by one or more halogen (eg.
fluorine) or Cy5 alkyl (eg. methyl or ethyl).
40  More preferably NR''R" represents pyolidinyl, piperidinyl, azepanyl or azocanyl
optionally substituted by one or more Cy.s alkyl (eg. methyl or ethyl), especially
unsubstituted piperidine.
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-aryl-aryl (eg. -biphenyl); -aryl-heteroaryl (eg.

- phenyl - pyridyl, -phenyl-pyrrolyl

or - phenyl -tetrazolyl); or -heteroaryl-aryl (eg.
-pyridyl -phenyl). 30 More preferably, Rlrepresents
unsubstituted phenyl. Al so nore preferably,
Rlrepresents: aryl (eg. phenyl); or 35 heterocyclyl
(eg. piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl or tetrahydropyranyl). Preferably, R
| S FegrbiabIn aDIR? ispindaeintiat ik @aka lpysitn @F e phvayl @roiip gith dospezt totthe
3) ‘redidt h@&dMmoit. Chlorine, fluorine or brom ne);
trlfluoronethyl -Cl-6 al kyl (eg met hyl, ethyl,

55 ljlltdgmé un Eﬁﬁ tﬁe in a‘ﬂ‘g@s ngﬁgosa as shown
W, ofja R ir apayfcally,age B OCH( l\/b) 2 or
OC(I\/E)S) optional ly substltuted eg. COOH
or GompRarys o ?fyr@w@xp map fopT: agly adsition @lé ﬁ%cwglﬂona'
- CliRar@ispeuticly SccefBatdd doids)/for ¢xagple mah@nlwboocrdtprtcn iaydedbrowic.
S ulpaibdphorceatetity fuRKIRESlicylie GsulphiticMaic, lectin) maydalic &riaxid andeg.
10CY GheR@Bduphdric. Ghilid saldids ant Ihfdaétyé of k&ripounds@2 Meila ([} thetefore

al ksnQRaskdRor teRveRiphECH2) ;. C1-6 al ky' thio (eg.
-S—ethyl) NR15R16 (eg. N(I\/E)Z) -Cl 6 al kyl - aryl (egq.

orfeth M clngsof iy %cahatr'eo i §hi"rms g

[tha g inventien %EP@'E"P t°8 3
15( e §rese egmnopnds 2T the aww'%ﬁmr;eﬂ B
or avadectsiithglinventioGER] exaplg, wheaB’ mptdaws (crml@‘fm‘%nd NR'R!
- Cepresemts o pirbgen coriffinioy sdterpeyolp\drqup s@Sktaied by net or Imore Cy.6 alkyl
- Cgronpy<it wip Béapprecifed ta0ihe yprdserl Rivartidn extdndiNBlo Rt Giatte@omeric

CONWenanmeau&dn%wsnyl - CO- mor phol i nyl,
CO pi pera2| nyl, -CO pi peri d| nyl, -

"I‘R@%ef Pip M%r)a]loml Eal I E | t ut ed b Cl !9 %u’(x'l
aI el ‘égl?tﬂf‘eia Ay AR °EEE‘P’5P§:|
(eg. -CH2COphenyl) gr oups. Moire preferably, R is

opfd) onapadingagesppungtabthriiwla e or nore (eg. 1, 2 or 3):
25hal ogen leg. fluorine); oxo; cyano; -CONRL5R16 (eg.
CI}pyrrolldlnyﬁf\pr -COR15 (eg. -CO-isopropyl, - 15
CO cycl opropyl or 280 obutyl). Preferably, Z
represents a bond, or R10. e preferably, Z
represents bond orﬂf N //Ezfii\
] \(CHz)m O—H
(m
whereinR', Z, R, p, m, 1, R? and n are as defined above, with a compound of formula
R®-L", whersin R® Is as defined above for R® or a group convertible thereto and L'
30 represents a sultable leaving group such as a halogen atom (eg. bromine or chlorine) or
an optionally activated hydroxyl group; or

(b)  preparing a compound of formuia (I} wherein Z represents CO by reacting a
compound of formula {1lI)
35



CO, especially CO Preferably, R10 represents hydrogen
or C1.6 alkyl. 20 Preferably, mis 0 or 2, nore
preferably 0. Preferably, nis 0 or 1, nore
preferably nis 0. Wien n represents 1, R2 is
preferably hal ogen (eg. chlorine, brom ne or
fluorine), trifluoronethyl, cyano or Cl4 al kyl (eqg.
nethyl). Preferably, r Is 0. 25 Wien r represents | or
2, RR is preferably C e alkyl (eg. nmethyl) or two R

groups together Horma bridged &Q%up Preferably,
pls 1. Preferably, @rese é NR11R12. Wen

R3 represents a gro or nul ), preferably f Is
Oor 1, gis 2, hR‘i) 3{)_R-#3 represents
hydr ogen, opti onal 'y subst [ (Qthz)ed C14 aI kyl leg. ethyl,

nmet hyl propyl, isopropyl or (Bt hoxyet hyl), C, .6

gz%t Ogel%q g'g/atrv%ﬁag% [VR%IL Ihl Ege?flnc% F‘a a deﬁr;zfeas\:z;l:,a
ok §8?1 o %‘E)

5 orHitaPs leeving g wcrsﬁ%m%rﬁ 'PYyY gfouPy2 § Fiogen

is b@’ZQWGZOIMQPQ represents Cl-6 al kyl (eg. i sopr opyI ) or
C36 cycl oal kyl (eg. cyclopropyl or cycobutyl). 35

Pr ¢d) er avéparingla f@mpdural of Bmui ()avheredf Zreplebgnts3SO; by reacting a
Pr ebrfigorhd ¥f. forMulaqNflashibined RBAR WtH @ @bhpouhe pri@ralRR' CDIC!,

108l kv}‘erelﬁq}gts JERiefhek hok: dese cycl oal kyl | eg.
cycl opentyl) or NRL1RI2 represents a heterocyclic

e eridin 10
e it el g W“egel“%*e o A
sus@?eov 2 {fH).as LoV 4 EAmPauge O RTHB A NSF 0

CL¥heRRR’ 15("=’é§ efined ePRYE: Br et hyl ) 40 More preferably
I5NR11R12 represents pyrrolidinyl, piperidinyl, azepanyl

or {e)z o quepaling @@impoural df fonmbﬁ)twmrﬁ:eblreblpwtaecmm‘ﬁw reacting a

Cl cémppulid/of idre@ia (IMpdsitsline® Bbdk Nsehdentislly Mtk pivdsbghe in a solvent

UNgEA St tdidehe fididaey b dbhisound & fERAAIE ST RUNK, inaGokent bch as

Pr Gastbmatharle) SBRRR QR:?R*’ h@%sGEﬂnBHSb&QEd?Y' group with

respect to the rest ecorrpound Preferred

d di to th | ncl
'@83%%@%%59#9@1 SLioBHa R rontabent | B a S
acﬁ@ﬂﬁc’a o fagmple Wher eof .

(R,

25 _ (v}
with a compound of formula {XI)

R,
\Z.\
N

(R, N
\H .
xn |
or an opfionally protected derivative thereof, wherein R*, r, R4 n, R%, R", Zand p are as
30 defined above under reducing conditions; or
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Compounds of fornula (1) may formadd addition salts
Wi th acids, such as conventional pharnmaceutically
accept abl e adds, for exanple naleic, hydrochloric,
hydr obrom c, phosphoric, acetic, fumaric, salicylic,
sul phuric, citric, lactic, mandelic, tartaric and 10
nmet hanesul phonic. Salts, solvates and hydrates of
compounds of fornula (1) therefore form an aspect of
the invention. Certain conpounds of fornula (1) are
capabl e of existing In stereolsoneric fornms. It wll

e (gndenasaating Aaimidlf dribifilh iMhiHIs AOROBEEAd Al |

geonetric and optical isoners of 15 these conpounds

and{ he, i d w6 & BFLEQhol Al dibrd RCemat es.

g rrers a orm an spec i nvention. For
when Re represents (CH2) gNR11R12 and NR11R12

o PR reprstont c(CHg e LEA PR YAFRB SE eSS giraip iy

s ubssitable hesel sush asrpetagsiummearkonatg InangpRippriategalygpisuehasysr | |

be tmEporeciptidnatly it Hetprashrcs pf ancaetitatingreagent sunh aspataseium iogide at

C OVaarapplopriatetb@peraiiieGuchatadefigaant i oneri ¢ conmpounds. 20

1ghe present invention also provides a process for the

pr qpﬁ"énaatdr&ﬁ Ffeo @eﬁﬂgﬁgﬁf}ga}r@gentsfffrr dXeinfte, (I%)(c -, Brocess (a)
proées @h‘prl saégﬁﬁ&%%e%r eogg Ei)E!ngnaa @%ﬁ%oddhr? {oq'%fs%?jerfﬁrl?d
(11 (R2)n X ~~p(R4)r NO (CH2)m-H (I1)
wher ein Rl Z, R2 and n are as defined
135 d¥ken Rirepresante 8 swm ﬁHO@P'aK‘b?ﬂﬁ’LH eeprepents an opfippafieachvates
i s hydroxybgroure droadss (@ tipiseallyR@mprisesithe g As abespbine sush @s
t heriphtgyiphosphind in3Dsultatds soiventisschaassatiabyrpdfarah, dallewertpygudditiqn of
SUGH adsticarbBBA=0ah aé fiBthyiLadicaMonyTato at Héuitaié Rimparaiure®ch as
an &l feMpérbtude, acti vat ed hydroxyl group; or (b)
Qreparing a conpound of formula (1) wherein Z

re roecgses%)stypcl:cgllyb Xorrﬁp%sae%ttﬁent%e of an apgn:gpnali]e SOl entfs%hnéjsl a (1)

dichloromethane optionally in the presence of an organic or inorganic base such as
potassium carbonate or in the presence of a suitable coupling agent such as 1,3-
dicyclohexylcarbodiimide and 1-hydroxybenzotriazole.

25
Processes (c) and {d) typically comprise the use of a suitable solvent such as 2-
butanone.

Process (g) fypically comprises the use of a suitable base, such as triethylamine,

30
Process (f) comprises the use of reductive conditions (such as treatment with a
borohydride eg. sodium triacetoxyborohydride), optionally in the presence of an acid,
such as acetic acid, followsd by optional deprotection in the event that the compound of
formula (X1} is a protected derivative.

35
In process (g}, examples of protecting groups and the means for their removal can be
found in T. W. Greene ‘Protective Groups in Organic Synthesis’ (J. Wiley and Sons,
1991). Suitable amine protecting groups include sulphonyl (e.g. tosyl), acyl (e.g. acstyl,
2',2', 2'-trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl

40  (e.g. benzyl), which may be removed by hydrolysis (e.g. using an acid such as
hydrochioric acid in dioxan or trifluoroacetic acid in dichloromethane) or reductively {e.g.
hydrogenolysis of a benzyl group or reductive removal of a 2',2',2-

-9.



35 -7HEN)P (RR L "I (RA)r NI -Re \(CH2)mO (II1)
or a protected derivative thereof, wherein R4, r, p,

m R2, n and R3 are as defined above, wth a conmpound
of formula R -COX, wherein RL is as defined above and
X represents a 5 suitable | eaving group such as an
activated hydroxy group, a suitable hal ogen atom or
benzotriazolyl; or (c) preparing a Conpound of formula
(1) wherein zZ represents SO2 by reacting a conpound

Of tfrcfﬁ oFBélh@xy@r Eiﬁéjln B Beidyiab BppopiatEpOthackuidble
inc rﬁo%llz -cobiis)%rcﬁi ﬁr‘ay P FnRRRMS base

ol¥ %Jr’gt (gé’ aoénggég.% %%u ; ﬁérﬂi’eﬁi

( I I'T’ Hag"a@g or rru(F‘)(y:II yaci

tz&eehvdraur%% &’ﬁ’@?’fﬁ‘@ th tdfluprasge bove or 15 (e)
pr epar ing a compound of formula (1) wherein Z
r e rrersesthsmap@ERREGormgd psingogonvegtional inferogiyeraian pocgdyresgud as
(| lebimensaticle biidtioh, adauvtian, digteniucebbhiicwr electpbitirgeenestit n
a %Qi)gﬂﬁrfﬁn es‘iéi‘ﬁ ré\gsis &} laHRIRDohd¥birRUe Ul F&hexamisie) R puel dodf

1d orfﬁfrl.rﬁ ( priebbrs SRR oA HEE) s be mterconverted at the R
ab Ve[@on% E%ith mglkﬁhardgs%ﬁggﬁ‘gﬁ %i? 5 @gt?l’?(d)

wh SSEEI o 4 B8P stchizp BOsq P eboiglo 2 b““ !

f omHianerecp %? byjrothe pfepsneg of 4 yapefer fr%f 84

of Sugh |m§[cgnv99§|o)| may also be carried out by reductrve aminatron for example, with

15  acetone in the presence of a borohydride such as sodium triacetoxyborohydride and

20

optionally an acid such as acetic acid in a suitable solvent such as dichloromethane.

Compounds of formula (If) and (lI1} wherein m is 1 or 2 may be prepared in accordance
with the following scheme:

\N/w)
(V) (R‘>r"</” ! o

wherein R%, r, R2, n, R®, p are as defined above and the compound of formula (V) may be
optionally protected.

Step (i) may be performed in an analogous manner to that described for process (f)
above. :

Compounds of formula (111} wherein m is 0 may be prepared in accordance with the
following scheme:

. -10-



10

15

R\ZN (R4)r~~NH (XI) or an optionally protected
derivative thereof, wherein R4, r, R2, n, Re, Rl, Z
and p are as 30 defined above under reducing
conditions; or -8 (g) deprotecting a conpound of
formula (1) which is protected; and (h)

i nterconversion to other conpounds of formula (1). 5
When R3 represents -(CH2)g NR11R12, process (a)
typically conprises the use of a suitable base, such
as potassium carbonate in an appp riate solvent such
as 2~ none optionally in the B en of an
activ-‘%ﬁé}r;agent such ag, ?taSSIu |o |de at n
approfri at e} t enperg#

gr @Ry W oLt B e to R8 repres ts, or Ie

L2- (CH2) g-, 5s (a) typlcally co ris

alkqu@&on r es plUsiyng anal ogous c d tioRs t 8

t hose éscrlbed above. 15 Wien R3 repre ents a group
of formula (1) and L' represents an opti h y
activated hydroxyl group, process (a) typically
conprises the use of a phosphine such as

tri phenyi phosphine in a suitable solvent¥such as
tetrﬁhydrofuran foll onwed by adgit |on of an

azodlc ate such as diethyl azg oxylate at a
SU|tabIe te rature suchSE8Mr oo te ature

Pro (b yp c Kﬁy conprlses|$ usenof

appropri t such as dlchfor fret h

optlonally |n resence of an organic rgani,c
base such as as§¥Uﬁ$carbonate or in the pre§%nc%

of a suitable coupI| gpagent such as 1, 3- (et

O RGLRRENY, RE) téﬂghhépeggd%gd abobymmym% Bisdigelke.

protecting group (such as Boc).

Step () may be performed when P" represents Boc by reacting a compound of formula
(1X) with di-t-butyl carbonate in the presence of a suitable base (eg. triethylamine) in the
presence of a suitable solvent (eg. dichloromethane) at a suitable temperature {eg. room

temperature).

Step (ji) may be performed in an analogous manner to the procedures shown below for
the preparation of compounds of formula (IV).

Step (jii) typically comprises a deprotection reaction, for example, when P’ represents
Boc, deprotection may typically comprise reaction of a compound of formula ()™ with
hydrochloric acid in dioxan or triflucroacetic acld in dichloromethane.

Cormpounds of formula (J11) wherein m is 2 may be prepared in accordance with the
following scheme:

-11 -



Processes (c) and (d) typically conprise the use of a
sui tabl e sol vent such as 2- butanone. Process (e)
typically conprises the use of a suitable base, such
as triethylamne. 30 Process (f) conprises the use of
reductive conditions (such as treatnment with a

bor ohydri de eg. sodiumtriacetoxyborohydride),
optionally in the presence of an acid, such as acetic
acid, followed by optional deprotection in the event
thahzthe conpound of fornula (X#) is_a protected

derlva'TV§7)35 In pkegess (g), exanp e.hpf protecting
groups|.and he neaﬁs~#eF—Ehe|r renmy can be fo%gg

in K% Rene ¢ ect ke G oUPs ; i
Synt hesi s' (@ Vvley Sons, 1991). SU|tab‘
protecting groups inc _§ulphonyl (e.g. tos

(e.g. acetyl, 2',2',2'-t{xahl oroet hoxycar honyl
benzyl oxycar bonyl or t-butoxycarbonyl) and aryl al ke
40 (e.g. benzyl), which may be renoved by |Bg=flilol ysi s
(e.g. using an acid such as hydrochloric|acid In

di oxan or trifluoroacetic acid in dichlorenethane) or
reductively (e.qg. hydrogenoly5|3\of a benzyl group or
reductive removal of a 2',2',2" 9 N’/\QL
trichl oroet hoxycarbonyl group usi,ng zinc In acetic

acid) as appropriate. O her sui t&Bl ng
groups Include trifluoroacetyl (- COCFB) mhlch be
renmoved by base catalysed hydrolysis or a so bhase

resin bound benzyl group, such as a Merrifiel d>~T&sifn
bound 2, 6-di met hoxybenzyl group (El I man |inker), whmpch
MaywhBRInENRY Bt nly, r & ladl définSdvy, @ ephiselitoh MifthBle piofetting
ex %Fﬂihb Suel ats*BoE bAd 15 WPFRERES biitaBE leBvind §roiRsieh 4d W hdiBy¥n BBm
r%Pé y3|ng conventi onal i nterconversion
é ures’such as epimnerisation, oxidation,

reductlon al kyl ati on, nucl eophilic¢ or e| trophlllc
8""‘%‘[?!&99’%/‘?136% 3o g am Pgi" ﬁ)r‘”'%?rﬁ Gery §f

f 0 ifqmt-"ﬁ SRl incthe peegeriep Pkan iwrﬁsksem §uchge di_wﬂwmamlae en)
wheresonitilRO r epresents a group of fornmula (i) may be
interconverted at the R13 position by reaction with
10an sedpkiltyptally ddeipises B defotdctisiiettion JorBxarisk Whim B @presents
t hggc, I%%ét%aﬁ:ﬁ nfaf }ﬁ:c&]@%&n&ié@ Readtfon B4 Sshipobihd o RITA@E B with

a § Bﬁﬂ§¥£m% onally 1In
heﬁgégseﬁgépﬁ a transter %%Sggﬁ? suc asbpota55|um

o I de. I nt er conversi on may al s 2carrled out
3 CoBRHa oy S VAP R TPITBIEERAIC e ey be Brepared

15 accordance with the following scheme:
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15 acetone in the presence of a borohydride such as
sodiumtri acet oxyborohydri de and optionally an acid
such as acetic acid in a suitable solvent such as

di chl oromet hane.  Conpounds of fornmula (11) and (I111)
wherein mis | or 2 may be prepared in accordance
wth the following schene: (RR n H” (n O1 Step (1)
N H1) OR3 HON (R4)r~N1 OR3 Iv (IV) \ (Ill)" H
20 M wherein R4, r, R2, n, R3, p are as defined above
and the conmpound of fornula (V)_p®y be optionally
protected. 25 Step (1) may begfp&nforned In an

anal ogous manner to that dgscki bB2d fo process (f)
above. Conpounds of fornulaT(111) mhegﬁln mis 0 may
be prepared |q,@@§@§ga e with gpe f oNF'BWi ng schene:

-10 H~ a St pP,,, E(I) (RR)n (R4A)r (R2)n (R4)r N
X 1j - ¢ o} Step (ii) HP Nv Step (lii)
\N Ov ~k O-WOFe
0 0—H
" w
\\\\sff)
R L2 ®),
' & Step (i)
0. O—(CHy, L&-NR1Rz O 00— (Q\Hz)q
\2 M . NRMR"?
i e

wherein R?, n, g, R", R* are as defined above and L', L2, L® and L* represent suitable
leaving groups (eg. halogen atoms, such as bromine or chlorine).

Sieps (i), (i) and (iii) may be performed using similar conditions to those described for
process (a) above.

Compounds of formula (IV) wherein R® represents a group of formula (i) as defined

10  above may be prepared in accordance with the following scheme:

15

20

), ,
®3, Rk
Si h
il - o O~—{(CH,); N—R'
o 0—H R o
Ho W LE—(CH, —R' avp

vy

wherein R? n, f, g, h, k, are as defined above, L* represents a suitable Isaving group
such as a halogen atom or a hydroxyl group and R™ s as defined above for R® or a
protecting group such as t-butoxycarbonyl, followed by optional deprotection.

Step (i) may be performed using similar conditions to those desciibed for process (a)
above.

Compounds of formula (if) wherein m is 0 may be prepared by a deprotection reaction of
a compound of formula (IX) as defined above, followed by an analogous process to

-13.



(rr)b (rrr)Pt wherein R4, r, p, R2, n and R9 are as
defi ned above and Pl represents a suitable protecting
group (such as Doc). 5 Step (i) may be perforned when
P represents Boc by reacting a compound of formula
(I'X) with di-t-butyl carbonate in the presence of a
sui tabl e base leg. triethylamne) in the presence of
a suitable solvent (eg. dichloronethane) at a suitable

tenperature (eg. room tenperature). 10 Step (ii) may
gﬁoﬁ%&{efd%c!ﬁﬁéh ih Broddksa'@), a8 QU Sni R aﬁdve tdauangﬁ,nfg%fmyemysis
7o tptent fife beermd 08 g '%%%ﬁé ﬁ+“°f‘?cfg’9n%ﬂ“ses ;

deprot ectjon reaction, exa en Pl represent

o LR S Lo I HOErE B s, 501 oy e PHAPRIR) e A CPOFOVEH oy
& onfowiad VB s ﬁ%fhﬁwtm In|an)anamgp#§ pracpshitpdias dgfines ?I?E’V%*é'lPEPpa"e
i n eimprends o formulaf ()i dellowedhyi ap apalpadus proeliss el thesesesaibasidn
Congroasssts (l)f (cf, @) and @) dtold, pptishaly &llower by hydolpsis/trdabment to re-
premé@@mmqgmﬁ dflifdnhulitllgi foll ow ng schene: -11
PN)Psup(I PAN~/ ~\ NHL ~ ( (Rh (NI]

nely .1 ré& ddpdriding pifertdzine or
gyg%aé 8”@9%‘? oﬁ? g a suﬂﬁ%‘fesses&gt C)C@P ()

ve‘such as Boc and L6 represents a swtabl e | eavi ng

gr oup such as a hal ogen atom
Compounds of formula (XI) whereln Z represents a bond may be prepared by reacting a

15  compound of formula R'-L® (wherein R’ is as defined above and L® represents a suitable
leaving group, eg. a bromine atom) with 2 compound of formula (Xll), such as 1-BOC-
piperazine, in the presence of a palladium catalyst, such as tris(dibenzylidensacetone)
dipafladium, and a ligand such as 2-cyclohexylphosphino-2'-(N,N-
dimethylamino)biphenyl, in an inert solvent such as tetrahydrofuran and in the presence

20  of a base such as lithium bis(frimethylsilyl)amide in an inert atmosphere (nitrogen) and at
elevated temperature such as 80°C, according to the procedure of Buchwald, Organic
Letters, 2002, 4, 2885-2888. :

Compounds of formula (V}, (V1}, (VIiI), (IX), (XII) and (XIil} are either known or may be
25 prepared in accordance with known procedures.

Certain compounds of formula (1}, and their pharmaceutically acceptable salts have also
been found to have affinity for the histamine H1 receptor.

30 Histamine H1 receptors are widely distributed throughout the CNS and periphery, and
are involved in wakefulness and acute inflammatory processes [Hill et al, Pharmacol.
Rev. 49:253-278 (1997)]. Seasonal allergic rhinitis, and other allergic condifions, are
associated with the release of histamine from mast cells. The activation of H1 receptors

_ in blood vessels and nerve endings are responsible for many of the symptoms of allergic

35 rhinitis, which include itching, sneezing, and the production of watery rhinorrhea.
Antihistamine compounds, i.e. drugs which are selective H1 receptor antagonists such
as chlorphenyramine and cetlrizine, are effective in treating the itching, sneezing and
rhinorrhea assoclated with allergic rhinitls, but are not very effective In treating the nasal
congestion symptoms [Aaronson, Ann. Allergy, 67:541-547, (1991)].

40
H3 receptor agonists are known to inhibit the effect of sympathetic nerve activation on
vascular tone in porcine nasal mucosa [Varty & Hey. Eur. J. Pharmacol., 452:339-345,

-14-



(eg. bromne). 5 Step (I) typically conprises reaction
of a conpound of forrmula (XII) with a conpound of
formula (XII1) in the presence of an Inert sol vent
such as dinethyl formanmi de or acetonitrile. 10 Step
(ii) typically conprises a deprotection reaction, for
exanpl e, when P2 represents Boc, deprotection may
typically conprise reaction of a conpound of fornula
(1'1'1)PZ with hydrochloric acid in di oxan or

t 1 ig3dothp T 19 A6 Hiz Gecaplr dgBnist MAkbOHE Beidzae B.nak apaynekistante

f OrrBdlidd by p‘éﬂ@ﬁﬁieﬂe%@:w&ﬁoﬂr[ﬁ@%wsmmeMQR& A3E8H1-

be 895 89:’85] ?’” l-%&(%{ okt 1A chingindth W%E‘lgmlne H1
ooty Ee&’ T' 1l bl
5(I msistag

9('3#@
o Rhigpl, g—lﬁ’?1 gigeﬂf?%l A combineg higfapip ia" W& W@F%?‘?ﬁ“s

R2 suah as fhe sRiles desetibed:heeein would be eftectivg B‘db%"%ﬁ*fﬂerﬁﬂ!f boffrthe pagal

andorigdstior pridibesteezing, trehbigand harheagsspciated with both %b'@g@w’
at @a@nnid RRicdinis.om ne or chlorine). 5 Steps (i), (ii)
roand (iii) may be performed using simlar conditions to

t NG erdeSEhinRE or'dRbase states in which dual histamine H1 and H3 antagonists

15

20

25

30

35

40

have potentially beneficial anti-inflammatory effects include diseases of the respiratory
tract such as asthma (Including allergic and non-allergic), allergic rhinitis, sinusitis,
bronchitis {including chronic bronchitis), bronchiectasls, chronic obstructive pulmonary
disease (COPD) and cystic flbrosis.

Other examples of disease states In which dual histamine H1 and H3 antagonists have
potentially beneficial effects include diseases of the gastrointestinal tract such as
intestinal inflammatory diseases including inflammatory bowel disease (e.g. Crohn's
disease or ulcerative colitis) and intestinal inflammatory diseases secondary to radiation

exposure or allergen exposure.

Dual histamine H1 and H3 antagonists of the present invention may also be of use in the
treatment of sleep/wake disorders, arousalivigilance disorders, migraine, dementia, mild
cognitive impairment (pre-dementia), cognitive dysfunction, Alzheimer's disease,
epllepsy, narcolepsy, eating disorders, motion sickness, vertigo, attention deficit
hyperactivity disorders, leaming disorders, memory retention disorders, schizophrenia,
depression, manic disorders, bipolar disorders and diabetes.

Diseases of principal interest for a dual histamine H1 and H3 antagonist include asthma,
COPD and inflammatory diseases of the upper respiratory fract involving seasonal and
perennial allergic rhinitis, non-allergic rhinitis, and the specific symptoms associated with
these diseases including nasal congestion, rhinorthoea, sneezing, cough and itching
{pruritis) of eyes, ears, nose and throat. Other diseases of principal interest include
cough, chronic urticarla, allergic conjunctivitls, nasal polyposis, sinusitis, psoriasis,
eczema and allergic dermatoses (including urticaria, atopic demmatitis, contact dermatitis,
drug rashes and insect bites).

Diseases of principal Interest include asthma, COPD, cognitive disorders and
inflammatory diseases of the upper respiratory tract involving seasonal and perennial
rhinitis.

-15-



process (a) above. Conmpounds of fornula (1V) wherein
R3 represents a group of forrmula (1) as defined 10
above may be prepared in accordance with the foll ow ng
schenme: (R2)n~, I R Step (i) HR14)k, ( )g H H (M)
L4 (CH2)I N R13a (IV)b (VIIl1) wherein R2, n, f, g, h,
k, are as defined above, L represents a suitable

| eaving group 15 such as a hal ogen atom or a hydroxyl
group and R136' Is as defined above for R13 or a

pr Oﬁ@%@&s%%prﬂéfﬁg nﬁé'eét IO XA, Qc%’ﬂfﬂe didorddrPamMad by
t
o me"ﬁﬁr A7 b s Dmperhesfirand) iy Ji““%ggs?g%?%?@@%&é"“@

abo 520 Conpounds of fornula(ééreﬂ)fj n mis, 0 may
5‘!’@5%\4’5@6538 Isg ot pEinRA IterasbiRcly mBRioRisezres SFBE nd

6f wﬁrmﬂe@nenw seph ag éflam@atonrthewel disease| owed by an

anal ogous process to -13 those described in processes

( b) Thus e, Invietljon aBelpro@desaiveihistangite lehaldiH3 dhtabbristecinmund of

hy dehs()or a biaPAddaBtithilylzcdpRbRSBLharkst, fofise fat 8 thdrapeutiex y |

gr 03B sQhcefiPhEWAndnt do prodHA RO BiESabee diddFdeks! A pbitikuiar allergic
erfls mis I or 2 may be prepared from a compound of

flormil a (1'V) as defined above In an anal ogous

hat def | ne oun
for'?rafégecf el et e RS BROGRLLA fose”
J¥eEscribed in processes (b), (c), (d) and (e) :
abo‘v‘eeprwms@ryhuea aphemyl, nanbthy! s Jetiabyirappphiiiyh ot hetereandiied. t o
15 e-begeaf@raad, indoijler quirenyf)y dr oxyl group of formula (I1).
10 fcwmiumifsménuitsd L3 of Aibrk (4R, 22 3P helueh ¢sh. f‘:lﬁlmfibtfha'me
C OT g @AM trilorBrn&XRYi; aéJ.JBﬂcyF{Eg @Z%ﬂﬂ&pﬁbylaﬁa YW aQUbEty
pr %ﬁ ﬁ &tﬁh M%ﬁﬁ% BRGy z )oﬁﬁ%)nauy
il et o T g
g§ Eﬂq 6???’%]’ SRPSL6 (wherein R Is as defined
aé’ﬁ@f“’ié’or epresents a suitable

misOor2

nis 0;

ris 0;
25 pis1.

R? represents <(CHz)-NR''R'Z;

g represents 3; and

NR''R'2 represents pyrrolidinyl, piperidinyl, azepanyl or azocanyl optionally substituted

by one or more C, alkyl (eg. methyl or ethyl), more preferably piperidinyl substituted by
30 one ortwo methyl or ethyl groups.

The invention further provides a method of treatment or prophylaxis of the above

disorders, in mammals including humans, which comprises administering to the sufferer

a therapeutically effective amount of a compound of formula (1) or a pharmaceutically
35  acceptable sait thereof.

In another aspect, the invention provides the use of a compound of formula (1) ora
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in
the treatment of the above disorders.

40

-16-



| eavi ng group, eg. a brom ne atom) with a conpound of
formula (XI1), such as | -BOC- piperazine, in the
presence of a palladium catal yst, such as

tris(di benzylideneacetone) dipalladium and a |ligand
such as 2-cycl ohexyl phosphi no-21-(N, N

di met hyl am no) bi phenyl, in an inert solvent such as
tetrahydrofuran and in the presence 20 of a base such
as Iithiun1bis(trinethylsilyl)anide in an inert

‘I&A &a’aw 9 Eshpodfd Aform@h m\@é Qilally@srmaE@l tnreestandard
SucC
ace

ol acioh i SRR L A

reFv) (VI), (M11), (IX), (XI1) and (XI11) are
elther known or may be 25 prepared in acc orﬁar}ce Wi th

5kndbus. e oeeent inentiorCisthepPravidesARbATRS S lFal P
andsd ih giertreptivantohthe abcve disorders which eaamrisesdhy qogmﬂa\#é’f al so
be esmiilo Yt atpharmaseetiafl dcoepttable skt thereef dridstpharmaeoutigally
reggngp@mecg,ﬁerHl stam ne Hl receptors are w dely
di stributed throughout the CNS and periphery, and are

10' "YRL Y€ Q‘i&n&&%&e@t@é&@%%

proce ses ﬁ%ﬁéﬁgg 78
T g@j &Pﬁ»grr% o‘g rmul ﬁ%gﬁﬁg taceuﬁi%}fya ol R
aI Fh@feg d@cﬂ’?ﬂ'i”laf’%ﬂ? R ated with the rel ease
of histam ne frommmast cells. The activation of Hl
r e Teppramsaceuticalisbppnsitionsaseardngtadha iaeption gy rlsg ke used in
151 e sgmbksition wittf ativer therapeutié agets, oyexamplagntinfiam pgentssuch
r hbdidriicosterolas (. vlicasonkeprbpiaraita) geckmetragone giprapiodate:he
pr Ridrhetabot rbatd\diaficiolbritl d2eiohiBEer buddiohitd) oSHSAIDS (eg. sodium
%ﬂ fe, hedder :ﬁ ﬁé&%m‘ﬂbbéh icRors SbuR6Héné@ntaborliss ept or

/ e.in CI8, AR, SRR EXERE,
20r h%;g% Ei th%g&%{r@%{-gﬁa&elg%se m%h‘:h r9 be%rgtq éérf?a%nféagnlsts

B AdegosiTer8 @RS | h R R BATPIRIRI PGPS i s et g,

sy fapneteno!, feneterohes tambutalipmand galtstherpof), ewsvswh%we* %1)%

40 pédBidoepbediine or axguetezolne), @r ethéraptagonisis at Hgihistaminerfaceptor (e.g

ef f4e); br blinreyteiasd ikidbilos, srehslinegictantaganistsnorantinfective agants (eg.
25tog,§,b|oﬁwpg,{tm _nasal mucosa [Varty & Hey. Eur. J.

Phar macol . 5 :339-345, -14 (2002)]. In vivo,

ressh al'lg%u:d?lli %srﬁdglrbk)ab EnvL%n.%%%Se ﬁp&?@@ﬁs} ad?:h;&ﬁ‘i@y

reS|s ance e
[ F gv s S sthe i ] '?558%“@‘ (gl dde ol
( 1@’98?‘] pararigeal e oFBlaUminisi=on ans 2 Fuch H. §°““ oo
30 c opapsvies. PEhliaHdPrP PR B/ AOWEeTRY granuies,doze Eﬂesaﬁ‘f"a g owders,
r einerable bhisfugiblé ealutionsodr suepensiensior swawﬂv&m Qﬁ"!b?ﬁm\ra%fwe
ai eomapbsitiorfsatd genevalypradsitbdnasal cavity vol ume, an I ndex
of nasal congestion [MLeod at all, Am J. '
Tablets and capsules for oral administration may be in unit dose form, and may contain
35 conventional excipients, such as binding agents, fillers, tabletting lubricants,
disintegrants and acceptable wetting agents. The tablets may be coated according to
methods well known in normal pharmaceutical practice.

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

reconstitution with water or other suitable vehicle before use. Such liquid preparations

may contain conventional additives such as suspending agents, emulsifying agents,
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Rhi nol ., 13: 391-399, (1999)]. A conbined hi stam ne Hl
and H3 receptor antagonist, such as the series
descri bed herein, would be effective in the treatnent
of both the nasal congestion and the sneezing,
itching and rhinorrhea associated with both seasona
and perennial allergic rhinitis. 10 Therefore,
exanpl es of disease states in which dual histam ne Hl
and H3 antagoni sts have potentially benefici al

ant hor-RubBWaiGS(waIEH Ag) |§clch%HtHQ%l!s?'p$é§ﬁ§c§fleam§ ¥Resired,

I €S BnleHtNaY flavb iR éoﬁ:'d{égnés asthma (I'ncluding allergic
and non- aIIerglc ergic rhinitis, sinusitis,

gr °'9°°fﬁ¥ ‘"'%*‘i#%ﬁﬂ el koncty ta%eﬁ%rﬁ%wysmglsmmmund
harmaceytics FY@"‘FGIP’E?P'%P'thef@fﬁé?‘ a sigdippyehice. Jhe

di s@gﬁ’gu@t %&Pé@dingrpwﬁ vehiclg aad canfentration veed-tancheckitig suspended
ant A§ispeieddn thevehicle din prepériag sojutibren i icompduneédndetdssolved for
i ndhigelion didsfitarsstariligdd bisfors fBIAG intoi Shltabfe vid 8l amipodle kndsilingas
I Nt Aivhntagdbudiy) bdjaErR sGdhas ilEaResstHe S l‘égérVéilves and buffering
1% Pgié&agf%%xol@a\wmi%rﬁ%‘ea% e(-nﬁanget e Q}{ %hez&»m heitfoR 85
detbPrinfrlired ih Viafind %EE feh ex nlaer ?gﬂ% gﬁ"%ﬂa en

di

exeay Lo @ AP g ogaund
prese ﬁ penppd| %iei Vgh'd 93 gf(9e'8%d'6?° Ve @nd sleqlisgtion cansgtheent
of 25PANplishRd Ry fi 'mf@tsr Hiercampaiing oardhe/ steriligert v expostire trethwiens
Lhi g’?“a? brefore guspePRIandn 2 stelilelvehitle. ddepmtageauslyi ampefactand ot wetting

( praged isrimphdedin theomgbdition e felsllisdte anifomodistriAktiah e ittigdompound.

di sease, epil epsy, narcol epsy, eating disorders,

O tThé BoriosilicHa® coM@fntfr'oﬂQJz %ﬂﬁatg@%tby %lgﬁteérleﬁhbly from 10 to 60% by

hypﬁ@ﬁ@&ﬂtﬂé dcHv &&Hﬁ% tﬂé Adine & f?xséahon = 59 gf
o I A e T

di
ﬁg{a. Ra;ﬁ& S o G i s oL
easa%seﬁ?rﬁ' guldeembla it qiqﬁes et BFS,to 1000
d| E’éa@%’g sigifably 4 & to 3Pmg, pedpich aniglogestmaydie adminstevédopre than
s eBFeRay.dercexamyle tvorar threeal dagr Glch thérbpyi rhdySextend for a number of
25noweakk loemgpities. r hi nitis, and the specific synptons
associated with these diseases including nasal
- CONgAsilowing Debdlipt | hin
eEch'pﬁHP{s ramjl.e)émphcéﬁ @lgsgﬂa%g%? éi'%#ég%i?l? %ﬁuln pHounds g‘ the

( PNk, S eyes, ears, :
di seases of pr| nci pal interest include 35 cough,

30ch oni,c ur_fl carla, allergic conjunctivitis, nasal
ﬁ gtfog) sinusitis, psoriasis, eczem and allergic

de‘% - ipetidinriviiprenoxy-kenzyllripdrazineat-carbexytic nefd tart batyl
cAftead®ldermatitis, drug rashes and insect bites).

Di Ecaolstorndf 4e8-(phairipial1 ) progixpbénzhlaeyéi@va ad/ima 4 ASFBYg,
C aRBBirimol)an 6lctidasiaéthshe 3khl) was added 1-N tert butoxy carbonyl piperazine
35 (1.57g, 8.45mmol) followed by acstic acid ( 1ml), and the reaction stirred for 1 hour at
room temperature, then treated with sodium triacetoxy borohydride (2g, 9.61mmol) and
stirred for 16 hours at room temperature. The reaction was then diluted with saturated
sodium bicarbonate solution and extracted with dichloromethane. The dichloromethane
was then washed sequentially with water and brine, dried over anhydrous sodium sulfate
40  and evaporated in vacuo to yield a residue which was purified using silica gel
chromatography eluting with a mixture of 0.880 ammonia:methanol: :dichloromethane
(0.5:4.5:95) to afford the titie compound (1.586g, 50%); MS (ES+), m/e 418 [M+H]".
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40 Inflammatory di seases of the upper respiratory
tract involving seasonal and perennial rhinitis. -15
Preferred di seases of principal interest include
asthma, cognitive disorders and inflammtory di seases
of the upper respiratory tract involving seasonal and
perennial rhinitis. Further diseases al so of
principal interest include inflamuatory di seases of
the 5 gastrointestinal tract such as Inflammatory
bomel disease Thus the Invention also provides a dua
bl and H3 antagoni st conpound of fornula

(I ) ) @Jﬁﬁ,{ L Fﬁﬂﬁkb)ﬁa?h&%glf‘g ﬂ@{rﬁ.ﬂﬁloﬁﬁ@(ﬁﬁ f, for
B8R P’ TP Gmipetdns T ki Pl o Hli et

aI |befy i hsgbp e g LRt s otne

Jage Afded acibhinbitipriel hydrogep P‘Hﬁlﬂda qigthy piher; (Zoallan

vvh eeaeiiqn stirréd ferdigroesat tosmaenperafusgy The { Wﬂsﬁ%ﬁﬂﬂ”ﬁﬁﬂ‘at‘iﬁrm

t etvacub yalf the esstitinyrbsiduertritiretee wittedisthy! btber.to afldsd the title compound

benzsy, ssnmb (Es+dakshs M+ nol inyl); R is optionally

wsubst It ut ed by one or nore (eg. 1, 2 or 3): hal ogen
(e ne fluorine or bromne); trifluoronethyl;

-C Y,

o i N odgﬁ? G RO e R G e
)-Cl 6 al koxy (eg. t hgxy) optionally
substltut ed by COOR15 (eg. Cl.6 al kenyl (eg.
et henyl); NR15R16 |eg. N( ); or 20 C1.8 alkylthio
(eg. -S-ethyl) groups; a bond or CO mis 0 or

2, nis 0; r is 0; 25 sl represents
-(CH2) g- NR11R12; q repr ; and NR11R12

15" €[TR Bbriipdanid (mi) e preparedTiopdl diarepane-acarpawgld aclrfert-butyl
az @&&Miking %MMlo#MeMugmsed by one or more CI.

al +0r ethyl), nore preferably
pi IgékEl d?enyel E’Est i'tuted by

Description 4
20  1j443-Piperidin-1-yl-propoxy)-benzyl]-{1,4]diazepane (D4)

[}

O

4-[4-(3-Piperidin-1-yl-propoxy)-benzylH1,4ldiazepane-1-carboxylic acid teri-butyl ester
(D3) (2.27g, 5.27mmol) was dissolved in dichloromethane {10ml), treated with
trifluoroacetic acid {5ml) and stirred at room temperature under argon for 2 hours. The
25 solvent was removed In vacuo and the residue dissolved in methanol and passed down
an SCX column (10g) eluting with methanol followed by 0.88 ammonia/methanol (1:9).
The basic fractions were combined and concentrated in vacuo to afford the title
compound (1.57g).
MS(ES+) m/e 332 [M+H]".
30
Description 5
4-(4-Formyl-phenoxy)-piperidine-1-carboxylic acid ferf-butyl ester (D5)
4-Hydroxyhenzaldshyde (2.0g, 16.4mmol) was dissolved in tatrahydrofuran (20ml) and
treated with 4-hydroxy-piperidine-1-carboxylic acid terf-butyl ester (4.1g, 20.5mmol) and
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30 one or two nethyl or ethyl groups. The invention
further provides a nethod of treatnment or prophyl axis
of the above disorders, in mammls including humans,
whi ch conprises admnistering to the sufferer a

t herapeutically effective amobunt of a conpound of
formula (I) or a pharmaceutically 35 acceptable salt
thereof. In another aspect, the invention provides the
use of a conpound of formula (1) or a

phagiprehfiphdsstive (3.4@ 20SRHRN] Bre Fridttdre ivietoeell ini am iddtath, treated with
MaNgERA tawdﬁalgéxyﬁter@ Qhﬂ: Qﬁ@:ﬂholﬁ Sﬂd SR ditdstir bitBorh kRAPerIRIAS for
of 5&1&,@ § W hcbs R Awdshed RRT @Bm
th ehy%ro&; Bﬂ sg& H%b: ateagoﬁjti é‘hglthesfl'R%gpdgrﬁé Igﬁer Whs

e
a
onfied |“Pﬁ536ﬁ’§8'?faHmk§lé'p 2 Jlsre P G sl e vacuo. The tte
pr oeEPEHRdS1.85g) \VH%%bfa"PQﬁ'é’YﬁP]%%Fhmfﬂ ‘?ﬂé?ﬂh)’ gHtRa I ok
pr oddetitedhexanglitithaceuti cal conposition for use in the
t r bt MR {CDNI3) HI988 41 e 7B5-F B2 @2H, d), WOR-6199 (abtyg), #$64.58 G, m),
conppLes @H, mf, 0.48813a (AH] Jn), @042t 92 2H, M CEsa-1 TRHYm), 1.47 (9H, s).

leaccept abI e salt thereof and a pharnaceutically

dngarrier. 10 The present invention further

fazfgd@z oYL ABGE MG ATBARL L G s
accg abI e salt thereof and a ghar maceut i cal |

ac CHB s famPeud(PE)was-pragarsl T A4 Brm-RICNEYA Berdneqrarvontc

1% c casidderiytyl ester{@S)iang e'nf-ruaévﬁ yeing they @Qshqsléieﬁrgléeﬂ in Pegagiption 1

conBi ) MS[ES) wet3T6 B4t t her apeutic agents, for exanple
anti-inflammatory agents (such as corticosteroids
(e Dbsciiptibhizcasone propi onat e becl onet hasone

i ?ﬂ;ﬂ Hffm f\{"%’s:;z"iﬂfgiﬁﬁ?ﬁﬁ“""'
ik &ﬁr“' gafeg F? kil 1*1?‘ uﬁ'%ﬁos -
ché’l‘PSR‘i‘?Pe "%

CX@Recriped ip ﬁ@‘ﬁ‘ﬁﬁ(ﬁ?‘i) $(E ﬂ’?’ﬁl“ﬁ%@""’ﬁ'ﬁd eI ast ase

inhibitors, beta-2 integrin antagonists and adenosine

ZSZaMgmiptth)) or beta adrenergic agents (such as

S al4qB4RaRiy-phdly)pippiine-1-¢diORcicd forftuifd bseO{DEpr
te rdm&tadu{ymca%ﬂaté @ﬂohsg t: h%ﬁ@és)addévpoﬁwmb ROALpip&EEh-§.51-

( e g[o,p eﬁ?ﬁq dlcﬁ oromeg'lhanf %%{éﬁ%&nﬁiﬂi‘gé% m| gt ﬁ:trilged aﬁtﬁ{n!:::ne o4

30 temperature for 18 hours

35

40

The reaction was washed with water (2x100 mi), dried (sodium sulphate) and the solvent
removed by evaporation in vacuo. The residue was purified by column chrematography
on silica eluting with 4-1 hexane-ethyl acetate to afford the title compound as an off-
white solid (4.71 g)

MS (ES+) m/e 279 [M+H]*.

Description 9

4-[4<{3-Chloro-propoxy)-phenyl]-plperazine-1-carboxylic acld teri-butyl ester (D9)
A mixture of 4-(4-hydroxy-phenyl)-piperazine-1-carboxylic acid tert-butyl ester (D8) (4.0
g; 14.4 mM), 1-bromo-3-chloro propane (1.70 ml; 1.2 eq) and potassium carbonate (4.0
g; 2 eq} in butan-2-one (100 ml) was heated at reflux for 18 hours. The mixture was
allowed to cool to room temperature, filtered and evaporated. The residue was purified
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1-14), or cholinesterase inhibitors, or cholinergic
antagoni sts, or antlinfective agents (eg. 25
antibiotics, antivirals). A pharmaceutical conposition
of the invention, which may be prepared by adm xture,
suitably at anbient tenperature and atnospheric

pressure, is usually adapted for oral, topical,
parenteral or rectal adm nistration and, as such, may
be in the formof tablets, 30 capsules, oral liquid

pr akd f% B&% 1 siliéy é\ﬁ.ﬂ %4-%%85@-6&»1 Iacetate to afford the

rec nst | ers e or |n usi bl e

Kl °“8$ass% ?Fb"ﬁ‘?uﬁf" 03| tories. Oally

adn”/'ﬁi(Fsﬁ a¥q 395 Md’ﬂposml ons are generally preferred.

Tabl ets and capsules for oral adm nistration may be in

uni Pesddptionf® m and may contain 35 conventi onal

ex od-pHeRRridauai-papoky) phemd)-Fgeads-1-tarboatic acid tert-butyl ester

talqpes)ti ng lubricants, disintegrants and acceptable

wet4 m&alr@aam»&ch‘alﬁwpr&;ﬁm %hanmmeﬂagn&naé@&ymeﬁrmmyn BSler

metaf gg :’icﬁher{%ﬁfﬁﬁ 2%!??561?5%@!1‘1%5&61‘1&@ 338lg) £4 eq)
ndlpbtg uan{hg

5’29 inl Botan- -onh[g‘lob'ﬂﬁ) grh[a%té’ at Efors

. She MR Y ?R‘B’P%é‘? f*%&"b‘P’"Fr%K’F”Be PRIPALPRTHEL
a v '?ﬂ%'&&%’ﬂpq‘ﬁﬂasar@&ﬁ?g‘?vﬁﬂﬂ i th water or ot her
suiNSFHSe) msrfog NHbef or e use. Such 1iquid preparations
may contain conventional additives such as suspendi ng
1sagaeseriptiouisi fyi ng agents, -17 non-aqueous vehicles

( V\hl-[aha mrwuﬂqlwﬁ&psﬂiﬂah&wtdiﬁe\mzwmmr vatives, and,

ASRHIGEGH4-{4- b 19D Sropdxy PReY 1&&.%295.1%5 c'men-

For ree g?g E]glmn% [nq;lﬂugl%acefu!:h' n t|
i{ﬁgfﬁq@& s Tﬁ%e&g@eﬁﬁ@uwf P'efﬁs? 8’6?" e Hhge
st &F %EMP@I"@"“?H%“PC’E pripuriss serptaline ot O/R @
veMTES+hinig 38dMHt r at i on used, can be either
suspended or dissolved in the vehicle. In preparing
solpsseription 12he conpound can be di ssol ved for
| Nj4q8-HyMoxppHenyl) pipRFazfile@tddrbdi§ic &xfd RFtdulyl bston@12)Nt 0 a
zssu'ﬁ-e%ﬁk@ fﬁéh%tpiﬁafazﬁmaﬁ&.oﬁ&ﬂerﬁ SRbind) Bull. QGNATE13LRONS Liding
A il 0% ?&ghetl Cc, preservatives
@#g C@?ggj%ﬁb ents aﬁe di ssolved in the vehicle.
b|I|ty, the conposition can be
frozen after filling into the vial and the water
r ePBv&tptionddr vacuum Parenteral suspensions are
30pr éi3xf3aChlone-propmxylepritenyl]-pipetasine-d warbonylicmeid fert-putybesten{B13)
t h erepanep o d-(3-hwirspphangilpipeiarind-hearvedlicakid terkuty aslerdD12)

beuﬂ@g e 6504 viGthod dRBélibed iADekdripidniogqDo annot  be
MeTREhThEedsam+fyjH tration, The conpound can be

sterlllsed by exposure to ethylene

35 Description 14 _ _ ,
4-[3-{3-Piperidin-1-yl-propoxy)-phenyll-piperazine-1-carboxylic acld fert-butyl ester
(D14)

Prepared from 4-{3<(3-chloro-propoxy)-phenyl}-piperazine-1-carboxylic acid fert-butyl
ester (D13) using the same method described in Description 10 (D10).

40  MS (ES+) mle 404 [M+H]*.

Description 15
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15 oxi de before suspension in a sterile vehicle.
Advant ageously, a surfactant or wetting agent is
i ncluded in the conposition to facilitate uniform
di stribution of the conmpound. The conposition nay
contain fromO0.1 %to 99% by weight, preferably from
10 to 60% by weight, of the active material,
dependi ng on the nmethod of adm nistration. The dose of
20 the conmpound used In the treatnment of the
af of-EvSrRiparitbdl-gmropckgrhenyil-plpuagive {D15f he usual way
}Mht hrebeggdﬁtﬁﬁﬂ%—l@ ﬁduﬂi-yltﬂ?dboﬂ))-ﬁﬁé ﬂ‘—blﬁerailm %ﬁc&hk a8l tert-
€b 6 (Bh4
e ( )L@fﬂ th@ metﬁMe oses maynghono XSM?O 1000

a Jfy table unit
0y, rrg%e)gg%%aﬁwy% 0 to 200 ng, and such unit doses

rmyDbe adm nistered nore than once a day, for exanple
PYIL® o day. Such therapy may extend for a
nurﬂi@W"U‘\" '"'23‘1’ olg{P¥bnt hs. The fol | ow ng

Descri ptions and Exanples iljlustrate the preparation
of conpounds of the inven 30 Description I
4-[14-(3-Piperidin-1-yl-pro benzyq- pi perazi ne-1-ca

rboxylic acid tent -butyl estek (Dl) To a solution of
4- (xesémﬁopecmmrﬂnd.winhaé DY Irb eiraRyarR I &5 (MPWAS /trbatdd 4ith
10A2)solidm K@ride #.LABFERHD) stirBd orChS U HTRoRRMpb r% FEl Th sultmg

gd%ﬂneﬁsn&l\ W ea@dt % sbifi %Yddgﬁ;trg% 4i ugan (35

reac: n S d?:!g(g %'itgﬁ%’ ‘iré;-d&' ISUF"ég T'E'?w'é’ﬁ"ﬁ""

tré} ‘aﬁ%‘fﬁfﬁfrﬂr’%\eaé'ﬂﬂs hs8regR gighiprametang and water. The

9. @iq?ﬁ’ﬁw}'a%?nwas g'iqdrqverd(Mg§Pa>1e@d memegmd fnovaayo fo afford the title
15 e PPN f7e2 0)TAEC Silieeciricishexapesethyi acetate [Tui)eBf .65

saturated sodium bicarbonate solution and extracted

w Desetiptibh a7 onet hane. The di chl or onet hane was t hen

Ve 3B 8mE-A thistjii1dLihdoldb LA big i@EdéWﬁhﬁ” ne, dried over

anhydrous sodiumsul fate 40 qnd evaporated in vacuo

to yield a residue which @s purified usi ng silica gel

chromat ography el uting w m i xture of 0.880

amoni a: met hanol : di chl or orefhghe (0.5:4.5:95) to

afford the title conpound (1.586g, 50%9; M5 (ESt+), nle
20418 spitia] of 4-brom® 1-DethgiiHdhdon(D26) (7.0 g) in tetrahydrofuran (50 mi) was

1- frehtefdIwiRi sosiitio mﬂﬂuyﬂoa&r@mwbde e ml ? Irr BAdPQEBAaA 20 mi) at

£ 1 090y Ihe Edabivni iRl Wk alSwed 16 aH'Fn 'tcPFboﬁ’l mperature over 6 h, whilst

4- &tiﬂﬂn@STﬂé Pe‘éﬁﬁ | RcthireY ed WY ;vé?) & éuspen?lecf in
B TR R
er reflux fo e reaction mixture was washed with diethyl ether and the .

aqueous phase acidified with SN hydrochloric acid solution. The precipitate was filtered,
washed with water and concentrated in vacuo to afford the iitle compound (4.88 g).
TLC, Silica (cyclohexane-ethyl acetate-acstic acid [3:1 :0.1]), Rf = 0,35,

30 Descriptions 18-23

Descr.'iptfons 18-23 were prepared using analogous methods to Example 76b by
substituting 2-methylpiperidine with the appropriate amine.

r Description | Structure LRT(mln) | Mass lon (M+H)* |

-22 -



(20m) was added a 1 M solution of hydrogen chloride
In diethyl ether (20m) and the reaction stirred for
5 hours at roomtenperature. The sol vent was then
evaporated to vacua and the resulting residue
triturated with diethyl ether to afford the title
conpound (1.5g, 93%; Ms (ES+), me 318 [MtH'. 10
Description 3

4-14-(3-Piperidin-1-yl-propoxy)-benzyl]-]1,4]di azepane

- 1-@arboxylic acid+Cert-butyl epies (D3)33k5 The titlep

coppound (D3) was [prepAr rom

[ 1} 4] di azepane- 1- ¢ar boxyl i dd fent butlyl ester

usf 49 the nethod 9f, scrlptlon Lo 651) . MpyESt) nfe

432 [MtH'. DescHi

1-[ 4- (3-Piperl dinql: ﬁ;ﬁmy) penzyl ]-{ 1, 4] di azepang
() il

4-[4-(3-Piperidin I.WI-propoxy) benzyl]-[1,4]diazepane
1 H 1 r LD D7

= A UUL)’I L.LIU,
5.1 2Pmmol ) was dis$ In dichl oﬂ) thar?é‘h(lorH),
trleated with trifluo re~acjd (5ml)| and stirred
atj room tenper atufe under*argon for 2 hoLrs The 25

sgtyent—was Tenoved T va 23 and E% resfnyue drssotve
I n t hanol and passed down| an [SCX col unm ( 109)
elluting with nmet hano wed by 0. 88
armmoni a/ et hanol : The bas) ¢ fractfions were
cdnmbi ned and concefptrated i vacua to affford the titlp
cgnpound (1.57g). 332 [ M+H] + | 30
Dgscription 5
4-[gF-Fornyt=phenoxy)- erTorm-1 DOXYI'Jz5_act d
te%-butyl ester Hydr oxybe%rzal dgldage (2.0g,
1. 4nmol ) was di s§ hydr of urfan (20mL) and
tfeated with 4-hy d| ne 1-carboxylic acid

tgnt-butyl ester and -|119
triphenylphosphin JH 20 5 Thg m xture was
cooled in an ice treated th di gt hyl

azggll carboxylate [3. 20.5 I1)61and digigned to stiy

at roomten‘perature or

Descriptions 24-32
Descriptions 24-32 were prepared by analogous methods to those indicated in the below
table:

Description | Name Prepared RT
' analogously | (min)
o _ to
24 1,1-Dimethylethyl 4-(2-naphthalenyl)- | E229a from | 3.74
1-piperazinacarboxylate | Known
starting
materials
25 1,1-Dimethylethyl 4-(4-quinclinyf)-1- E229afrom |2.18&
plperazinecarboxylate and 1,1- known 3.02
dimethylethy! 4-(3-quinolinyt)-1- starting
iperazinecarboxylate (1:1) materials

~-23 -



36 hours. The reaction mxture was diluted with ethyl
acetate, washed with sodi um hydroxide solution (2M,
sodi um bi carbonate solution and brine. The organic

| ayer was 5 dried under nagnesi um sul phate, filtered
and the solvent renoved in vacuo. The title conpound
(1.85g) was obtained by colum chromat ography el uting
with ethyl acetate/hexane (1:4). 1H NWMR (CDCI 3) 3

9 88 (1H, s) 7. 85 7.82 (2H d) 7 02-6.99 (21-1, d),

/I L O _/
JJ . JJI

. T 45 3 (2H
rr) 26 04-1. 9&‘%"5‘(‘%”"?!?"“’&"’%@”’? 77 (21 éﬁzgg 23’9 (9H,
s) 10 Desfription 6 k""""“
4- [ 4- Pi per agi n- 1- yl net hyl - phenoxy) - p#'@épg di ng- | - car box
yl|c acid tart-butyl ester (D6) Themgletidle cdnpoun
( DBY7 was pr ng&;ﬁbrézlrglﬁqumolme and 3-(1- | E229bfrom | 1.18
4-D-f of f nyt Mw ,ngﬁdgqﬁ dine-1 -gpgpoxyliq 15 agid

t efLs DUTY! 1|p| perazi ne LB Thggget hod
i 55% meg 376

de:crl bed i cr eno[ (D). M

[ Mt Bes W

4- ‘?@I 441-P {1-Neebhae1Y - pl per az| PP IPRet{HAY - pHen
OXM}- E‘)I per| Inmyﬂwméysl Pr‘ ac E!Zﬁagf- Y ﬁgl ] ng er
(D730 The ti t4-i4-Bednpolnyt)-1¢ D7) was pr gp2@Sefiomr qrh.78
4-(4- pi per azjigerakinylinatiyiipHengihenoxy) - | E229b
pi pgri di ne-1¢_ goubmslidyd-1aci d t ent - blgydac gemer| 1(@96) gnd

Exbip! o 24 (08 o,{“&gﬁ%éﬁ'?ﬁ*"gﬁ‘wﬁg o |

Dejscri pti on

4- Y- 4—Hyer-oxyPasrpzindimetyfiphepol (104 o by bowvtielaet-
t ord% but y| e%%ﬂ#{ap&@!ean It ent - but gﬁPi’ r?é'ﬁe
( » to

4- pi perazin- 1 yI phenol (Chem Pharm Bull.
49 (Odakriptivhd 38-4901)) (7.5 g; 42.1 mM and trlethyl am ne
(6 Iﬁescﬁﬁﬂmns]ﬁSAZ Q8o prdpafba®p bR rh&ﬁkﬁisﬁ&tﬁ@seﬂi‘!&lcateﬁmﬁhe below

%lng m xture was stirre room 30 tenperature
5for i hours The reactl on vvas vvashed vvlth wat er (2x100

ul'm CuU OUdI UIII S Ul IIO.LC O.IIGI l.II DUI \'4 III. | UllUVCd
by}%&%PHt iName; vacug. Thie resi duPRE¥eHur ilfTed by
cdl umm chr dmat ography on silica el LanalRgouply ) (min}
hgxane-et hyl acetate to afford the f%tle conpound as
anfasf f - whi|teevaipl-4qg4-44-71 Q) E237afrom |220
[(phenylmethyl)oxyjphenyllethyl)-1- known
piperazinyl]quinoline starting
materials
34 2-Methyl-4-§4-{2-{3- E237afrom | 2.11
[(phenyimethyl)oxylphenyliethyl)}-1~ known
plperazinyllquincline starting
materials
35 1-{(1-Naphthalenyl)-4-(2-{4- E237afrom |2.91
[(phenyimethyloxy]phenyl}ethyl} known
piperazine starting
materials
36 1-(1-Naphthalenyl)-4-(2-{3- E237a from |2.82
[(phenylmethyl)oxylphenylethyl) known
piperazine starting
materials




35 M5 (ESt+) me 279 [MtH] +. Description 9

4-[ 4- (3- Chl oro- propoxy) - phenyl ] - pl perazi ne- 1- car boxyl i

c acid tart-butyl ester (D9) A mxture of

4- (4- hydr oxy- phenyl ) - pi perazi ne-I-carboxylic acid tent

butyl ester (D8) (4.0 40 g; 14.4 nmMV,

1- brono-3-chloro propane (1.70 mM; 1.2 eq) and

pot assi um carbonate (4.0 g; 2 eq) In butan-2-one (100

m ) was heated at reflux for 18 hours. The m xture was

alllspwed to q%bnﬂm(zqaomtenperature,szﬁrdftoaf epe.sead

eyapor at ed. ﬁbﬂylh@lﬁiﬂ{a jeftyl§ | T1 €Gnown20 by| col um
[ ca

chr omat ogra ut| ng W|tR.fa1l hexane -
et hyl aceté?’ 'P% afford the t|tIe co%;élgnd as a

n/c\ AL &Y mll =
C ¢HourtessH vi5—¢

[VBR)+ 5 &%&ﬁ?—%ﬂl&lﬂ@olmy 2 E237bfrom | 1.69
4] 4- (3- Pi peiperatinyllathyiphanobpoxy) - pha®PBl . pi pef azine-4-c
af bBoxyl i ¢ aci{ai4aMethputguinocligtidr  ( DEY7bMrom xp4i8% of
44[ 4- ( 3- chl| eperapriyiigovnpdenpheny| ] - pi p@3azi ne- 1} car boxyl i
clagid Pertly g:tl H-Nﬁﬁ-kt?aienyl -139) (4. @ ssmlfomd 8

n-2-ong

r\r\r\l to- + A

Si periqug;e b 1 WbthyRhe ,mplogglszl %car bonate (3. 7ﬁ
biJf1 UC '%ij?’{ﬂ&:?hgat ed at rEéwf.;;i UXF of %fdayp.

\Jvlll L Lo[l | (J.L ul C

i f"@ered a d{%@dﬁe'whlved to give t t HE28TDrfrom co?r%und as
a piperazinyl)ethylldhefioly) VS (ES+P3f e 4041 [ MrH] +
15 Description 11

1- bdsdriptibth #er i di n- 1-yi - propoxy) - phenyl ] - pi per azi ne
( D3.Blorfio-dkHyi-bdiRoie beid {043) _ _
4-[4-(3-pipéridin-1-yl-prop ) - phenyl ] - pi perazi ne-1-c
arboxylic acid tent butyl ter (1310) (1.0 g; 2.48

mV) in trifluoroacetic aci m) was stirred at room
tenperature for 60 mnutes. YThé& resulting m xture was
purified on an SCX i on exch&ge 20 cartridge to afford

5 t hio & mixtuze ofsameotiNGs (66 mab).alclalAIQHE0LM)and WleHE0 gb). dcpthyl

( Obef@oigicid (V5 g) vets-a)idend, stinB@vidoldusly, beDmdmatingtwiith brotrine (5.67
4- faBy. IeyrANXS6IUBESTAGNOPi1P.OV gFih Mated (50 ailpwas/ddded dropwise and the
t efitubdAlas stuﬁéd ordubi- Bt 2 RO THY SHedsie’ wak @Blected by filtration, washed
beﬁ’uB SRR ctel G Fot, 2074188 1 BE Lottt GAPihen

ARD
10 13& LL‘ ﬁ]ng hot solution was filtered through kieselguhr and the solution

15

20

was acidified to pH1 using conc, HCI. The resulting white precipitate was collected by
fitiration and dried in the vacuum oven overnight at 60 °C {o afford the titfe compound
{19.46 g).

NMR (CDCls) 5 1.26 (3H, 1), 2.83 (2H, q), 7.34 (1H, d), 7.97 (1H, dd), 8.27 (1H, dd)

Description 44
Methyl 3-bromo-4-ethyl-benzoate (D44)

Br
Et

3-Bromo-4-ethyl-benzoic acid (D43) (19.40 g) was dissolved in MeOH (200 mL) and then
treated with conc. H;SO, (1 mL). The mixtiire was heated at reflux overnight, and then
concentrated under reduced pressure. The residue was partitioned between EtOAc and
saturated aqueous NaHCO; solution, extracting again with EtOAc. The combined

-25-



t he same nmethod described in Description 8 (138). M
(ES+) We 279 [M+H + Description 13 30

4-[ 3- (3- Chl or o- propoxy) - phenyl ] - pi per azi ne-1| - car boxyl i
c acid tert-butyl ester (D13) Prepared from

4- ( 3- hydr oxy- phenyl ) - pi per azi ne- 1-car boxylic acid
tert-butyl ester (D12) using the sane nethod
described in Description 9 (139). Ms (ESt+) me 355
[N%Fﬂ+ 35 Description 14

iabts ware R whshe itk lori S@ e dotvBrit WA avdpbrated it
% 5 oaﬁfo%edtﬁ}e%rﬁpo H& B%Tt‘?erM E’Efala) 5% epadied, £79q8h, o),

g (3} 8 512%96&9))7%%%14_\/‘?‘? 8p19|15é'? ad%l ne- 1- car boxylic
aC|d Pert-butyl ester (1313) using the sane nethod
5 deBesaripign ¢ Description 10 (D10). 40 MS (ES+) mle 404
[ MMiekhy| 3-cyamodratint-benzodts (D45)
1-[ 3- (3- Pi peri di n- 1-yl - pr op§&H
(D15) Prepared from
4-[3-(3-piperidin-1-yl-pragpoxy)-phenyl]-pi perazl ne-1-c
arboxylic acid tert- butyl ®steéfN (Dl4) using the sane
met hod described in Descripg&ion 11 (D11). M5 (ES+) me
SOme{hMﬁbﬂrde-Eth@aemhtpmm (5143 in NMP (180 mL) was treated with copper
dm’ﬁa 68} Yihe Mbtturd@ed Rer hehted afrefied fts ) Ondak argon. After
10 4 éﬂ‘\g%a@ho‘l@nﬁurg)maé BiuteRtuith RUEF, deH fildied thudH )

Walgieéef ﬁrt\?l ag« gl a89 In drl'héjﬁgérﬂcl fhr Sas PAled with
dsd,over

it e i

- phenyl ] - pi perazi ne

su‘§?§8n ’l?r?" gg_
( 2angi4 wef'dveansmfﬁﬂ Paspmriagrarhysn i elyfig exane
al (18\scpivedhentitie sormreuRdd B 2 i HIMRAEBE &\ (3H, th2.844H, g} 3.94
15 st {3Hr $)nY43 (MHed)r A H.old), B@8XtHidek was poured onto wat er
and partitioned between dichl oronet hane and water. The
or gaytvigtihpse was dried over (MgSO4) and concentrat ed

| Na ¥aediu-b@yRiehRidadid\@4¥f 15 conpound (7.2 g).. TLC
Silica (cycrohexane ethyl agmtate [1:1]), Rf = 0.55.

Description 17

CN
Et
20  Methyl 3-cyano-4-ethyl-benzoate (D45) (1.92 g) was dissolved in MeOH (50 mL) before
adding 1M NaOH solution (15,24 mL) and stirring the resulting mixture overnight at room
temperature, under argon. The reaction mixture was diluted with water, and extracted
with EtOAc. The aqueous layer was acidified to pH1 using 2M HCI before extracting
with EtOAc, The combined extracts were washed with brine, dried over MgS0, and the
25 solvent evaporated to dryness in vacuo to afford the title compound (1.63 g). H NMR
(CDCls) 5 1.35 (3H, 1), 2.97 (2H, o), 7.49 (1H, d), 8.24 (1H, dd), 8.36 (1H, d).

Analysis of the Examples was performed as follows:

LCMS was conducted on a Supelcosil LCABZ+PLUS column (3.3 cm X 4.6 mm ID)
30  eluting with 0.1% formic acid and 0.01M ammonium acetate in water (solvent A) and

0.05% formic acid and 5% water in acetonitrile (solvent B), using the following elution

gradient 0.0-7min 0%B, 0.7-4.2 min 100%B, 4.2-5.3 min 0%B, 5.3-5.5min 0%B at a flow

rate of 3 mL/min. The mass spectra were recorded on a Fisons VG Platform

spectrometer using electrospray positive and negative mode (ES+ve and ES-ve).

-26-



4-Bronmo-|1 -nmethyl-1 Hindol e-3-carboxylic acid (D 7)
O r OH 20 A solution of 4-brono-I-nethyl-1Hindole
(D16) (7.0 g) in tetrahydrofuran (50 m) was treated
with a solution of trifluoroacetic anhydride (5.65 m)
in tetrahydrofuran (20 m) at OC. The reaction

m xture was allowed to warmto roomtenperature over 6
h, whilst stirring. The reaction m xture was
concentrated in vacuo and then re-suspended in

et har%%rﬁtﬂré%a@aml@ Ol L. tg j:gf%ntar £ttt

nder
ref‘l"’ml’”?' Offé’b eplﬂmé’a@[' h’ Pe st Ivvasgpo
di eayigrmmBleh diatelp 896 diese aggy, @&%s P XY *E’@o
hy d-&¢m Bt ABZhieqlmns eluiingi 01%@%@&%%@&‘@0‘\%‘% 0.1
§i | foemieakid inaeatdridle Eolvent B using amebpeapriete Alkosgeatienh 2 Allqugate
t 0 @2 et/ohiri ane dbiéctiog agRO04320 (i aB8org JemperBlu@®. Blast spectra were
( cyrebaarR Micrbs ZMB0Riss spechtmétrushg ieldctfodpriy Posiyg andRf
= nééhve%%d@%‘&%bt@ bdan8'S TASsoRWarDRs6d Waal MaREyrikS: SAdth\apesLynx
preé)r@,;?gc{ angl ogous net hods to Exanple 76b by
l(g |n82rrethylp|per|d|ne with the appropriate
m pne. Description Structure RT(m n) I\/ass lon (MHH) +

_2Eeme B, 332 19 NH 0.65 304 2 346 21 N

1. 455Pheryl-1-§bl413-giperidin-1-yipre Vopgi 4 s mieagone (E1)
Descriptions 24-32 Descripti -32 were prepared by
anal ogous nethods to those [ ed in the bel ow
table: 5

O

) N-Cyclohexylcarbodiimide, N-methyl polystyrene HL (200-400 mesh) 1.8mMol/g (650mg,
15 1.172mmol) was suspended in a {1:1) mixture of dichloromethane and
dimethylformamide and treated sequentially with benzoic acid (72mg, 0. 58mmol), 1-
hydroxybenzotriazole hydrate (80mg, 0.58mmol) and sfirred for 10 minutes at room..
temperature. A solution of 1-[4-(3-piperidin-1-yl-propoxy)-benzyl}-piperazine
trihydrochloride (D2) (125mg, 0.29mmol) in dichloromethane (1ml) and triethylamine
20  {0.13ml, 0.87mmol) was then added to the reaction and stirred at room temperature for
16 hours. After filtration, the filtrate was applied to a Mega Bond elute SCX ion exchange
column washing sequentially with water and methanol, followed by 0.880
ammonia/methanol (1:10) fo elute the crude reaction mixture. Purification by silica gel
chromatography eluting with a mixture of 0.880 ammonia:methanol.dichloromethane
25  (0.5:4.5:95) to afford the title product (95mg, 77%); MS (ES+), m/e 422 [M+H]".

Examples 2-11
Examples 2-11 (E2-E11) were prepared from Description 2 (D2) using an analogous
method to that described in Example 1 (E1) by substituting benzoic acid for the

30 appropriate acid indicated in the table.

Example Acid Mass
_ Spectrum
1-Benzo[1,3]dioxol-5-yi-1-{4-[4-(3- piperonylic acid MS (ES+) m/e
piperidin-1-yl-propoxy)-benzyl]-piperazin-1- 466 [M+H}*
yl}methanone (E2)
1-Naphthalen-2-yl-1-{4{4-(3-piperidin-1-yl- | 2-naphthoic acid MS (ES+) m/e
propoxy)-benzyl]-piperazin-1-yi}- 472 [M+H]*

~27 -
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10

Descri pti on Nanme Prepared RT anal ogously (mn)
1, 1- Dl net hyl et hyl

4( 2- napht hal

1- pi perazi necar boxyl ate known

1, 1- DIl et hyl et hyl
& pl perazi necar boxyl ate and 1, 1- known 3. 02
4- (3-qui nolinyl) -
pi per azi necar boxylate (1:1) materials

di net hyl et hyl

4- (4-qui nol i

enyl ) - E229a

starting nmaterials
E229a from 2. 18

nyl)-1-

1- starting

-23

to 24
from3.74
25

26

1- (2- Napht hal enyl ) pi perazi ne E229b from 2. 00 known

gt ?r,ﬁétﬁgaonéﬁ1 grial's 2/ 4-(1-Pilperazi nyl )Iqui nol(iéni) aE)g
I 4(|pera I)qU|n0|lS(Sm, 9
S?pé)fpggtflrh(?@ ﬁhﬁ?‘gglgﬂ)%ra%? E%E%lom@enzoc - $401/493 [MHH*
3-{ @%¥rom 2 41
pi der qmcgmmyi pheriy@idd-4E26 3 -methyl, 4-bromo | MS (ES+) m/e
4- {{ [pipe(i@n-Qyi-maoiyypéizykpipdEaant- |hemmickeds  pil FHTEL7iMyHT*
net| yiHmejHahe@RaES)E229b 31 4-{[ 4-[(4- Quinol inyl)-1- E229c
f r QAL 3MédhoxRpHeRY Mgt IBMJ } @h‘ﬁé’tﬁﬂ Bétois | ME-(ESA mve
(3|t Bohigy %ﬁqﬁ%aﬁﬁn QY1 1 PReno! | hdg faeiip2
4_—{ z‘ﬁoﬁ ny E22Cc rom 2. 46
PIRg! ?,3-'0'1:%'] oro-p n}f)—f—fﬂfﬂ SRS Pp— MS (ES+) mle
piperidin-1-yl-propoxy)-benzyi}-piperazin-1- | benzoic acid 401/493/495
yl}-methanone (E7} . {M+H]*
4-(1-{4-[4-(3-Piperidin-1-yl-propoxy)- 4-cyano benzoic MS (ES+) m/e
benzyl]-piperazin-1-yl}-methanoyl)- acid A47 [M+H]*
benzonitrile (E8)
1-(4-Fluoro-phenyl)-1-{4-[4-(3-piperidin-1- | 4-fluoro benzoic MS (ES+) m/e
yl-propoxy)-benzyl]-piperazin-1-yl}- acid 440 [M+H]*
methanone (E9)
1-(4-Bromo-phenyl)-1-{4-]4-{3-piperidin-i~- | 4-bromo benzoic | MS (ES+) m/e
yl-propoxy)-benzyll-piperazin-1-yi}- acid 500/502 [M+H]*
methanone (E10}
1-Benzofuran-2-yl-1-{4-[4-(3-piperidin-1-yl- | 2-benzofuran MS (ES+) m/e
propoxy}-benzyi]-piperazin-1-yl}- carboxylic acld 462 [M+H)*
methanone (E11)
Example 12

1-Benzo[1,3]dioxol-5-yl-1{4-[4-(3-plperidin-1-yl-propoxy)-benzyi]-[1,4]diazepan-1-
yl}-methanone (E12)

1-[4-(3-Piperidin-1-yl-prapoxy)-benzyi}-[1,4]diazepans (D4} (100mg, 0.30mmol) was
dissolved in dichloromethane (5m!) and treated sequentially with benzo[1,3]dioxole-5-
carboxylic acid (125mg, 0.75mmol), 1,3-dicyclohexylcarbodiimide (155mg, 0.75mmol)
and 1-hydroxybenzotriazole hydrate (101mg, 0.75mmecl). The mixture was allowed to stir
at room temperature under argon for 12 hours, diluted with methanol and passed down
an SCX ion exchange column (2g) eluting with methanol followed by 0.880

.28 -



Descriptions 33-42 Descriptions 33-42 were prepared by
anal ogous nethods to those Indicated in the bel ow
tabl e: 5 Description Name Prepared RT anal ogously
(mn) to 33 2-Methyl-4-[4-(2-{4- E237a from 2. 20

[ (phenyl met hyl ) oxy] phenyl } et hyl ) - 1- known

pi perazi nyl ] quinoline starting materials 34

2-Methyl -4-[4-(2-(3- E237a from2.11

[ (phenyl met hyl ) oxy] phenyl }et hyl ) - 1- known
plpera2|nylé1U|noI|ne starting materials

1- (ammexys¥netbanel{y ) The fasic fractionsiesye cambingd Enfb@"wﬂ"afed In vacuo
[ ( phefford tie titie/toppryriditRymg). MS(ESH Mn/ead88EHlbi per azi ne
starting materials 36 1-(1-Naphthalenyl)-4-(2-{3-

E2 ¥ ampleens4582 [ (phenyl met hyl ) oxy] phenyl } et hyl )

3( IQ&. PR{AE, 8184 %Fetdrébgreﬁ%rﬂ rUe@érﬁtio'ﬁﬁ (D4) using an analogous
[ ((E):Q #: C?els %e j 5 stltuﬂng benzog %dzl?xﬁlee-s-
st ch%O%@ gpggte lndi in eQaVWe
4- f '""' AR -H-HFHE23 b Fem-4+—69
pi jfxamplen] et hy| 1n Garhoxyltpaciea Mass Spectrum
3- (1Z=t{e4yl-(1£{4-[‘b(6hyl - Bongeic anid | ny| } 1F MEIEESTmAerden 4. $6
piperidin-1-yl- [M+H]*
propoxy)-benzyl]- '
[1,4]diazepan-1-yl}-
methanone (E13)
1-Naphthalen-2-yl-1- | Naphthalene-2- MS(ES+) m/e 486
{4-[4-(3-piperidin-1-yl- | carboxylic acid [M+H]
propoxy)-benzyl}-
[1,4]diazepan-1-yl}-
methanone (E14)
1-(3,5-Dichloro- 3,5-Dichloro-benzoic | MS(ES+) m/e 505
phenyl}-1-{4-[4-(3- acid [M+H}*
piperidin-1-yl-
propoxy)-benzyl]-
[1.4)diazepan-1-yi}-
methanone (E15)

10 Examples 16-23
Examples 16-23 (E16-E23) were prepared from Description 4 (D4) using an analogous
method fo that described in Example 12 (E12) by substituting benzo[1,3]dioxole-5-
carboxylic acid for the appropriate acid indicated in the table folowed by further
purification by column chromatography on silica gel eluting with a mixture of .880
15 ammonia/methanol/dichloromethane (0.5:4.5:95).

Example Carboxylic acid Mass Spectrum
1-(4-Bromo-3-methyl- | 4-Bromo-3-methyl- MS(ES+) m/e 529
phenyi)-1-{4-{4-(3- benzoic acid | [MHH]T
piperidin-1-yl-

propoxy)-benzyl}-

-[1,4ldiazepan-1-yi}-
methanone (E16)
1-(2-Methoxy-phenyl)- | 2-Methoxy-benzoic MS(ES+) m/e 466
1-{4-14-{3-piperidin-1- | acid fM+H]
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1

erazin | ethyl

| phenol

D34 40

4-(2-[4-(1- Napht hal enyl )-1- E237b from 2. 28

pi perazi nAet hyl I phenol D35 41 3-(2-[4-(I
- Napht hal enyl )-1 - E237b from 2. 32 pi perazi nyAet hyl
phenol D36 42 4-[2-(4-Phenyl-1- E237b from 2. 02
pi per azi nyl ) et hyl | phanol D37 Description 43
3- Bronp- 4- et hyl -benzoic acid (D43) / Br Et 5 To a
m xture of conc. HNOG3 (66 nlL), gl aci al Ac()—| (300 nm)
ang—wat-er+—(-50—my—4—ethy—bengore—actd—(15—g) was
adoberorayibepafly i gorously, befdre treating w t/h
brdh#diezepan-&¥} ). Finally a s¢lution of AgNCO3 (16.97
g) LrethavertedE1)50 il -) was added_ dropwi se_and t he
M [} YL LAUBPipSAdin-I|ACCYah@ BErRsIS Ay f| MS(ES+ myel4ea
PTG Rlobdd fref@d- Gol | ected by fillpgayt on, washed wel |
Wi [t Shn10gf orle being extracted with hot, saturated
sol uti o arld then 10 treated with charcogl. The
£ ??tﬁl’ |filtered through kiesel guhr and t he
The
r dsldf-Fluprg-phenv)d- pﬁéﬂuogfrwtz@cws E’%F@ﬁﬁﬂy
f i li4-HeBperidinatividrli ed i n the vacyiMsHiven overni ght at
60 popbxy)-pdrkgdl-d the title conpoupd (19.46 Q). fVR
(Cm]a).zegan-?_ﬁ}.(SH, t), 2.83 (2H| q), 7.34 (1 H} d),
.9,7 r;gE 8. 27(1H dd) |15 Description|44
L
3 é%o%g hi Dgnéz“régmﬁ’&zo.@&zag Eﬂfﬁﬁ@}ﬁ?&ms s
d| RReridn- Ol (200 m -) and 20 treated with
cQREPOMY ml[). The mixture{was heated at jefl ux
o»é?‘l*]ﬁ“@iﬁ?an-‘aﬂh then concentrated under reduced
priesthanene (B2 regi due was partilioned between Kt CAc
arnd-BeAfurdie2-pd- ad Bemiefurdiad-CO3 s O MSIESHIM/essrer actli ng
ad Y-a-(MbibdHaRLAC | cdb8ykizhi ned { ApH)
propoxy)-benzyi]-
[1.4]diazepan-1-yl}-
methanone (E21)
1-(3,4-Dichloro- 3,4-Dichloro-benzoic | MS(ES+) m/e 505
phenyl)-1-{4-[4(3- acid [M+H]*
piperidin-1-yl-
propoxy)-benzyl]-
[1,4]diazepan-1-yi}-
methanone (E22)
1-Cyclopropyi-1-{4-[4- | Cyclopropane MS(ES+) m/e 400
(3-piperidin-1~yl- carboxylic acld [M+H]
propoxy)-benzyl]-
[1,4]dlazepan-1-yl}-
methanone (E23)
Example 24

1-Cyclopentyl-1-{4-[4-(3-plperidin-1-yl-propoxy)-benzyl]-[1,4]dlazepan-1-yT}-

methanone (E24)
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extracts were then washed with brine, dried (MgSOH4).
The sol vent was evapor at ed in vacuo to afford the
title conpound (15.8 g). "H NWMR (CDClI 3) 61.24 (3H t)
2.79 (2H, q), 3.91 (31-1, s), 7.29 (1 H, d), 9 (1
H, dd), 8.19 (1 H, d). 5 Description 45 Met hyl
3-cyano-4-et hyl -benzoate (D45) CO2Me CN Et Met hyl

3- brono- 4- et hyl - benzoate (D44) (5 g) in NWP (180 ni)
was treated with copper (1) cyanide (3.69 g). The

m xture was then heated at fI x for 5 h, under
argon. After 10 cooling td C the reaction m xture
was diluted with water, theér redthrough

ki esel guhr, washi ng vel | 'th wat er and Et OAc. The
organi c | ayer was washed ™t h ter, brine and dried
over MgSO4. The sol vent r at ed to dryness in

Vaoupr 3@mshdﬁrhﬁyupe§b Be 15 }Eahéﬁaﬁéi(dl)’(fo Qirmaoﬁﬂ{onnhy
(aﬂﬁgi

1
d%gsl,rb bttt iolids @I
T L T Hhe
memaara rsuadfr & a Ese n tﬂ@gépw';ﬁ‘fﬂw%m"
3- @ Aassed dawman SG¥elma (36 pluting ov!%
Ve témyrionivmesiiane Mg)eThe)haSIB é‘ﬁ@e@t\@ﬁ( @ﬂ@)ﬂe@ 10@@“@9“"‘\?\7&% i vacuo
di ds effordtie tite dvinfibdng FEBmy). MS(BSH) oved2sfdtilhg | M NaOH
solution (15.24 nmL) and stirring the resulting m xture
10V &@inplatesat room tenperature, under argon. The

r eal%én&&e@hﬁ‘&nﬁf—@ [ﬂ@%lﬂhhﬁa@g-pmﬂoﬁyﬁﬁhéfl}m ﬁi&i‘az%ﬁéﬁef{&‘iﬁd

w th Et OAc e agueous r was acidified to

usi ng 2M HCI before extractjng j,vvlth Et OAc. The
conbi ned extracts were was @ %h brine, dried over
MySO4 and the 25 sol vent eydporigt/ed to dryness in

vacuo to afford the titl orrpund (1.63 g). '"H NWR

(CDCI3) 8 1.35 (31-1, t), 2.97 (2H, q) 749(111

o I 3‘ohe i)y
S e

and allowed to stir at room temperature under argon for 2 hours. The reaction mlxinre
was diluted with methanol and passed down an SCX column (2g) eluting with methanol
followed by ammonia/methanol (1:9). The basic fractions were combined and
concentrated in vacuo to afford the title compound (91mg). MS(ES+) m/e 472 [M+H]".

20
Examples 26-28
Examples 26-28 (E26-E28) were prepared from Description 4 (D4) using an analogous
method to that described in Exampie 25 (E25) by substituting benzenesuifonyl chloride
for the appropriate sulfonyl chloride indicated in the table.
25 .
Example Sulfonyl Chloride | Mass Spectrum
1-(Naphthalene-2-sulfonyl}-4-[4-(3- Naphthalene-2- MS(ES+) mfe 522
plperidin-1-yl-propoxy)-benzyl]- sulfonyl chloride [M+H]"
[1,4]diazepane (E26)
1-(4-Fluoro-benzenesulfonyl)-4-[4-(3- | 4-Fluoro- MS(ES+) mfe 490
piperidin-1-yl-propoxy)-benzyl}- benzenesulfonyl [M+H]*
[1,4]diazepane (E27) chloride
1-{(4-Bromo-benzenesulfonyl)-4{4-(3- { 4-Bromo- MS(ES+) m/e 552
_piperidin-1-yi-propoxy)-benzyi}- benzenesulfonyl | [M+HJ
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30 eluting with 0.1%formc acid and 0.01 M amoni um
acetate in water (solvent A) and 0.05%formc acid
and 5% water in acetonitrile (solvent B), using the
following elution gradient 0.0-7mn 098, 0.7-4.2 mn
10098, 4.2-5.3 mn 0%, 5.3-5.5mn 0%B at a flow rate
of 3 nL/mn. The mass spectra were recorded on a
Fi sons VG Pl atform spectronmeter using el ectrospray
p05|t|ve and negative node (ES+ve and ES-ve). -26
Pr ' ‘ H Jgas condficted on a
Wa - y ' orTSTT@rJ%‘ﬂerHrEFS“éOO
purrp vvlth extended punp heads Wat ers 2700
auPrmagR 2931 Waters 996 di ode array and G | son 202
f r Batviplen 28-81 (E284ESH) vesre prepededdromOesoripyan 4 R4) usingEmanalogous
C et todHatitiésofberintBxaipld 26 (E26)bycubstituting enzemesuifonyl chioride
5 ( Sfot tne Bfprdpia RGlfoRyl ilorkie firiicaled indd Elblb RlidWaAbY Rirthéd durication

( Sl ARt cBoma I ARtn Hith a Rlbkllré GNeed adi ent,  at
a &Lm&&&é’&%ﬁ?@% 'we 9"3 etecting at 200-320 nm

room terrpera ure. spectra vvere recorded on
gﬂosﬁiﬁe&aﬁé‘i_nggauié_m Silory] GHIpUSR o | Mans Spopumn
s of |t W@ SeDighinsetbenzenesiienlly h 2, S@wOWrt h qOe Mﬁ{i@*) &R0
Fr dci#-dhbiperidindpi-popey)- 10 | Beraensisdfohy! [M+H]'
1- Hhvenxl}{141didzcbahe((B29pi pey bidéride 1- vI - pr oppxy) - benzyl | - i
perla B—d;cmdra béﬁsérﬂéu?f@ﬁs@ Ed)ichioro- MS(ES+) rn/e 540
N GM dﬁqr SRR de

(240

pol y
%?ggs ¥ y.‘[ L%ml ) vvas
SUS %ﬁ B Ulf!' ?n th b:l:UI uTlEl. ||a e-an
di rné‘r{M@o‘F'??&ﬁ‘i‘ééf"%{PRPXY)r oIS oquent i af Moty Rio 7
benPenayl-Hetidipzepang;1- 0. 58nmypnEenesulfonyl +Hl

hy disgtfopilebenaenitiils 31 _hy dy eltiesidé 30ng, 0. 5 and
~st|rred for 10 mnutes at room: terrperature. A
10 S GxdinpRie20f

Bl o R B i 0

di chl oromethane (1 m) and trgethyl am ne 20 (0.1 3m,
oﬁl

\U

0.87mmvl ) was then added t eaction and stirred
at roomtenperature for . After filtration,
the filtrate was applied a Mega Bond elute SCX ion
exchange colum washi ngssequentially with water and
nmet hanol, followed by O. amoni al met hanol (1: 10)
to elute the crude reactio i1 Xture. Purification by
SiThe itie @mpound I[E:izpmamemww 4{4Hag1-phiehyi-methanoy kpiperagih-1-
15 OyfiethyR-pReMBkpiBiidreNdartibioiib kad Rrmulypser @37) (0. 5: 4. 5: 95)
t quﬁ% the Er%tﬁoh Eeéchﬂeh*ﬁw DESAIGA 4 (99 Ws(ESH Yre 3é<ﬁw(rﬁj3+) m e

Example 33
1-{4-[4-{1-Isopropyl-piperidin-4-yloxy}-benzyl]-piperazin-1-yi}-1-phenyl-methanone
20 (E33)
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Exanpl es 2-11 Exanples 2-11 (E2-E11) were prepared
fromDescription 2 (D2) using an anal ogous nethod to
that described in Exanple |I (E1l) by substituting
benzoic acid for the 30 appropriate acid indicated in
the table. Exanple Acid Mass Spectrum

1- Benzo[ 1, 3] di oxol -5-yl-1-{4-[4-(3- piperonylic acid
M5 (ES+) me

pi peridin-1-yl -propoxy)-benzyl]-pi perazin-1- 466

[ MtH + | et hanone (E2) 1- Napht hal en-2-yl-1-{4-
4-(3-piperidin-1-yl- 2-nap ﬁWgDacid MS (ES+) me
propoxy) - benzyl ] - pi per azi yl 472 [ MekH + - 27

nmet hanone E3 1-(3,5-D chlgsto-phenyl)-1-{4-[4-(3- 3, 5-
M5 (ES+) rule
pi peri di n-1-yl -propoxy)-b
di chl orobenzoi ¢ 491/ 493 | yl ) - met hanone (E4)
acid 1-(4-Brono-3-nethyl-phenyl)-1-{4-[4-(3-

3- mhd fitglcomgound (E83) WaS prdpareld frthg -phenyl-1-{4-[4-(piperidin-4-yloxy)-

pi B&{zylljblbbrézn#i-ylpﬁﬁtﬂ%)‘ié (E3L)GiabetitienBIng HHemndthod destalddn

I']-pi perazin-1-

ES5
Sacbgs%giy%ﬁgﬁfr 1- {fw*h?gogspe(di n- 2-met hoxy

be Zol o g? (ES+) me
era +

owe-By sy ks g A
3, mﬂthaeﬂv 4)|vs (ES+) me
pi peridin-1-yl -propoxy)-benzyl_
acid 491/493/495 | -net hangne) MH +
4-(1-{4[4(3-Pipetidin-1-yl | )- 4-cyano benzoic
M5 (ES+) me benzyl]-pipgrazin- 1 yl)-met hanoyl )- acid
447 [ MtH| + benzonltrlleig'
1- (4- Fl uoro-phenyl)-1-{4-14-(3-piperidin-1- 4-fluoro
benzoic M5 (ES+) me

- pi perazin-|- benzoic

10Yi - propoxy) - benzyQ pi perazi - Iy} - acid 440 (M+H +

15

20

25

1-Phenyl-1-{4-{4-(piperidin-4-yloxy)-benzyl]-piperazin-1-yi}-methanone (E32) (150mg,
0.40mmol) was dissolved in 2-butanone and treated with 1-chloro-2-methoxy-sthane
(0.08ml, 0.80mmol), potassium carbonate (132mg, 0.96mmol) and potassium iodide
{159mg, 0.98mmol). The reaction mixture was heated under reflux for 24 hours. The
mixture was allowed to cool to room temperature, acidifled by the addition of glacial
acetic acid and passed down an SCX ion exchange column (2g) eluting with methanol
followed by ammonia/methanol (1:9). The basic fractions were combined and

. concentrated in vacuo to afford the title compound (76mg). MS(ES+) m/e 438 [M+H]".

Examples 35-37
Examples 35-37 (E35-E37) were prepared in accordance with the following general
synthesis:

The appropriate acld chloride (1.1 eq) was added fo a mixture of 1-[4-(3-piperidin-1-yi-
propoxy)-phenyi]-piperazine (D11) (100 mg; 0.33 mM) and potassium carbonate (55 mg;
1.5 eq) in butan-2-one (2 ml). The resulting mixtures were stirred at room temperature
for 3 hours and then purified on SCX ion exchange cartrldges to afford the title
compounds.

Example Acid .chloride Mass Spectrum
1-Cyclopropyl- 1-{4-[4-(3-p|peridin- Cyclopropane MS (ES+) m/e 372
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5

10

15

nmet hanone ( E9)

1- (4-Brono- phenyl )-1-{4-[4-(3-piperidin-1- 4-brono
benzoic M5 (ES+) me

yi - propoxy) - benzyl ] - pi perazin-1-yl)- add 500/ 502

[ MtH + et hanone E10

1- Benzof uran-2-yl - 1- { 4] 4( 3- pi peri di n-1-yl -
2-benzofuran M5 (ES+) nle

propoxy) 4benzyq- pi perazin-1-yl)- carboxylic acid 462
[ M j +H]T.

1- Be AR W-l-%?rigc{%m M- 1 yl-pro
oxy\Vj .uv..._,Pn_fe 535)/|1 di-azepat fret || E

O V- promptyleid @it vhr QB TRy fo %‘P $8%8pan
( 134prono)Phenyll-pipe@riniyi- vvas di ssol ved

di chhermers @asle (5m ) and|treated sequentially with
benzafk i ithedngy-F4-mas-bdeyl i ¢ aci d (| BSES+) mie 477
0.7 {u -4.pr s Re AN eXY fokeeizof deMARENT,

0. 7j5m tﬂan'%Xéj(EQ?(}yqu%Gﬁdﬁa' azol e hydrate (101ny,

0.7 mxtare was arfowed to stir 10 at room
terrperature under argon for 12 hours, diluted vvith
nmeExaes 388 passed down an SCX ion exch k—pqh
( 2B5%emples 68-A%(EABERO) HarhepRsTedTeom LiRderPiggrid- ‘3198’ enyll-
anpipsnaznert@14) asiog the sardg procediere padesgrited MW@S ﬁ%f“@ 37,
copgbpeam@lyand concentrated in vacuo to afford the
title conpound (127ng). MS(ES+) me 480 [ MtH] +.

ExafRl el 3~ 10 O Exanples 13-15 ( J@aéwe
et hﬁﬁbﬁeﬁ#f{-{%ﬁﬁ%”ﬁ-‘&gﬁﬁw‘b ”iﬁrm“ 1%@&1@ i

subis = §§§gl € ,]_ 0] 4
N P I Rt i A Y S ‘Eilmﬁl
Car woppky}oheryl-ipiazie-1Shastheme 1- Fhenyl - 1-{4- [ 4- (3-
Benlzgg®y aci d MS(ES+) We 436 piperlidin-1-yl- [MH+
propoxy) - benzyl] [1, 4] di azepan-1-yl}- net hanone (E13)
Examples 40-42
Examples 40-42 (E40-E42) were prepared in accordance with the following general

synthesis:

[®)

ﬂ)

The appropriate sulphony! chloride (1.1 eq) was added to a mixture of 1-[4-(3-piperidin-
1-yl-propoxy)-phenyl}-piperazine (D11) (100 mg; 0.33 mM) and potassium carbonate (55
mg; 1.5 eq) in butan-2-one (2 ml). The resulting mixtures were stirred at room
temperature for 3 hours and then purified on SCX lon exchange cartridges to afford the

title compounds.

Example Sulfonyl Chloride | Mass Spectrum
1-Methanesuliphonyl-4-{4-(3-piperidin-1-yl- Methanie sulfonyl MS (ES+) mfe 382
propoxy)-phenyl]-piperazine (E40) chloride [M+H]*.
1-Benzenesulphonyl-4-{4-(3-piperidin-1-yl- Benzene sulfonyl MS (ES+) mfe 444
propoxy)-phenyll-piperazine (E41) chloride [M+H]F.
1-(3,4-Dichioro benzenesulphonyl)-4-[4-(3- 34- MS (ES+) m/e 513
piperidin-1-yl-propoxy)-phenyil-piperazine Dichlorobenzene [M+H]F.

(E42) 1 sulfonyl chloride

Examples 43-45
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1- Napht hal en- 2-yl - 1- Napht hal ene-2- MS(ES+) W 486
{4-[4-(3-piperidin-1-yl- carboxylic add [ MtH +
propoxy) - benzyl] [1, 4] di azepan-1-yl}- nethanone (E14)
1-(3,5-Dichloro- 3,5-Dichloro-benzoic M5(ES+) nfe 505
phenyl )-1-{4-[4-(3- add [MtH]' piperidin-1-yl
propoxy) - benzyl ]1- (1, 4] di azepan-1-yl }- nethanone E15
10 Exanpl es 16-23 Exanpl es 16-23 (E16-E23) were
prepared from Description 4 (D4) using an anal ogous

Sub k94ﬁ9%54ﬂé§®fv+e¢@&eda?ed%ﬁumb@3 &aeggiﬁ%-p%vaxw EEW-
I 2

the’§'§;\é 6]%& mcfgcat ed 1 n the tabl ebfsol e by

fur® ur| fication by colum chromat ography on

si | i cg—gel—eluti-rg—wtha—mxture—ef+—886—15

anmon Enamplehannl [dl chl or onet hane (0 -Mass. Mﬂ e
Car bojxiMetbanasilghoird §3-Saieridioriyl- 1 - (4- ﬁr%ﬁfﬁ%) e 39| -
4- Br onmopdxyyphdtyl-pipdBfiteENS)M e 529 phidhiyH)*: 1-{4-[4-{ 3-
benzoj { :d:-[s{a ittt - 1- | rm@s;*)mkbemyl I-
[1,4] , hEElanone (E16)
1-(2-
466 € 1 ~AC ¥
|-pr. -1 PRIz OOy PR ' et o aia cio e
E17)

Examples 46-47

Examples 46-47 (E46-E47) were prepared in accordance with the following general

synthesis:

10  The appropriate isocyanate (1.1 eq) was added fo 1-[4~(3-piperidin-1-yl-propoxy)-
phenyl}-piperazine (D11) (100 mg; 0.33 mM) In butan-2-one (2 mi). The resulting
mixtures were stirred at room temperature for 3 hours and then purified on SCX jon
exchange cartridges to afford the title compounds.

Example Isocyanate Mass
Spectrum
4-[4-(3-Piperidin-1-yl-propoxy)- Isocyanatobenzene MS (ES+)m/e
phenyl] piperazine-1-carboxylic acid 423 [M+H]*.
phenylamide (E46)
4-[4-(3-Piperidin-1-yl-propoxy)- 3,4-Dichloro MS (ES+) m/e
phenyl] piperazine~1-carboxylic acid | isocyanato benzene 492 [M+H]*.
(3,4-dichloro-phenyl}-amide {E47)
15
Example 48
4-[4~(3-Piperidin-1-yl-propoxy)-phenyl] piperazine-1-carboxylic acid
cyclopropylamide (E48)
RacWy
Q/\/\O
20

To a solutlon of 1-[4-(3-plperidin-1-yl-propoxy)-phenyll-piperazine (D11) (150 mg; 0.49
mM) in dry dichtoromethane (3 ml) was added drop wise a 20% solution of phosgene in
toluens (0.5 ml; ~2 eq) and the resulting mixture stirred for 1 hour. The solvent was
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-(1-{4-[4-(3-Piperidin- 4-Cyano-benzoic acid MS(ES+)
e 461 1-yl-propoxy)-benzyl]- [ MH] +

, 4] di azepan-1-yl} nethanoyl)- benzonitrile (E18)

1- (4- Fl uoro- phenyl )-1- 4-Fl uoro-benzoic acid MS(ES+)
me 454 {4-[4-(3-piperidin-1 -yl- [MH +

propoxy) - benzyq [ 1, 4] di azepan-1-yl)- nethanone (El

1- (4-Brono- phenyl )-1- 4-Bronp-benzoic acid MS5(ES+) m e

515 {4-14-(3- pi peridin-1-yl - [MH—|]+ pr opoxy) - benzyl ]

1, 4] di azepan - thano
[1 B?éi]weq' EM%?{HPO? Pa% thesges LW"E‘?] A%EIE A 476

( 4 djcHlofomethansds .Triethwgmine&%ma& 3 p9) g pddad %\#ﬁd by

pr eypntopyopylaneing (O 13 d)dind the priure stijeyl for g hovs, Shrsqiventinas
1- é@ncvedbycdvhmration B, 1éetd ant heresidue parfied orvstilies Splupin eluww'th
pheamyrhthahollifditordriethane tdlatfoldithd title comjpaind ek awlliteysolid (155 mg)

pr g), rpggg—yl\,ﬂ,,mﬂl 4] di azepan-1-yl)- met hanone (E22)
1 q/c opropyl [I 4-[4- Cycl opropane MS(ES+) nie 400

Ug@rl -I-yI carboxylic add [ M+H] +
éamples 49-50 (é(49] EJO}wérL %lre?)azrgg farom ;I'-[gJS-plpendln 1-yl-propoxy)-phenyll-

piperazine (D15) using the same procedure as described in Examples 46 and 47,

respectively.
Example Mass Spectrum
4-[3-(3-Piperidin-1-yl-propoxy)-phenyi] MS (ES+) m/e 423
piperazine-1-carboxylic acid phenylamide (E49) | {M+H]*. '
4-[3-(3-Piperidin-1-yl-propoxy)-phenyl] MS (ES+) m/e 492
piperazine-1-carboxylic acid (3,4-dichloro- [M+HT*.
phenyl)-amide (E50)

Example 51

1-(3,4-Dichloro-phenyl)-4-[4-(3-Piperidin-1-yi-propoxy)-phenyl] piperazine (E51)

@
CLDMO

Tris(dibenzylidineacetone) di paliadium (0) (5 mol%; 23 mg) was added to a mixture of 1-
[4~(3-piperidin-1-yi-propoxy)-phenyl]-piperazine (D11} (150 mg; 0.48 mmol), 3,4-dichloro
bromo benzene (160 mg; 1.2 eq), sodium terf-butoxide (71 mg; 1.1 eq) and racemic 2,2
bis(diphenylphosphino)-1,1-binaphthyl (7.5 mol%; 24 mg} in dry toluens ( 3ml). The
resulting mixture was heated at reflux under argon for 18 hours. The reaction was
allowed to cool to room temperature and diluted with ethyl acetate (10 ml). The resulting
solids ware removed by filtration and the filtrate evaporated in vacuo. The residue was
purified by column chromatography on silica eluting with 3% methanol in
dichloromethane to afford the titie compound as a buff solid (45 mg)

MS (ES+) m/e 448 [M+H]*.

Example 52
1-(3,4-Dichloro-phenyl)-4-[3{3-Piperidin-1-yl-propoxy)-phenyi] piperazine (E52)
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met hanone (E23) Exanple 24

1-Cycl opentyl -1-(4-[4-(3-piperldin-1-yl-propoxy)-benzy
[1-[1, 4] di azepan-1-yl }- net hanone (E24) -30

1-[4-(3-Pi peridin-1-yl - propoxy)-benzyl]-[1, 4] di azepane
(D4) (100ngy, 0.30mmol) was dissolved In

di chl oronet hane (5m ), treated with cycl opentyl acid
chl oride (80ngy, 0.60mmol), potassium carbonate (83ny,
0. 60mmol ) and allowed to stir at room5 tenperature

under argon for 12 h . The reaction m xture was
diluted with net hano assed do an SCX col um
(29) eluting with nef hanol d\follq,wed y

amoni a/ met hanol (1:9). The gi ¢ fractions were

conbi ned and concentrated in Vacuo to afford the

ti t T 3 AueRMer ESBMEF Prepmsedion 1+1f-@-pireedif-MviHiranoxy@henyll
Ex apfpfirzine5(D15) using the same method as described in Example 51 (E51).

1- B4A g avd 4481iM+H]A- [ 4- ( 3- pi peri di n-1-yl - propoxy) - benz
y11-[1, 4] di azepane (E25)

1- [ Eiampidaoer di n- 1- yI pr opoxy) - benzyl] [1 4] dl azepane
( D41 {0 Mot 34T ﬂ ity s ndgfin g Pyt anone
(5 %%ts.ﬁﬁssg’ny m... ?@ % e (57,

room t enper ature
under argon for 2 hours Q) mi xture was
diluted with methanol” passed down an SCX col um
(2g) eluting with nethandl followed by

10amosoldibrnet b«ﬂmb—1-(ﬁbth9])1H-lﬂ_$U?e-§1@£rb&cyﬁcrﬁ:ﬁit Wﬁoméﬁ A11 35

zzﬁa‘;mﬂw e B
! e -1- ligh

LN T e e
delimiRy 151 Fﬁ% i Cfmers ionvgted i vocas and

15 e Ryfind opp FSH;‘/’F"’E’H? e ﬂ@ng mefhanckagyeonsrammaniasii®:f olipwed
chPhregfedivestad aue exgrarative HELE Abive the Bilsoompping (Sinflo ryMS RT
ChF@r9dnin, ME& MSdect r um
1- (Napht hal ene- 2-sul fonyl )-4-[4-(3- Napht hal ene- 2-
VSEkdmiples/$4-@22 pi peri din- 1-yl - propoxy) - benzyl ] -

20 S UlrheBitwirfytbmpouri@s wévd blofardd f o 'aﬁﬁ@g%@?rﬂal{nglztg)the process

described for E53 from D11 and a known appropriate acid, with the exception of
Example 57 which was prepared from D11 and D17.

Example Structure RT Mass
{min) lon

{M+H)"
54 2.37 448
450
55 2.26 464
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1- (4- Fl uor o- benzenesul fonyl ) -4-[4-(3- 4-Fl uoro-

MB( ES+) W

benzenesul f onyl

490 piperidin-1-yl

- propoxy) - benzyl ] -
[MtH + [1 4 di azepane (E27) chloride

1- (4- Brono- benzenesul fonyl ) -4-[4-(3- 4-Brono- M5( ES+)

W 552  pi
31 [1,4]d

peridin 1- o be I-
i azepane (E28) chloride

benzenesul f onyl

[

MH] +

Exanpl es 2941
Exanpl es 29-31 (E29-E31) were prepared from

Description 4 (D4) using an analogous nmet hod to that
desect rExanmpte—25—(&25by s bll
b nzeﬁgsul 1 onyl dek 3 for thekéa prop‘# te
syl fonyl chloride di cated in the| tablg foll onwed by
further pu Pag by col umm chf omat pgr aphy| on
siflica gel | gMyhi with a m xture pf .8B0
a ni a/ met NENY ﬁahloronethane (P.5:4}5:95).| Exanpl e
Syrif | 0 rroride—ass—SgectTum
14( Eytmcnloro-pggg@neiﬂlfonyl)- 3?§9D cﬁpgro-
M:( ES+) m b 54 “Y2<[ 4- (3-pi per i di nf 1- yI t prBhoxly) -
bénzenesul { [ MtH] ' be -1,4 di azepang (E29)
chl oride 1} - Bi,chl or o- benzenesn’fony ) -
3r-4-—brehtoro ﬁvu( :CL)*‘Pﬁle 540
411 4- 8- pi peri di n- L-pikoboxy) - b!eﬁé”é’nesﬁ‘?onyl
[ MtH] + ben| 1 4 pane (E30) chljoride
44 {4[ 4- (3-Pi p n- 1-yl - propoxy) -| 4- Cyano- MJ( ES+)
nfe 497 bg -[ 1, 4] di azepane- 1-| benzgenesul flonyl
[ MPFH +  su zonitrile (E31) chforide 10
ERanmpLe-32
1} Pheniyl - 1 {4-[4-(pi p di n- 4-yl oxty f Benz%ﬁ piijper azi n-
| | yO net hahone (E32) ¢ \I The titl€d conpourf! (§32) was
pr epar ed fron14{A Ay(1- phenyl - net Hanoyl |) - pi perlazi n- 1-
1b yl et hyl ] -pQ xy} pi peridin-1-jcarboxylic gcid
tert-butyl CEHS) (D) usi ng the mgt hod |[described in
Descri ption 2”0 (ES+) me 390 [ MHH]

60 2.54 546

61 2.80 | 536

Example 62

(1-Methyl-3-{[4-(4-{[3-(1-plperidinyl)propylloxy}phenyl)-1-piperazinyl]carbonyl}-1H-
indol-2-yl)acetic acid {E62)

*@’O\’\@



Exanpl e 33

1-{4[ 4{ 1- | sopropyl - pi peridi n-4-yl oxy) - benzyl ] - pi per azl
n-1-yl)-1-phenyl -met hanone 20 (E33) -32 a.J |~ The
title conpound (E33) was prepared from

1- phenyl - 1-{4[ 4( pi peri di n- 4-yl oxy) -

benzyl ] - pi perazi n-1-yl)-net hanone (E32) and acetone
using the method described in Description 1 (D1).

IVB( ES+) V\e 422 [MH " . 5 Exanple 34

1- (ﬁ t hoxy- ethyl?’. pi.peridin-4 benzey
pers@f ‘f°ﬁ 1 ‘@/E e@Y‘phéhWﬂ“ ﬁ%ﬁ&ﬂ%ﬁkw g¥loxyiphehyl)-1-
1 PH'E‘HWWIJ HrindehZryipgstate. (FE@HG4 Hlsb r}gl [Sevihgndwater

1-y [U)&fnlb\tmatmm Mthﬂ)Soqllm digpxide (. %Gﬂ}md)wamatdd wslet refiux for
I n 2-Huhareamtiom malxtine ewdise quenttield with hydrochloric acid [10 mil] at room
5- chipératu: RS RQYon PhiIXIEHE Svas CohcOiNiRted /6 vALIBTERY bartiioned between
pgfj & h@ft@é\mpﬂ@ft 1306( A ngglig%%mlahd %&%R&E@Zﬁ&%&% to give
i _ Xt u S
heaithegﬂeun er é‘?’cﬁné m H hourrﬁﬁ%%g@% m xt ure was

al lowed tg cool to roomtenperature, acidified by the
ddrife acial acetic acid and passed down an
I@CXH"d\'?PBSFeM'g-ﬂ'&&@dHP?IM’P -1-vgrorexviehenyliniperpzingtriffusraacetate
f ol E8ed by anmoni a/ met hanol (1:9). The basic
fracti ons were conbi | and concentrated in vacuo to
afford the title conp «("y6ng). MS(ES+) We 438
[MtH ', 20 Exanples & b@ pl es 35-37 (E35-E37)
were prepared in accordance w /N?reml | owi ng gener al
synthesis: The appropriate acid chlo e (1.1 eq) was
addisdat 4[4x(1Naphthog)siberdzif-tyfshepbiper i di n- 1-yl - 25
propoxy) - phenyl ] - pi per%iDll) (100 ng; 0.33 nV and
t

pot assi um car bonate (5 5 eq) in butan-2-one (2
m). The resulting mx tirred at room
terrperature for 3 hours and th r|f|ed on SCXlon

ﬁx%%]rk%ﬁ ane ngﬁ 2—?1 %piézélgﬁ@gmégf%gt | % trte amlne ﬁo 83 mil) in

orom ml) was add se, 1-naphthalenecarbonyl chioride (9.83
ml). The resulting reaction mixture was stired under a nitrogen atmosphere for 3 h. The
mixture was partitioned between dichioromethane and water and the organic phase was
washed with saturated brine, dried (MgSO,) and evaporated to dryness. The residue
20  was suspended in 6:4 tetrahydrofuran-methanol (370 mi) and treated with a saturated
solution of potassium carbonate in methanol (45 ml). The mixture was stirred at room
temperature under a nitrogen atmosphere for 20 h. The solvent was evaporated and the
residue was partitioned between dichloromethane and water. The organic phase was
washed with saturated brine, dried (MgSO,) and evaporated to give an oll (15,5 g), part
25  of which (14.5 g) was purified by chromatography on a silica SPE bond elut cartridge
eluting with 10% -80% ethy! acetate - cyclohexane gradient to give the title compound
(8.9g). LCMS RT = 2.97 min.
E63b: 1-{44{3-Chloropropoxy)phenyl]-4-{1-naphthoyl)piperazine
Was prepared from 4-[4-(1-naphthoyl)piperazin-1-yljphenol (E63a) and 1-bromo-3-
30 chloropropane using the same method described in Description 9 LCMS RT = 3.59 min
E63c: 1-{1-Naphthoyl)-4-[4-(3-piperidin-1-ylpropoxy)phenyl]piperazine
trifluoroacetate
1-{4-(3-Chloropropoxy)phenyl]-4-(1-naphthoyl)piperazine (E63b) (27 mg) piperidine
(0.033 ml), potassium carbonate (46 mg), potassium iodide (56 mg)in 2-butanone (2 mi)
35 was heated to reflux for 36 h. The solvent was removed at room temperature by a
stream of nifrogen gas. The residue was dissolved in water and dichloromethane. The
-39.



1- Cycl opropyl -1-{4-[4-(3-piperidin- Cyclopropane M
(ESt) mle 372 -33 1-yl-propoxy)-phenyl]-piperazin-1-
carbonyl chloride [ MH +. nethanone (E35)

1- Phenyl - 1-{4-[4-(3-piperidin-l-yl- Benzoyl chloride
M5 (ES+) m e 408 propoxy)-phenyl]-piperazin-1-yi)-

[ MrH] +. et hanone ( E36)
1-(3,4-Dichloro-phenyl)-1-{4-[4{3- 3,4- M5 (ESt+) me
477 pi peridin-I-yl- pr opoxy) - phenyl ] - Di chl or obenzoyl

qng: lggg eL2gLa- 1o rreth '@%; r(tfgé rﬁgslsoJrE(ggd re rative
£ gk @e?ﬁ(epvew i PO 5 P i, BBy hEREl

p| perazi ne (D15) using the sanme procedure as descri bed

i n Examies 64786 and 37, 5 respectively. Exanple Mass

Bp etampins 64175 ara plepbred i §n3anfai faphal eisingl the -shmg Imeathod descyibed in
V5 ExEqpip Hﬁ(ﬁ 8 §- M*(Bﬂclﬂomprbﬂfky)bhenyw-ﬂ PR3y Pipdrazine  (0.067

MethadP AR Date secondary amine 50 potassium carbonate (5.0 eq), and
(1E( ta%si f@%@ﬂﬂﬁwﬂwo‘e‘l&[ ;?’ﬁewog< c'tsd\lv?e Jpluﬁfled bYFhass
OyI} rre aneDa '?L(I\Et)?g vf&g aspll @sﬁfo 42
46 E""l wer-e—prepar-ed—-A—accordange—wR mc
fcI'f-’@WPf?g gener al f@'“SSFFﬁ hesis: The zfﬁ'pr opPasst ¢
syl phonyl| chloride (1.1 eq) was addedmi® a Mt yre of
1-i[4- (3- DLDerI din _1-yl-propoxy)-phe¢nyl]-piswedazi ne
(Hs4) (10 mv) and pot assi (imeg@rposas e | (55
ng; 1.5 ¢ -2-one (2 mM). The resulting
mixt ur es rregd at room 15 tefperature fon 3
hqur s and #tied on SCX |Ion ¢xchange carfridges
tq afford the hr@Ie conpounds. Exafmpl e Sul fonyl
: Ij. UIC S LTl_I T
1Mt hansg - 4- 4- (3-piperidi h-4831t ﬂ@héﬁne
syl f onyl rrie 382
66 255 476
67 2.27 486
) |
68 /@”’g 266 | 472
Y
0. N\/] O/u\
. cH
+,
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pr opoxy- phenyl ] - pi perazl ne E40 chl oride [ MtH| +.

1- Benzenesul phonyl - 4-[ 4- ( 3- pi peri din-1-yl - Benzene
sul fonyl M5 (ES+) mle 444 pro o hen | - i erazine
(E41) chloride [MH + 1-(3,4-Dichloro
benzenesul phonyl )-4-[4-(3- 3,4- M5 (ES+) m's 513
pi peri di n-1-yl - propoxy) - phenyl ] - pi per azi ne

Di chl or obenzene [M+tH +. (E42) sul fonyl chloride
Exanpl es 43-45 -34 Exanpl es 43-45 (E43 E45) wer e

pr narcér :I Saa g 1 [3 3 pio“e-"u dl Lyl r'UIJ enyl]'
pi azing (D15) u ;ET sane proceéﬁ?e éé% gcri bed

(DD

i Exanpl s 40 ﬁq 4 respectifvel y. Exanple Mass
Spectrum | 1- Mgt hanesul phonyl - 4-[ 3- (3- pi pefidin-I|-yl -
n? ) a»z/p

(ESH) 2 pits - phenyl | - pi per agi ne (§43)
[ NWH] + 1- ren-sulpho -4-[3-(3-pilperid} n-1-ylj- M
(BS+t) me opo y)2phenyl ] - pi perazi ng (E44)
[ NWH + 1 A~ DFC I benzenesulpronyl)-4-[3- 3- M5
(BS+) nfe 513
pilFéddi n-[L- yI pro henyII-plperaZVhe G&EB M- + 5
Exdanpl es @6- 46- 47 (EA6-KEA7) were prepared
i accordance wiTh the follomnng general | synthesis:

te i goCywanate (1.1 ¢q) was added to
1-[4-(3-8E i ' | - propoxy) - phenyl ] -pi perazi ne
(b11) (1 . In butan-2-¢ne (2 mM). The
rgsul ting p§£4@$re stirred at [room | enperature
for 3 hours and t urified on SCX ion | exchange

ca EII‘I agels tO aTT f\(qe tirtle COWD()UEE?. t%ﬁT’pl e

I<ocyanat gectlr um
44[ 4- ( 3- Flpe i df'n-1-yI Propoxy) | spcyanajt obenzene MB

(ES+) ¢ yI] p| zi ne- car?oxylic aci d|423
[ MrFU+. ['D“‘D F Fw

72 ‘ i 2.22 472

««wﬂf:L%

73 o U@”\H | 226 | 614
<

74 2.35 500

75 %@ ' ' 204 | 486
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phenyl am de (E46) 4-[4-(3-Piperidin-1-yl-propoxy)-
3,4-Dichloro M5 (ESt) W phenyl]

pi perazi ne-|-carboxylic acid i socyanat o benzene 492

[ MkH +. 3, 4-dichl oro-hen -anmide (E47) 15 Exanple 48
4-[4-(3-Pl perldin-1-yl-propoxy)-phenyl]

pi per azi ne- 1- carboxylic acid cycl opropyl am de (E48)
I~ 20 To a solution of

1-[4-(3-pl perldin-1-yl - propoxy) - phenyl ] - pi perazi ne
(D1g)., (f}gps ng; 0.49 mM In dry dichloronmethane (3 m)

was ed, dr ' Q%.spol ution ho ne .in

tor pEftare ymelly PGB Fmeli sl dier g ihar p gerazin--

st | Yicathopyli-14-indole(E76He sol vent was -35 rempved by

evaporation and the resulting white

in dry dichloronethane (4 m). Tri .

m: 2 eq) was added foll owed ycl opropyl am ne (0.1

m; 3 eq) and the nixtureJstfTed for 18 hours. The

sol vent was renoved\py-£vaporation in vacuo and the

residue purified on QJ‘* ca colum eluting wwth 5 3%

met hanol in dichloromethane to afford the title

t orff§an d- 1:Rimgthylathyb 4-{4{(3-2-mathy-Trpideridinsl presyljoxyiphae/n)-1-

[ Mitifperaziacariokylate49- 50 Exanpl es 49-50 (E49- E50) were

prepared from 1-[ 3-(3-pi peridin-1-yl-propoxy)-phenyl]-

10 pi perazi ne (D15) 3>Lsu the sane procedure as

descri bed in Exanples 4 ~ 47, . respectively.

Exanpl e Mass Spectrum o

4-[3-(3-Pi peridin-1-yl-propoxy)-phenyl] M5 (ESt) nfe

423 piperazine-1 -carboxylic acid phenyl am de (E49)

Mt 1:4-RimpByl¢tByl Ri{p4(B8-ckiloroprapyljbxylphenyypiperizinsikioxivie (0EPH).6g),

N vad Bisolvel Iez-Bardfe domR! ItekinCambhdle (13sdy il Glb@k R

10] Mahibdnt of RRRSUIIGRIFWR: ZE&P followed by 2-methylpiperidine (0.99g). The
mixture was heated at refiux for 72 h under nitrogen. The reaction mixture was diluted
with water and extracted with dichloromethane. The organic phases were separated
using a hydrophobic frit, combined and evaporated i1 vacuo. The residue was purified
on a 100g silica SPE bond elut cartridge, eluting with a gradient of 0% to 20% [0.880
15  ammonia-methanoi (1:9)}-dichloromsthane mixtures, to give the fitle compound (1.66g).

LCMS RT= 2.48min. ‘

E76b: 1-(4-{[3(2-Methyl-1-piperidinyl)propylloxy}phenyl)piperazine

"
U\CL“V\“LJJ

1,1-Dimethylethyl 4-(4-{[3-(2-methyl-1-piperidinyl} propylloxy}phenyf)-1-
piperazinecarboxylate (E76a) (1.66 g) was dissolved in dry dichloromethane (25 ml) and
20  stirred under nitrogen. 50% Trifluoroacetic acid in dichloromethane (5ml) was added,
and the mixture was stirred at room temperature for 4 h. Saturated sodium bicarbonate
‘solution was then added and the mixture was extracted with dichloromethane. The
organic phase was separated using a hydrophobic frit, and evaporated in vacuo,
however, most of the product was In the aqueous phase. The product was removed
25  from the aqueous phase using an OASIS cartridge, washing with water and eluting with
o methanol, and further purified using an aminopropyl bond elut cartridge, eluting with
dichloromethane and then SCX cariridge, eluting with 50% [0.880 ammenia-methanol

-42-



Exanpl e 51 15

1- (3, 4-Dichl oro-phenyl)-4-[4-(3-Piperidin-I|-yl-propoxy
) - phenyl ] piperazine (E51) | oA "

Tri s(di benzylidi neacetone) dl palladium (0) (5 nmol %
23 ng) was added to a m xture of 1-
[4-(3-piperidin-1-yi-propoxy)-phenyl]-piperazine (Dl1)
(150 ng; 0.49 mmol), 3,4-dichloro 20 brono benzene
(160 ng; 1.2 eq) sodiumtent-butoxide (71 ng; 1.1 eq)

and "

R e L i L
uene _24 The resulti ng m xture was

heaETéeF yase-1 rnethiyl &4 Ty@rnatiyipinesidingly s The

r e adiprapaxylehenypiperagio-1tyticarbenyiltif-ndalen t enper at ure and

i | AisordiomeftsSHiuedohtyhetayd-atdrdele8Larbomylic ackhd9.B ewiiérid Or(f H-

S Ol HefifbtriaRdl-a-y ) NTRWEA -tetyaniethliliofilii Setrathiutbbiotute (TBTW)(58ney) In DMF

evap H)%h@&*lsbﬁob%%mm-gh@ 04598 WhaRtiNGSTorfo ritH bifbleaca{B(2-

C Ol éﬁﬁ%ﬁ’& éfheﬂ Jahﬁ@(E? J(Qimg ih BMRY6.5 mi) wa.a
o | i e.
| P "]'t d by on ex roma ogra%p y on an (-5( 2 cartridge

@MT'B C@Wc@ﬁéﬂm Mashpd yitym Qa’(‘-"é@"rﬂ?')p?é'n"l“lﬁ Rfedue '"‘eg Moo
) rﬁmwia]m pethanchZisel), tamve)the titig gompound (15 mghCHM$ R g 2.42 min,
corgSeven/izdgsMN+H)as prepared from
1-[ 3- (3- pi peddi n- 1-yl - propoxy) - phenyl ] - pi per azi ne

15 Dﬁhyﬁgﬁgzzme sarre nmet hod as descrl bed in Exanpl e 51
( EFE;(Amplé\@ B0k JH t{ Ml afray f sﬁﬁ a solutlon of the

telcagg %l aéfd )[ll?f{ (6)
solbﬁ?ﬁ [‘{g&é %éﬁ-%;éiﬁomu E.!-é? v:a! wf%f?n rnanually

aciP¥A 96 'ﬁ ?'1‘5§'F°NP vl

20;.- e @ew(faf 9 rp;e,rqeampqu)m @RW%PFWWW%‘H@“ D18-
( DP23 of 24P imthe case of Exannie?Sd (6T swl) (M B (Qzxl) weadded to each
Wi trdacioamaigttiel The Malb-wekeDbefy tor stamgd roverhigiol forcapipesipiatsiy 18 at room
hemidewm PE&UREOREIEh WR4heh 2089 tBMith tOF of £ prebohdlioned SCX-2 SPE
gf. ATt GAAX Sashelwith GiieaRM (8 mi)leda Ghe SHbduRt eluted
sm gqth arﬁrﬁélﬁé hrORettintl W miRtcCREGERhEAVEE. IFhe \Rfatihs were
evaporated to dryness on the genevac to provide the products (Examples 77-222).
Examples 151, 154, 162-171 and 206-222 were further purified by mass directed auto-

preparative HPLC to provide the products as trifluoroacetate saits.

30
Example Structure RT Mass
(min len
) (M+H)*

77 O/ﬂ\@ 2.36 | 438
ol |

L/\O"""

-43-



15 purified on a SCX cartridge (2g) eluting with
nmet hanol - aqueous ammoni a (10:1) followed by nass
directed auto preparative HPLC to give the title
conpound (12 ng). LCMS RT = 2.49 mn, 478 (M+H)
Exanpl es 54-61 20 The fol |l owi ng conpounds were
prepared in an anal ogous manner to the process
descri bed for E53 from D11 and a known appropriate
acid, with the exception of Exanple 57 which was

prgﬁfred from Bt —apd D17 Examnpte ;gggcgﬁﬁe RT Mass

(m Jon { MEH ' i/ 448 450 464 | | 1~
01( -37 56 w~ Wi 57 2.40 J, {539 58 w1 2.32
474 59 2.5 9 541 r p@-~aN 69 2.54 546 {1 \

oA mac" 6

79 2.65 | 466
80 2.44 | 452
81 274 | 484

182 2.52 | 438
> i
83 " | 2.74 | 480

g4 258 |76
| Oi?




(
)
(
(
I
(

E
1-
)
E

met hyl
-1-
60) [54

]

i ndol

[0,

1- Met hyl 3-{(4-(4-([3-(1-piperidinyl)propyl]oxy}phenyl
- 1- pi perazi nyl ] carbonyl } - 1H
62) OH 5 -38 A solution of ethyl
-3-{[4-(4-([3-(2-piperidinyl)propyl)oxy)pheny
pi per azi nyl ] carbonyl)-1Hi ndo
i n et hanol

-2-yl)acetic acid

-2-yl)acetate
[6 mM] and water

8 mj

was treated with 2N sodi um hydroxide [0.46 nl] and was
2 h. The reaction mxture was

heat ed under

reflux for

qu > add-[10- ]} gt—+e0mm5
te {on mixture whg5@dié2ntrdted In
vacuo and | et ween ethyl acg#dée and
waf er. Thel off g3 se was dried and gqoncentrlated in
vaguo to g9 the title conmpound (20 ng). LCM$ RT =
2.835 mn, ] MsH) + Exanpl e 63 10
14{1- Napht hjoyl ) 4~[ 4- ( 3- pi per| di n- 1- ¥l pr gpoxy) phenyl ] pi
pefrgz! ne tyifluoroagetfate (E63) E6Bazg |444
4-1 441- Napht hoyl /' p4p in-1-yl]phepol (N f~ "I~ "010H
15 To a stjr xtwfe of 4-(1-pi perazinyl)pheno
(5 54 9) iethylam ne (10.83 nl) in
dijchl or one 5:é140 m) was added {Ir opwi se,
1-[napht hal lenecar gonyl chl ori de (9 88 nl|). The
I gsgHt-HagreacttoRsixture—was—sttrtredunger—a
ni t8ogen 4 3 h. The m ?(?eréazwas
partitiong hl or onet hane| and {wat er gnd t he
orfgani ¢ ph shed with satufated brine, dried
(NgSOH4) andlgM orated to dryness. [The residue|20 was
suspended |in 6[ 4 tetrahydrofuran mef hangl (370 |m ) and
t rieated—nith—a—Satyrated—sotut+on—pt gbl om
carfBonat e |i 45 m). The 'Qgtrg stirred
at| room tle der a nitroggn atnnsphere for
20 h. The s-| -nt evaporated angd the residue was
pcrtltlonedlpg en Eﬂfhloronethane and (wat er. [The
origani c prase ﬁéﬁ mashed with satufated brine, dried
( MgSS4)—atyet c'v'ariun afet—to—grve—ano 51 part
2‘%%f whi @ @S purified by béﬁro q%graphy on
alsilica $ cartridge eluting wth|10%
- §0% et hyl lg; ycl ohexane grpdient to gijve the
tijtl e con‘pq\/\‘[:j H,

90 234 480

91 266 | 480
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(8.909).
1-[4-(
e
4

LCVS RT =
3- Chl or opr opoxy) phenyl ] - 4- ( 1- napht hoyl ) pi per azi n
Was prepared from
-[ 4- (1- napht hoyl ) pi perazi n- 1-yl ] pheno

2.97 mn.

E63b:

(E63a)

and

1- brono-3- 30 chl oropropane using the sane nethod

described in Description 9 LCVMS RT =

3.

59 mn

E63c:

1- (1- Napht hoyl ) - 4-[ 4( 3- pi peri di n- 1-yl propoxy) phenyl ] pi
per azi ne

str eam of

trifluoroacetate

e

1 ¥ i di ne
et assi um i odi de

enoved at
en_gas:

4 (1_

(0. 033

was heated to
roomtemn
The residu

I%#?Tho

(56
r ef

Was

ber at

g P!
potasy
ng)in

[flux for
ure by
di ssol

per azin
i um

36 h.
5 :
ed In

gr and
separ at ed,
prieparati
L RT =
64-75 5 EX

di chl ord

&
n,

WE
0 e-itr@ﬁed and purifie

ES+ve m z 458 (

ne. The -39

H by

H in

mass di

Exar
an arrd

ar7gani 464 ayer was

rect ed

congound (43 no).
\Vi-H) !

pl es
Ly

f drgaat usi
frlom

1-
e
€q
i ddi de (5.

),

pot as

g 64-7/5 were prepare
' of- 17!

appropriate se
arbonate (5.0 eq),
n 2-butanone (2 n

napht
condary amine (5.0

Aand

The pr odd

itn gdAxarn
hoyl ) pl

pot assi

Ipl e 63cC
perazin

um
Ict s

wergg purif
td provide
Stjructure
472 66 ~
472 N ~ (

i ed by mags

the q/\00|

di rected aut
¥s as TFA sal
lon MH 6

D26
S,
h 2.
B6

epayest i\
10 Exany
16 500

88 ~ I \

e HPLC

| e

65 2.63
2.66

96

1.87

463

97

1.96

463

98

1.856

467

99

2.11

461
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ON /~N-CHs / / FFII ON-40 69 r~ | r\Jl 2.58 458
NFOH70 r~ 1 2.71 485.73 NN/ 711 2.22 472 w
O~r or+)J F72222472 & 73 2.26 514 o FFVH
74 2.35 500 6 ~ 75 2.24 486 -41 Exanple 76
5- Fl uor o- |
-met hyl -3-[ (4-(4-[3-(2-net hyl pi peridin-1-yl)propoxy] ph
enyl } pi perazi n-1- yl)carbonyl]-1Hindole (E76) 5 E76a:
1, 1- Di et hyl et hyl ‘
4- (Ap(T3- (- et hyR- I-pi peridinyl) propwy]loxysehenyl ) - 1-
pi per azi neca xyl , 1- Di met hyl et hyl
4-14-[(3-c opr opy¥l doxy] phenyl } - 11 pi pgr azi negar boxyl
ate (D9) (i1%
101 N 2.11 485
& '
102 “ 205 | 473
[ 475
CH,
103 2.07 460
462
104 . 2.07 478
hae
105 2.18 476
O 478
s
106 OO i O o 213 | 466
107 O j\(?\a\ 205 | 440
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was di ssolved in 2-butanone (10m ). Potassium
carbonate (1.38g) and a catalytic 10 anount of
pot assi um i odi de were added, followed by
2-nmet hyl pi peridine (0.99g). The mxture was heated at
reflux for 72 h under nitrogen. The reaction m xture
was diluted with water and extracted wth
di chl oronmet hane. The organi ¢ phases were separated
usi ng a hydrophobic frit, conbi ned and evaporated in
vdgq The 1 esidue L puriftied on 0 I'T}lca SPE
bdnggelut cartridge .uting with g %ﬂ%jlgﬁ? of 0%to
20% [ 0. 880 ‘ met hanol (1: 9)]-di chl or opret hane

1

I

[

)
mixtures, |[td gl ve theltitle conpound 66g). | LCVS
y

Rl{= 2.48m k. Ezgb: ¥ (4-{[3-(2- MetHyl

- pi peridi nyl]oxy}phenyl)plperaz'1e N
1,+1-Diret M-t —piperi-df nyl)
prdPYi ] ox) | olpera2|necarﬁb&& at464 ( Ef6a)

(1.66 g) was di n dry dichljoronget hane (25 m)
and 20 sti ﬂﬁ- der Yiitrogen. 50% Trifl uoroafetic
acld I n dj etthat onet hape (5ml) was ddded| and the
wnxture whas. st~ ed ab roomtenpergturejfor 4 h.
Sat ur at ed sodiﬁtjblcarbonate sol utji on vas thepn added

afre—t-he—nxture—wa . w-thei-chiorotret-hane.
Thé'? or gapi ¢ pha epar at ed usiznﬂ 2| I’f%r ophobi c
fyit, andl evaporiat ¢d ﬂﬂi acua, howyever}| nost pf the
pt oduct waﬁgljhg agugous phase. The pfroduct mas
pnoved 26 the gguaequs phase ysing) an OAS S

r
cartridge g MAth wat er and ¢l utipg with
nmet hanol , | and f:;kher purified using an| am nopf opyl

bbnd el ut! cart : _el uting with {dich| oronethane and
t he SCX cartrldg e[T'utlng W th 50%390{ 8364

apmoni a- met han (1:9)]-dichl ¢r omef hane tio gi ve
the title c ound .94 g). LCVsS RT= 1] O1m n,| EStve
rn/z 31 C:

5-FIuoro-?Lﬂ%gE¥}-3 [ (4-(4-[3-(2-nmet hyl|pi peridin-1-
yl)praopoxy] ph Jplperazin-1-yl)carbonyl]1-1 H1ndol e
5[ M2sol utjion o 222 | 482

5t fl-uor o-|l - | - dol e- 3-car bpxyl ifc acid |(19.3
ng) and @

b

nzotriaﬁqbatzyl)-N,N,N , N-t et rampt hyljur oni um
tletraf |l udrob te (TBTU) (56ng) In|{DVMF| (1 nm)| and
I41goprogyl et hyl anfne (0. 035 1) Was o5t[i Tgd flor 10

in beforle 1-(

t hyl pi per p84 opoxy] phenyl } pi ger azi nd (E76b)
21.3 mg)| o (0.54m ) was added. The m xtjure was
tirred fJ(/JB and then concentr fat ed junder rjeduced
ressure.

114 OJ@ 207 | 436

- -48-
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10 The residue was purified by SPE | on exchange
chromat ography on an SCX-2 cartridge (1g). The
cartridge was washed with nmethanol (3 nl) and the
product eluted with 2M ammonia in nethanol (2.5 m),
to give the title compound (15 ng) LCMS RT = 2.42 min,
EStve nmlz 493 (M+tH)'. 15 Exanples 77-224 Exanples 77
to 224 were prepared in an array format in vials using
a solution of the appropriate carboxylic add (0.1

n g T PVE (0. 5§ anmd—a~sof uti %%
benzotrl azol - 1-yh , N, Mtetramgth UB%?:AUH
tetrafluo oﬁgﬁ‘k@‘( U (0. 15mml )| in (ol 5 m)
and diiso | et hylam ne (0.2 mol|). BHach vial was
shaken mahp 20 and stood for 10 mn{ beforge a
sol ution of tﬁg)appropriate pi per ajgi ne |(sel ected from
DL DZd )r D46 Tngtne case of Exar 9] . 067
rrnJ% (ngi s added to E%@% féggtion
n1xture ' left to stand overnight for
aaproxina 18 h room tenpergture. Each jsol ution
was then pdded to the top of a pregondifi oned [SCX-2
SPE cartfidg 1g). The cartridge|was washed with
net-hane *3*ﬁ¥} apa—the—product—elgted 25wtk 2M
aphni a 1 h met | (2.5 m), into|@F%E-weitdhed vials.
The sol ut} ops ayaporated to dryngss on tjhe
genevac t @ products (Exanplles 77-222).
kanpl es [161,,,454, 162-171 and 206{222 [were fyrther
rified py directed auto- prepargtive HHLC to
rpgl de tihe producfsfas trifluoroag¢etgtle gaggty. 30
xanpl e Struct FWESs (min lop (NWH)+ 77 2.36
38 I~ He T8 2B2464 Q1 M 79 2.55 466 80
.44 452 |4

NDTMTT

119 215 485

120 2.52 472
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81 2.74 484 | 82 2.52 436 10 83 \ 2.74 480 84 2.58
476 -44 85 2.50 442 444 86 2.39 444 87 2.50 434 \
88 2.36 485 89 2.58 480 J70 1% 90 2.34 480 |~ MA
91 2.66 480 -45 92 2.23 456 0 93 2.76 464 94 2.24
424 I\ | 95 2.16 468 N\ V "~"JI V N 96 1.87 463

121 252 | 452

122 2.63 475

123 253 | 464

124 Q)}D 253 | 480

125 ' 2.60 464

oy R X . R
126 247 | 468"

-50-



I\ _ 97 1.96 463 qgqq | ~ ~t 98 1.85 467 99 2.11 461
, 146 -46 100 2.37 484 101 N 2.11 485 102 2.05 473
v: 475 103 2.07 460 462 104 2.07 478 Q / 105 2.18
476 478 106 c 2.13 466 'Oro 107 2.05 440 -47 108
2.20 450 -\ 109 2.31 464 Q I / N V\N 110 2.31
464 PC

127 ?3 250 | 464

128 OO/}) 261 | 537
129 O{’:b 237 | 475

130 \J‘Cé 258 | 534
131 - 266 | 518
520

2.54 494

132
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CP% 111 2.29 464

Ql/ 114
116 rr AN
2.29 478
452 122

2.07 436 it -48 115 2.12 476 J" ~ |

2.13 448 Q~/ V 4 117 2.26 480 ||
119 | 2.15 485 120 2.52 472 -49 121 2.52

2.63 475 123 2.53 464 124 2.53 480 1125

a

2.60 464 126 2.47 468 -50 127 2.59 464

133 ; 276 | 504
O!

134 ""@:I; 2.60 | 478
oH,
L

135 O—GJ;% 2.60 | 517

1 136 : 265 {588

137 2.83 | 579

(138 260 | 476

-52-
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128 2.61 537 129 2.37 475 130 2.58 534 131 2.66 518
520 CH. 132 2.54 494 51 133 2.76 504 134 1 0% 2. 60
478 135 2.60 517 136 2.65 588 137 2.83 579 138
2.60 476 -52 2.63 536 | I""~ r 140 2.69 542 544
141 2.62 528 530 CD 142 2.68 589 143 2.61 521 144
2.58 478 -53 145 2.70 492 146 2.81 506 147 2.77 522
148 2. 77 506

139 L& 2.63 | 536

140 * 2.69 | 542
544
141 262 |528
530

)

142 M 2.68 | 589

"ﬁa‘} 261 | 521

144 z 258 | 478

-53.
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149 2.59 464 150 2.57 464 | -54 151 2.27 486 V)J CH
F Q152 2.60 478 153 2.63 494 154 2.36 466 155 2.36
466 0 a+. 156 2.65 478 ' G4 -55 157 NC 2.54 464 O
158 2.40 450 0 159 2.42 493 160 2.42 561 161 2.51
500 502 -56 162 2.66 492 163 2.60 528 530 164 2.54
522 165 2.51 462

2

145 ‘X#DP\ 2.70 | 492
147 "’DL 2.77 | 522
"’f‘g/
‘ﬂ" ,
148 r‘p!\ 2.77 | 506
149 H‘I) 2.50 | 464
150 ' 257 | 464
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166 2.76 565 167 2.55 504 -57 168 2.51 464 0 169
2.67 490 170 2.45 480 171 2.57 504 506 172 2.63 478
173 2.65 494 -58 174 9 2.69 478 175 2.56 482 o O
N cl~~ C 176 2.49 500 502 177 2.66 478 59 178 1
N m2.55 514 o0 516 O %179 2.47 448 180 2.72 551

181 2.52 560

151 @gj 2.27 | 486

260 | 478

152

o,
153 ‘ff 2.63 | 404

i

154 (},AOOTGD 2.36 | 466
H

155 ' ""jo 2.36 | 466

156 2.65 | 478
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182 2.47 489 -60 183 F F 2.54 490 r |-. 184 2.47

450 ~I 185 2.60 476 |~ "~ YCO 186 2.39 466 05 187 p
\ 2.53 491 Or 01, -61 188 2.63 478 189 2.64 494 190
2.68 478 191 2.58 482 192 2.55 464 -62 193 " | \

2.44 450 194 2.47 500 o i 502 195 2.66 478 196 2.44
508 197 2.44 448 -63 198 2.71 551

157 ;)O 2.54 | 464
158 . .;é 2.40 | 450
0,

o

159 " 1242 | 403

1 Gb 242 | 561

2.51 | 500
502

161
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199 2.52 560 200 2.46 489 D 201 2.50 490 202 2.46
450 o0 i -64 203 2.62 476 OYCO 204 2.39 466 205 2.52
490 492 \NJ I~ ~s 206 2.40 508 vy% 207 2.37 496
-65 208 2,35 478 209 2.27 464 210 2.37 504 506 k 'w
211 2.26 514 516 212 2.34 528 530 -66 213 2.00 514

162 8 266 |492
163 2.60 | 528
QJJ"@‘C) 530
.
b M e
e n'l
165 M 251 | 462
H
166 276 | 565
7 0;002% 255 | 504
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C214 _ 2.28 522 a ~ 215 2.26 462 1 ~ 216 2.57 574

f a" e 217 F 2.30 503 218 2.30 504 v -67 219 | 2.29
464 H 220 2.31 504 506 221 2.09 524 1 ~ 222 2.26
520 223 2.77 506 -68 224 2.49 492 Exanple 225

143- Chl or 0- 4- ( 3- pi peri di n- 1-yl propoxy) phenyl ] - 4{ 1- naph
t hoyl ) pl perazine formate (E225) o 5 E225a:

tart-Butyl 4-(1-naphthoyl) pi perazi ne-1-carboxyl ate

1- Napht hoyl chloride (2.15 m) was added to a sol ution

of —t-ert—byt-yl—piperazi-ge-i-—ecarbexylate és.zu jy) and
d|ﬂ§%propy|etEZE%SL€52§§*44 m) in |&&h|Fnet hane
(300 m) ag:g 2 h stirring the m xture was
pdrtitiong et ween di chl or omet hang and{2M

169 QMOO‘,CO 2.67 |490

170 Ofro&}* 245 | 480

| -+

171 257 | 504

506
172 263 | 478
Ha'
173 265 [ 494

-58-



10 hydrochloric acid. The organi c phase was washed

W

th sat.

ag. sodi um bi carbonate

sol uti on,

dri ed

(MgSO™) and evaporated to dryness to give the title

conmpound (4.9 )
E225b: 1- (1- Napht hoyl ) pi per azi ne

LCVMS RT = 3.16 mn.
ten

But yl

4- (1- napht hoyl ) pi per azi ne- 1- car boxyl ate (E225a) (4.2
g) was dissolved in 15 di chl oronmethane (80 m ) and
treated with trifluoroacetic acid (10 m) for 4.5 hat

20 r€—Fhersotvrent—was—r-erpved—under—reduced—pressure
anfi'ne rekidue was pactitioned bet &é8n 478

di ¢hl or omet hane and 2M-so0di um hydr oxi de.| The orjgani c
phgse was dried (M ) and evaporated to dryness to
giye the tjtle co nd (3.19 g) LCVMS Rl = 1.50 min.
20

E2p5c: 2- Ch| or [ 4- (1- napht hoyl ) pi perazi n-1 -yl{] pheno
A mxture [0 (1- napht hoyl ) pi perazine (JE225b) |(143.7
mg), 4- brono- hl or ophenol (207 my),

tris(dibenzyli dermeacetone) dipalladium (j4.75 ng),
2-d78ycl ohexyl phosghifo- 2' - 2.56 | 482

(N, N-di netfhyl am n i phenyl (4.91 ny) wgs dissqglved in
t et r ahydr gf ur an® ) and then treatedq at 0 C with
1M sol utign of [#thiumbis(trinmethy|silyl)amde (1.1
m|) under |nitroge 25 The m xture Was heated tfo 70 C
far 18 h dgnd th partitioned betwepn wdter ang
dﬂchloronethane he organi c phase jvas geparated using
hydr ophobijc frit] and purified on a sillica SPE bond
ellut cartridge gluting with aq.

anmoni a- ngt hangl - di chl or onet hane (1:2:Q8) to give the
tifde conpg &1l ng) LCMS RT = 3.16 mn. E2254:
1-[3-Chlodox4- (3-pi perl din-l-yl prop%;xy)l henyl]44-(1-na
phtl@yl ) pi|per azi nd_ 30 formate 249 | 500 ,
2-/Chl oro-4-[4-6 pht hoyl ) pl per azin- 1- ygpphenol
(BE225c) (37 ng) ,_caesium carbonate | (81{ng), sodium

i odide (2{3 ny -(3-chl oropropyl ) pl perlidine (22 ny)
in DM (2]/5 m) J -69 were heated ij a mfcrowave oven
att 160 C {or 1 in and at 170 C fgr 20|mn. The
rTaction m xturg was poured Into water and extfacted
wilth ethyl acefate. The organic phase yas wasphed with
biine, dried [MJSO4), and purified |by mass dirgcted
alit o- prepgrAtfve HPLC to give thejtitl g conmpofind

( ) COVE RT =266, m, ES*VE‘HT%;_ﬁ AG2—amd 494.
Exanpl e 2p6 86| 478
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1-

I~ n 10 O-i ~NJ E226a:
4(4- Acetyl pi perazi n-1-yl)-3-bronophenyl

4- (4- Acetyl pi perazi n-1-yl ) phenol

(38.5 0)

acet ate
in

di chl oronet hane (875 m) was treated with
triethylamne (35 m) and the solution was cooled In

N

1- (2-Brono-4-{[3-(1-pl perldinyl)propyl]oxy}phenyl)-4-(
napht hal enyl car bonyl ) pl perazi ne (E226) off~ N~

I ce. Acetyl chl ori de (15 05 m) in dichloronethane
(87— —addeg—grapw-se—wth—stH+r+-aegr—keeping t he
ten gen 18 and 20, Aflt%8° BBM4ri n, | the
sol with water, drigd anj516evap)rat ed
to|give 4- ¢t ¥yl pi perazin-1-yl)phenyl [acetate (44.2
g).f A porti [t hi (31.4 g) was |dissplved ip
acegtic aci ) and sodi um acetfate [19.7 g) was
added. The solulion was cooled to 15, apd bron]ne
(6.2 M) Ip acefic acid (72 m) was jadded drop se
wi tfh stirr 15 mn, keeping tthe tenp. at| 15C.
Af ter 30mi aeous 20 SOdI um net abi suI phite splution
(4, 0 vas—atded—angd-thelmxtorE was
conzgﬁtrat ed by € ation to ca. 28¢#7n|448
Di ¢hl or omef hanesA »1 m ) was added, | fol] owed by
so@i um bi car bo e solution until the pH of the
aqueous | ayer wgs S. The dichl orongt hane | ayer} was
di luted (1 gyl separ at ed, washed|w th an equal
vo| une of , dried, evaporatedjand fpurified by
chr omat ogrjaphy on Bi ot age (800 g caftridge) 25 [eluting
w [ h ethyl| acetate-hexane (3:1) to give fthe titje
coppound. {(84.8 g) np 75C. E226b:
4- 1BOAcety| p| perazi n-1-yK)j- 3- br onophemnol| s&4sol yti on of
4-(4-acety| pi perazin-1- - 3- bronophenyl} acet atle
(ER26a) (29.5 g) h&nol (300 ) \/%/as coolled in
an| i ce batlh tq_ d treated droppi se with 2N NaCH
aqueous sql gt i After 30nin, tihe sol Jtion
wals pour ed b (1.7 30 L) and the mj|xture
acidified|to pr{8. The white precip|tatdg was cqllected
byl T TTationm aged—wastred—wrttrwater {075 Q—brlyi ng
under vacyum gave the title con‘poun:lz‘%%z.‘ggog), np
212- 4C. E‘. I
1-}(2-Bro [3 (1 pi peri di nyl) propyl ] axy) phenyl) pi pe
rgzine A
4-[(4acetyl et™pzi nyl ) - 3- bromphbnol (E226b)} (1 9)
in DMF (1( ef T

182 2.47 | 489
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35 chl or opropyl plperidine hydroch

Cs2CMB (2.99 g), and Nal (75 ng) wa
for 24 h. The m xture was cooled to roomtenperature
and quenched -70 with water (10 mi

with et hyl

acetate and evapor at ed.

treated with 5 mM of conc. HCl and
heated to reflux. The reaction m X
20 C and diluted with water (10 m ), basified with

oride (0.72 g),
s heated at 80 C

), then extracted
The residue was

5 m of water and
ture was cooled to

sgH-g—pot-gsstum
rgsitdue wgs puri ffijed by chromat ogra

(40 g cart

gijve the tji
Eg+ve nf z (382, (3§4 (M+H) ~. E226d: 1
{[13- (1- pi geridimwyl)propyl]oxy}pheny
ndapht hal enyl cargignyl ) pi perazine A
1-[(2- bromg- 4- {18 ( 1- pi peridinyl)pro
rdzi ne (E226¢c) £°0.86 10 g) in anhyd
and triethylanrne (0.34 nml) was coof ed to OC and

ar-borrate—andextT

é&3'4 Th DCM The
iy on bi ot age
OH NH3 (45:5:1) to
RT = 1.68 min,

yl ] ¢xy} phenyl) pi pe
rous |DCM (10 ni)

ed. |The niXture

ngpht hoyl Otk de (0.37 m) was ad

was_stirr nder nitrogen for 48 _evaporatéd to
drivisgss ar oned between sat |24t ¢d5&odi ym
bi[car bonat # and DCM The

sgpar at ed,
by chromat

wijt h DCM Ve

tiltl e conp
536, 538
142- Met hyl
- napht hal ¢
of

%y on bl otage (40 g
afqyeous NH3 15 (200: 8
.2 g). LOMS RT = 2
£, Exanpl e 227

341- pi peridinyl)prop
P a( bonyO 20 piperazin

or gami ¢ phagse was
i due {was punified
cartnidge) eluting
1) to affond the
.71 mn, EStve niz

vl ] oxy) phenyl )-4-(1
e (E227) A sol ution

| {(185 br o
1-| napht ha
tetrakis(t
pgdt assi um

- (o1-Ri peri di nyl)pro

|é§£§%§£%6§k| I perazi ne
ri phenyl phos rfgiilgéllad
carbonate (38 ) and tri

349 ¢A78 phenyl ) - 4- (
(E226) (50 npo),
ium {(0) (10 ng),
et hyl bor oxijne (23

Ghgg N OF
m|cr owave
dyness ?
cartridge

myn, 472

DVF (IT725 ] ywas heat ed
oven for 10mjh, cool ed, ¢
nd purified py*chronmat ogr
eluting wth DCM MeOH ag

to affordjthe titl@lcbnpound (21 ng).

-

(Mll-o 0" Exanpl e 228

2d 3ol D6 I N &
vapor at ed t?
laphy [on a bl
ueou$ NH3 (200: 8: 1)
LCMS RT # 2. 63

187

2.53 | 491
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1- ([ 5- Met hyl

- 2- (et hyl ozy) phenyl ] met hyl }-4-(4 (Ni -

pi perl di nyl) propyl ] oxy) phenyl ) pi perazi ne formate

(E228)
5- et hyl

-71 A solution of
- 2- (et hyl oxy) benzal dehyde (40 ng) and

1- (4-{[3-(1- piperidinyl)propyl]oxy}phenyl)piperazi ne

[D 1] (40nm)

with acetic acid (7.9 |) and sodi um

tri acet oxyborohydri de (56 ng).

in dichloronethane (2 m) was

The resulting

treat ed

Sy nsi o

m xture w

rect ed

. 8ng) .
(4-(3-
- pi per az

(8- qU|n

N Was stirred at
AS concentr at
Aut 0 prepara

99

‘1DTnoI|ne
t hyl et hyl

2zZ U TOT

and 5 puri
I've HPLC to give
438
DEri di nyl ) propyl ]
10 trifl ud

mn,

J_17plperazinecarbOX)Iate

?led

MA .
oxy}

dgéhe

t he W
Exanp

Wgo!

d
(
8
1
ER29a: 1,
4}
dry THE (
1
t

silica 9
radi ent
donpound
8- (1- Pi ps
1, 1-dl net
4- (8-qui 1
g) In 28

reactlon mxture wa g
@ met hyl si |l yl)ani de (

e

Hlum

LM i 1
ne I &

(0) (

i et hyfl am no)
5 trgated wi

THF,
action

y nas
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to pouring into DCM and washing with saturated NaHCO3

(Aq) .

The organi ¢ phase was
(MgS™) and concentrated in vacuo.

washed with

wat er ,

dri ed

The resi due was

purified by chromatography (silica SPE cartridge),

eluting with gradi ent between DCM and

100: 10: 1

DCM MeOH aqueous NH3) to give the title conmpound (643

ng) LCMS RT= 5 0.68 mn. E229c:

3-{[4-(8-Quinolinyl)-1- plpera2|nyl]nethyl}phenol a C

I-—-60 A-solutdoen $ p-per-gz-ygut-rel | ne

(E)Z%) (126 ngk dry DCM (2 mL) vt (&t ed With
Ac(OH (500 | ReskBut i on of 3- hydr oXxybengal dehyjde (88
ng)] In dry|DCM 3 nL) 10 was added |f ol | pwed by} sodi um
bof ohydri de (19%-ng). The reaction mixture was [stirred
folf 16 h prior g the addition of wgter.| The aqueous
phase was pheutra¥ised with 2N NaOH.| The| organi|c phase
wag extracfped tmice with DCM and the conpi ned drganic
phase concentrdted in vacuo. The residue|l was purified
by] chr omat gphy (silica SPE) eluting mth a
gradient b een DCM and 100: 10: 1 DCM MelOH aqueous
NHB3Jg4t 0 gijve 15 th§ title conmpound (%33 agh. LJVS RT=
1.P6 min. [E229d; 502
8-(4-[(3{[B-(1- ridinyl)propyl]oxy}phenyi)ngthyl]-1
- piperazijnyl }q oline trifluoroace¢tatg A sol 4tion of
1-(3-chl orjoprop pi peri di ne hydrochl orij[de (46 {nmg) in
driy DMF was treated wth a solutiof of
3-{[4-(8-qui nolwayl) - 1-pi perazi nyl ] pet hyll } phenal
(B229c) (43 mg).© The 20 resultant $ol utli on wag
trieated w gdi um hydride (60% oi k di gpersion, 11
ng) and stfirrg room tenperaturejfor |16 h. The
reacti on nix‘ﬂﬂe was quenched with waterf (1 drop) and
pgrti-tenrgd—bet-ween—watgr—and—bcM-—Fhe—agrgani-ciphase
wgs'%oncertrated in vakuo. The res|&6@ [W&& pudified
by mass dijrected auto eparative HPLC tlo givelthe
tigtl e corpound (5.7 ). LCVMS RT= {L.83|m n, E$+ve niz
445 (WH) + |25 Exa 230- 236 Exanp| es 230-236|were
priepared ijn an ogous manner to [ hat descri%ed for
E229d fr( starting materials and those
i fdi cat ed e tabl e bel ow

196 244 | 508

197 2,44 | 448
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Exanple Structure Starting RT Mass lon Materials mn
(MtH)+ 230 D30 1.86 458 ro-O -73 231 D30 1.78 444
232 D30 1.82 458 233 D28 3.59 457 234 D29 2.18 457
235 D32 2.14 457 236 D31 1.67 459 & 459 &1.89

Exanpl e 237
8-(4[2-(4-([3-(1-Pi perldl

yl ) propyl ] oxy} phenyl)ethyl]-
1- pi perazi nyl } qui nol i ne I fl

uoroacetate (E237) -74 1

\ E237a:

8-[4 /’) //I [(. MWatVava| nhen\/!let“ll\ 1 'perazi
nyl ]13% nol { ne A sol ution |&71 |51

8- (|11- pi per azi g e (E229b) (1226 pg) in dry DWMF
(2|m) was|traaf ¢d. W|th di i sopropyl et hyl am ng (176

L) |f ol | owed gy oI ution of 1-(2-brlonoet hyl) -4}

[ (phenyl et h (y] benzene (277 ng) |in dry DVF {1 nl).
The—resttf Sact- o d-ure—was-{sti-rred—theder

ni {f®yen fpr ™ h prior to quenchi ng 4wt h®Rater] The

reacti on m %t was partitioned between water| and
DCM and thsani c phase dried (MJ$O™4) @nd
concentrat gd-Tyfvacuo. The residue Was purified by
chifomat ogr pphy olsi lica SPE, 10 elgtingfwith a
gr adi ent between DGM and 100:10: 1 DEM Me(OH aquepus NH3
to|give the title pound (51 ng).| LCMS RT= 2| 54

m pn. E237b _
4- (2ol 4- (8 Qul nol i nyl ) - 1-

per azi nyll baghydsbphenol

201 2.50 | 480

202 e 2.46 | 450
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OCN\ A solution of

8-[4-(2-(4-[ (phenyl net hyl ) oxy] phenyl } et hyl - 1- pi per azi n
yl qui noline (E237a) 15 (107 ng) in dry DCM (5 m -)
was cooled to -20C and treated with a sol ution of
boron tribromde (1IMin DCM 250L). The reaction

m xture was stirred at -20C for 30 mn and at room
tenp. for 12 h. The reaction mxture was concentrated
in vacuo The reS|due mas purlfled by chr omat ogr aphy
on rsttea—pPE=etuti Ryv) wt-h—a gt ach—et ET1 and

100°99: 1 DM agueous NH3) to gl&gﬁth titl

conpound (51 ). 2 RT= 1.73 E237c:
8-{4-(2-(44([3-(1-Pl perildihy pyl]oxy}phenyl et hyl -
1- piperaz nyl }qui noline trffluoroaqetate Was prepared

u3| The thod descripegTn E228d = 32
mi s ive| 2 460 (MFH™ 25 Exany 2B 00

Exanples 2B8- 244 were prepared i n an anal ogous panner
to|that described for £229d from kngown startinp
materi als and those di cated in the tabl e bel o

Exanple Stf uct ur ey arting RT Mass llon |75 Matgerials
mn MtH 2B8 E&37H 2.19 474 | FF Ol 239 D38 1.68 474
240 ~ A A DBYYINT3 486 241 D39 1.7% 473 242 . f~.~.
D4Q__1.82 4b9 nr/ell ~J D41 3.011459 {244 D4p 2. 15

408205 252 | 490
492

D

206 2.40 | 508

207 "bg & 2.37 | 496
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Exanpl e 245 -76 1-D phenyl acetyl

-4[ 4-(3-piperidin-1

yl propoxy) phenyl ] pi perazi ne (E245) A sol ution of

di phenyl acetic acid (11 ng,
treated with a

50 nol)
sol uti on of

in DM (1 m) was

1-[4-(3-pi peridin-1-yl propoxy) phenyl ] pl perazi ne (D11)

(15 ng)

mn then | eft

in DVF (1 m),
(20 1) and HBTU (19 ng).

to stand at

5 foll owed by triethylam ne
The m xture was shaken for 5
room t enperat ure overni ght.

Pol yryr{trisam ne ( 1p8 not ) and
poléé yryl {i socyanat e ol ) merézgﬁdégﬂand [ he
m xture shaken for a r 20 it |The [m xture|was
then filte o filtrate | oadgd onto a so|id
phase cati on ex SCX) cartridge. After washing
w th 80% MeOH oduct was g¢luted with p 10
solution ofsNER in MeOH (0.5 M. The eluted fraftion
wag concen d to dryness under vacuum giving the
title conp 4 ). LCOVB RT =13. 36l nmin S+ve
n z2e08 (M ., Exanpl e 246 15 2.27 | 464
1- ( Napht ha yl sul fonyl)-4-[443-pgi perj di n-1-yl propo
xy) phenyl ] azin E246) % 10 A solution of
1-[ 4-(3-pi peri gyn- hvﬁ{éropoxy)phenyl]piperazine (D11)
(3D ng) In 3 M) was treated With ja solutjon of
naahthalenF 1-sql fonyl chloride (27|ng) jn DCM|(1 m).
Po| ystyryl r net hyllpor phol i ne (200 pngl) s added and
the m xture sha t room 20 tenpenaturje for 24 h.
Thg 6i xtur s—toaded—onto—a—SEX T t3 1 arrd] af t er
mas%#ng W % MeOH DCM t he crudB'Zro ct was
eluted with a solution of NH3 in Me@H ( 556 M.} The
eluted fragti oncentrated tofdryness under
vagcuum and| purefified By flash silica chrjomat ogriaphy,
eluting with 5% MeOHDCM to give the WY conpound (22
ng) . LCVMS RT =3.30 min, EStve mz|394 [(MtH) *.} 25
Exanpl e 247
1-(9H—Xanthen 9- ar bonyl ) - 4{443- pif peri|di n- 1- y|l pr opox
y) [phanyl ] erazine (E247) 30 2.26 | 514
P Iystyryl odi | m de (450 pnol) ywas tirsagted with a
sol ution gf . xant hene-9- carboxylic agid (34 |ng) in
(2 m) Sh2$§C for 5 mn thep trgated wifth a
sdl ution '
212 = 2.34 | 528
530
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of 1-[4-(3-piperidin-1-ylpropoxy)phenyl]piperazine
(D11) (30 ng) in DV (1 m) and shaken at room
tenperature for 20 h. Polystyryl-isocyanate (100 pnol)
was added and the m xture shaken for a further 24 h.
The m xture was then filtered and the filtrate 35

| oaded onto a SCX cartridge. After washing with 80%
MeOH DCM the crude product 77 was eluted with a
solution of NH3 in MeCH (0.5 M. The eluted fraction

p ated—to—dryress—uhdervacupm—and—puri fi ed
by“H ash $i°ca chro t ogr aphy, el l?tqonf'\ﬂ'/ith -10%
OH DCM gr'sdi ent, tlowive the Titlle coprpound (5.7
my). LCMVS = 3.16 min, EStve mZz 512} [MtH)+ 5
Exanpl es 248- Exanpl es 248-251 Jere prepare

agcordi ng{to the procedure for Exarnple R47. anpl e

Structure| RT Mass in) ion (MtH) 4 248 O 3.08 496 |
\p N~ 249 1.98 4 250 2.24 501 { \ I{\ ~NI{1I, I,

25 R

1-%14- Car bpxy- 1- ht hoyl ) ﬂjT"Af-(S-Fizngr 5c§£|2n-1

y| propoxy) phenyl Jepl pe@fﬁlr@ldi (tnifl uoroacetfat e)
(E252) I\|~ I\ Asm n ot ¥, 4- dijnaphit hoi c gcid (50
ng) in DVF o treated with|a sol ution jof 1- 15
[A-(3-pi pe%ﬁ?-yl pr opoxy) phenyl ] pl pelr azi ne {(D11) :
(£Q ) (1.5 m) followed HETU (88 Jng). The
mXxtsur e was) shaken for 5 nmin then |lefs jtag2starid at
rjpom t enple re

216 2.57 | 574

217 2.30 | 503
Q.

218 2.30 {504
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overni ght. Water (100 J) was added, then the m xture
was concentrated to dryness under vacuum and purified
usi ng reverse phase HPLC, affording the tide conpound

(80 ng). LCMB RT = 2.36 mn. EStve mz 502 [ MtH +. 20
Exanpl e 253 -78 1-[44Met hoxycar bonyl met hoxy)
napht h-1- oyl ] - 4- [ 4- (3- pi peri di n-1 -yl propoxy) phenyl ]
pi perazine (E253) I ~ 1 / \ N\ E253a:
4- (N@thoxycarbonylnethoxy) naphthalene 1- carboxyllc
acirg—eoro——5 b
(4-P6ﬁnylruio- lgh en- 1- onxy) acet at d 320 |##d. Chem
2002, 45, (2.35 g) in t-BuOH (10 m), acgtone
(10 M), and H2® (5 at 0 C were {adde¢l solig
Na®l 02 (1.80 g) mnd PO4. H20 (1.99 g)|and thg
m xture wag stifred at room tenperdture]under
ni {rogen oyernight. Further NaCl Q2 ([1.73fg) and| Na3POX4
(2{66 g) 1D disspghved in H20 (3 m ) |were|added gnd the
reacti on cpntinuedgfor 24 h. The m XYture| was then
cohggntratp nder vacuum and treateq%ﬂA 4120 The
resultant p ppitate was collected by fLltrat)on
washed with and dried under vaquum O givel the W
coppound (. MR 6 (DVMBSO- d§, 400 MHz) (12.74
(bf. s, 1 H .97 d 1 H, 8.27 d, 1 H, 8.[13 (d,
1 H, 7.63 ( 1 H, 7.58 (m 1 H), [6.95 (d, 1|H,
5.07 (s, 2H), 70 (s, 3H). 15
E253b:1-[4-(thh&gycarbonylnethoxy)raphth-l-oyl]-4-144
3-piperldiin-1- VYkoropoxy)phenyl] piperazine Thg title
com@dund prepared from 4- (et hoxgoar|g2ayl ngt hoxy)
napht hal ene- carboxylic acid (E258a) ({50 ng) |and
1-[ 4- ( 3-pilperi-d n-1¢%{ﬁ;opoxy)phenyl]piperazine (D11)
(58 ng) adgcordi to # procedure for Hxanpl e |252 (76
ng). LCVMSIRT =179 20 mn, ES+ve iz 545 [NH%'.
Eqanpl e 254 :
1-[44carbcxynetnbxy)naphth 1-oyl]-44[ 4] (]3- pi perlidin-1
-ylpropoxy)pheny

222 Vlb( 2.26 (520

223 2.77 | 508
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pi perazine (E254) 25 A stirred solution of
1-[4- (et hoxycar bonyl net hoxy) napht h- 1-oyl )-4-[4-(3-pip
eridin-I- ylpropoxy)phenyl] piperazine (E253b) (38 ny)
In THE (2 mM) was treated with a solution of KOH (6
ng) in O (1 nm). After 1.5 h the m xture was treated
wth a solution of 2M HC in 020 (50 |I) and
concentrated to dryness under vacuum The residue was
treated 30 with EtOH, then filtered and the filtrate
C qheentrated—to—arypess—Hatder—vact |fu AS he
ti{t22%€ compound (29 LCMB RT = 4‘@ 1, ESfve m z
532 [ MtH]|. Exa
1-i[ (4-Fl uorop
- {35 pipeti @i
1: "
4- (4- [ (4- Fl uor henyl ) car bonyl ] - 1- di per &zi nyl ) phenol
4- Froorobenzoytchtoride (1.59 mi, 18. 5 nmol) In

hi orog% hane (15 M) was added to an ice cool ed

U1 Tty oEt-eripakvipronmiy hmyl T -y DBlgpratpg e

mi XE22Fe was stirred at roomtenperature for 18 hours.

255
)carbonyl ]-4-(4-[|[ 141{ et hyl et hyl )-4
| T oxsBhenyl ) pi per azji ne {E255) {79 Step

The 5 sol vent was d by evaporatigon and the

resi due di ssol ved ol (30 nl).KXJhis was
treated with potass (5 9) For 30 mnutes
and filtered. Theflltrate eao ted and

di ssol ved in ethyl acetate. [ s° sol u n was washed

swith saturated sodium hydrogen car bo e sol ution,
dr iEezba( feerB utyndqtinppteh@y)) pipaciziew-darkeikygatet 0 gi ve a  pi nk
S ohindpitRoyPéHibria® 45 niSwdsalded 16 sAGtibn foMeltiputylbipefitzing-12:
1 %arb Ef‘e 5% J Mhnsﬂ Mﬁaﬂr&r% (3.44 ml) in dichloromethane (100 m) at

i J |' % %g)( s aﬂltigsn'i.ledgﬁtwesa% cr:llchlorom,eﬂt?bane and 2M
0 o a a onate
ad?@'eéf? cﬁ %éz%@és‘z‘@gé@d avapafgj 1}9%19 fo givd e mmﬁ i
f | LM FRed/19miAar bonyl | - 1- pi per azi nyl ) phenoi (2. 574,
8. §23fho1-{1-Naphthsiyipipéragihespi ne (2.7 g, 10.3 mmol) and
1. fertdbutybd-tiynaphthil)pigerayiok-bzarbdxylate (EG25e) (h.8 ghwassdigsblvaddn ( 2
150, didklordmetiaie)(80 i) dfd freitadalitly BMadroscatic (@107 for 7156 at 20 °C.
m ’fﬁé%?veﬁl@&s $nhdvb @ Ghdef reB RBAproSRIRAINA the 1BsiduRlwat Garitiine s .
%{?ﬂgn Jéﬂ §fdiu Vrjfy@roﬁ&&ﬂhe%?dﬁhl@ RasBWs dried
gl}ﬁf‘ aag reyapg%?e\ﬁg% dsoes's 8 o6 Lﬁou@?{sul) QZDCMg R? =150

ated. The resi due Purlfled on a silica gel

20(:0 s Ferantylddn t“HP%FhPN’BP!H?F% nsbvilpbeadle: et hyl acetate
( 1A tyixtyre of 1-(1 -naphthoyl)piperazine (E225b) (143.7 mg), 4-bromo-2-chlorophenol

(207 mg), tris(dibenizylideneacetone) dipalladium (4.75 mg), 2-dicyclohexylphosphino-2'-

(N,N-dimethylamino)biphenyl (4.21 mg) was dissolved in tetrahydrofuran (3 mi} and then

treated at 0 °C with 1M solution of lithium bis(trimethylsilyl}amide (1.1 ml) under nitrogen.
25  The mixture was heated to 70 °C for 18 h and then partitioned between water and

dichloromethane. The organic phase was separated using hydrophobic frit, and purified

on a silica SPE bond elut cartridge eluting with ag. ammonia-methanol-dichioromsthane

(1:2:98) to give the title compound (81 mg) LCMS RT = 3.16 min.

E225d: 1-{3-Chloro-4-(3-piperidin-1-ylpropoxy)phenyl}-4-(1-naphthoyl)piperazine
30 formate

2-Chloro-4-4-(1-naphthoyl)plperazin-1-ylJphenol (E225¢) (37 mg), caesium carbonate

(81 mg), sodium iodide (2.3 mg), 1-(3-chloropropyl)piperidine (22 mg) in DMF (2.5 ml)
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afford the title conpound (2.75 g, 67% MS (ES+) nie
484 [ M+H +. 20 Step

3: 1-[ (4- Fl uorophenyl ) carbonyl ] -4-[ 4-(4-pi peri di nyl oxy)
phenyl ] pi perazine A solution of 1,1-dinethylethyl
4-[(4-{4-[(4-fluorophenyl)carbonyl]-1-

pi per azi nyl ) phenyl ) oxy} 1- pi peri di necar boxyl ate (2.75
g, 5.7 mmol) in trifluoroacetic acid (10 m) was
stirred at roomtenperature for 30 m nutes. The

sol vent was renoved by evaporation %Hta \%rferf#o%ﬁ The

pur Weie Seatedin amcrawive avesish PS Gl dP Ming

met feagtion MxBireweE RoHESH Inf watstand extigptedwitipsthy! acetate. The organic
amMmphasawasidshetobithbting driedMgS©Jratid perified by masscisagies avtp-

( 2. PreparativOBPAC Wgive Bl Aen@odd BOMEILEMSRTep2.89 min, ES+ve m/z
4- [ 4gb-dnliyey, ophenyl ) car bonyl ] - 4- (4-{[ 1- (1- et hyi et hyt) -
4- piperidinyi]oxy}phenyl)pl perazl ne Sodium
t“éﬁ% apgor ohydride (360 ng, 1.72 mmol) was added to

fludrs ﬁgg %é#g%g%’ Iphemvl 41 oxy) phenyl | pi pe

(5228h 4
nmol ) In di chl or onet hane After stirring at
roomtenperature for 18 hur with 2 nolar sodi um
hydr oxi de sol uti on was ad{sg and the m xture
extracted with ethyl aceta The extracts were dried
(sodi um sul phate) and eva ed. The residue was

purified on a silica gel urm@uting with a mxture
f met hanol : 0. 88 35 ammnio nol : dl chl or onet hane

-SJn’anh@ny‘i: emd (191 ng,
mii;%%@ ek A i ed%%f“

as qrwmmr@ae {57 o ovas el d@awwwa iR rephinc LR
1Y ESejween 8 anfh0’. +Afteg[.394m(| [ the (sgjyﬁ,qndﬁso‘ygqhﬁ%wf.mv’atq._ dried and
cy Givagmraighioayivé #o(4-aoetpipiperazim §-yrbeyy) ptetaty (44.21g). (4 -portion of this
car(bn4 grimsctissolldd.in acgtio @iy I(720aripanlysollipmzestata (Me7 gRascddded.
1 [0 sbilseArwaR Rl tha8*, RpM Kot (6 2 trllylin Geetic acid (72 mi) was added
pméb ﬁé G5 min, keeping the temp. at 15°C. After 30min, aqueous
2dTEtsQX;LrR rn%%lshlpﬁm%f&ﬁéd iy Tl R Wo RiaBE LAF 1A nixture was
concentrated by evaporation to ca. 200 ml. Dichloromethane (500 ml) was added,
followed by sodium bicarbonate solution untii the pH of the aqueous layer was 5. The
dichloromethane layer was dituted (1L) and separated, washed with an equal volume of
water, dried, evaporated and purified by chromatography on Biotage (800 g cartridge)
25  eluting with ethyl acetate-hexane (3:1) fo give the title compound. (34.8 g) mp 75°C.
E226b: 4-(4-Acetylpiperazin-1-yl)-3-bromophenol
A solution of 4-(4-acetylpiperazin-1-yl)-3-bromophenyl acetate (E226a) (29.5 g) in
methanol (300 mi) was cooled in an ice bath to 15°C and treated dropwise with 2N
_ NaOH agueous solution (87 ml). After 30min, the solution was poured into ice-water (1.7
30 L) and the mixture acidified to pH 6. The white precipitate was collected by filtration and
washed with water (0.5 L). Drying under vacuum gave the tifle compound (22.8 g), mp -
- 212-4°C.
- E226¢: 1-{2-Bromo~4-{[3-{1-piperidinyl)propylloxy}phenylpiperazine
A mixture of 4-{4-acetyl-1-piperazinyi)-3-bromophenol (E226b) (1 g) in DMF (10 ml) and
35  chloropropyl plperidine hydrochloride (0.72 g), Cs,CO; (2.99 g), and Nal (75 mg) was
heated at 80 °C for 24 h. The mixture was cooled to room temperature and quenched

flu
acetone (126 I, 1.72
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(E257)
1-{4-[(1-Cycl opentyl - 4- pi peri di nyl ) oxy] phenyl } - 4-

cycl opent anone 452 4-fl uorohenyl carbonyl] pi perazi ne
(E258)

1- (4-[(1- Cycl obutyl - 4-pi peri di nyl ) oxy] phenyl } - 4-

cycl obut anone 438 4-fl uorophenyl ) carbonpi perazi ne
(E259) 5 Exanple 260

1- (4-[(1- Cycl opropyl - 4- pi peri di nyl ) oxy] phenyl) - 4- [(4

fluo%qﬁgeqﬁl @t ) erazi ne (E26 % N

| @ ﬁFB}ﬁﬂe Blnand EveRomtRth 5?%"’&1% &as
52 frepted er %ibq%o% & mi gf water andrh(:gtgd W%T&%ﬁeacﬂon
t hé"'ﬁFdeY?é coqigd tER%?ﬁﬂ"@ diiBed wight water310 mi), basified with solid potassium
( 1-cprandté and exitactad Witle BCKIO MTHe] regldUedwssputified by chromatography on
i poéatagei(#ry § oxiriigs) entirg]vat F!RIMEIOFH)IHQ((3§91)’@ gin ﬂ@'i:tlﬂ%&h[)ound
m zg@b)wwgpfpfméa mﬁayeswbm LR dEda] m@; d (250

F i) 4.C aC|
gl )naﬂ_ﬁhglgfw i ?,{[ gat"@éﬂﬁtp 9@%"@% ’?‘F '%3 hours. The
r filtrate evaporated

h
" ﬁt%‘“%m I o pavnfomrHBESras e 600

res
IOWI 9 lnaalm IPH CMo§10 m¥) gnd tristhylamine (0.34 mi) was cooled to 0°C and

miBRtNeYRBIoAEM @137 milovasaddert t Thareixtyre wass 4tirsdamlertniirogen for 48
af howvaparated to dninessapd partitfvded Betwedb Satampted 568iim bBarbbifite) soldéion
424nd D] Fhe drgamiqphess w2 betdted xartphtated 2Ad the FetiddB WaEpurified
pr pairertlatbgrahy cANRiRE Q45 g TBRHAGS) difting Wik D@ﬁﬁﬂécb@sahebﬁb NHs

15 Exgpopq) &oatfordSthe Rieko fr@&md n 2
of@gi@g%pe 2%5 é&%ep g?@g‘ Lens ﬁougd1 r’uctur'léﬁ&s?'6

1 (4- {4 1- (1- Ethyl - propyl) - pi perldln 4-
E’ﬁ%} yl) - pi perazi n-1- yI) 1 (4f 1 uor o-

hanon e e E261 [
Jilo heW)d,q(y)naphthalenylcarbonyl)
20ph@ﬁ?'?f'np{§?6?)a2| n- 1 yl }-1- (4-f1 uoro- phenyl)

O

A solution of 1-(2-br0mo-‘4—-{[3-(1-piperldinyl)propyl]oxy}phenyl)-4~(1-
naphthalenylcarbonyl)piperazine (E226) (50 mg), tetrakis(iriphenylphosphine) paltadium
(0} (10 mg), potassium carbonate (38 mg) and trimethylboroxine (23 mg) in of DMF (1

25 ml) was heated at 150°C in a microwave oven for 10min, cooled, evaporated to dryness
and purified by chromatography on a bictage cartridge eluting with DCM-MeOH-
aqueous NH; (200:8:1) to afford the title compound (21 mg). LCMS RT = 2.63 min, 472
(M+H)".

30 Example 228 -

1-{[5-Mothyl-2-{methyloxy)phenylimethyl}-4-(d-{[3-(1-
piperidinyl)propyl]oxy}phenyl)piperazine formate (E228)
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met hanone (E262) Exanple 263

1-(4-{[1- (1- Met hyl et hyl ) - 4- pi peri di nyl ] oxy} phenyl) - 4-(
t et rahydr o- 2H pyran-4- yl carbonyl ) pl perazi ne (E263) 5
Step 1:1, 1- D net hyl et hyl

4-1 (4-1 odophenyl ) oxy] - 1- pl per| di necar boxyl at e
Di-tert-butyl azodi carboxylate (5.9 g, 25.8 mvol) was
added to a m xture of 4-iodophenol (4.72 g, 21.5
mol ), triphenyl phospine (6.8 g, 25.8 muol) and

1, 1-di et hyl et hyl 4- hydroxy-1-pi peridi necarboxyl ate
(5.18 g, 25.8 mmol ) in tetrahy furan (100 m). The
m xture was stirred at g;yﬁnﬁﬁf erature for 18 hours.
The reacti on was _Hi with ethyl 10 acetate and
washed with 2 nol gr di um hydr oxi de sol ution. The
organi c portion s dried (sodium sul phate) and

eV ap esidtion df 5-mbthylr2e{ietityiexy)befzaftlehydei(40mgjrand 144-{[3-Ca

c ol pipatidingprdpl fiskyiphdnil)pierbzing AR EAGHMENIN disfeéridtitant @ mi) was
af f ALbalitR abdtic aBid FOTRRIAE Sodiatn BralbtoxsorBhydide ($63id). THE Rsutiing

s ﬂ'wﬁ%rre LES3 o€ for 24 h. The regcion mixtyre was concantrated and
% '1[ %ﬁ*ﬁ% ; af% g%(%c;;gﬁa%n %I erraﬂv(ejpll-{;icﬁ(zggihr ﬁél H&etcoglcﬁoﬁa ?Pﬂn‘]g)
4-f -#gg% R #3& M- pi peri di necarboxyl ate) (5.5
g, 13.6 mol) In trifluoroacetic acid (10 m) was
st i Pyanpled29r oom t enperature for 30 mnutes. The

S ol B44H(3~{[2+{ -Riperidired) plopylloxsipbe syl inethyiiFicpipérezinydisubioine

1hastriflucBadesdte(E229)) sodi um hydroxi de sol ution. This was

extracted Into dichloronet e, the extracts were

dri ed (sodi um sul phat e) angggvapﬁw ed to afford the
title conpound (3.4 g, 8 M 2 ES+) W 304

[ MtH +. Step 3: '

4-[ (4-1 odophenyl ) oxy) - If nmet hyl et hyl ) pl peri dl ne
Sodi um triacet oxyborohydride (4.75 nmg, 22.4 nmol) was
ad d@d%: J.1-Digwthyletiyh 4-trauinplinyly wipesazingrarhpxgnte
(4-[(4-Iodopheny|)oxyipiperi%#ﬁ (3.4 g, 11.2 mol)
and acetone (1.65 nl, 22.4 ) In dichloronet hane
(70 mM). After stirring at rQomtenperature for 18 25
hours, 2 nol ar sodiun1hydrq§i"e sol uti on was added and
the mixture extracted witlf E:Pyl acetate. The
extracts were dried (sodiu 'S phat e) and evapor at ed

t o Adfuiertef Brheomaginpline (P6:6aa) irddry SHBE mingvas Geed wilth 1¢1ES+)

15m dingtrlefhiyk-+hiperStirepardoxyldte 130X mp), hig{dbehaylidineacetons) dipaliadium

4- (@15 g dndredidyioixiptobpHid-au, Ndimethd by iteny (16 rhg). The
Pi Peiciohl rRGRMR ¥ratad iithFthiuth B HivatngisMh)arRigs [18AA #AF, 0.27 mL)
ac ghdihen ction mixiure was cooled to room temperature

, v5 5 8P4 (0T
2, and Qngdd @Q ?n%lcrpoﬁp e rhe'sfae was pluriﬁed by chromatography (sllica SPE

20 bond elut cartridge), eluting with a gradient between cyclohexane and EtOAc to give the

25

titte compound (29 mg). LCMS RT:= 2.86 min.
E229hb: 8-(1-Piperazinyl)quinoline
N
()

S

A solution of 1,1-dimethylsthyl 4-(8-quinolinyl)-1-piperazinecarboxylate (E228a) (2.5 g) In
DCM (60 mL) was treated with TFA (20 mL) and stirred at room temperature for 4 h prior

-T2 .



bi naphthyl (135 ng, 7.5 nmol% In tol uene was heated at
100 C for 10 mnutes. A solution of the product of
Step 3
(4-[(4-iodophenyl)oxy]-1-(1-nethylethyl)piperidine) (1
g, 2.9 mmol) and 1, 1-di net hyl et hyl

1- pi perazi necarboxylate (647 ng, 3.5 mmol) in tol uene
(10 M) was added foll owed by sodiumtart-butoxide
(390 ng, 4.4 mol ). This mxture 35 was heated at 100
C for 3 hours and filtered throglgh ki esel ghur. F

fi it poating inta SCM-d weshinsorithsatraied NaPGPs ) fesyEaglcPpse NEs
ge wagHed Witgated, tifled{MpBR4) amdondentiatedin yaswon The residue was purified
S 0 pyiHireatbgR4ng (ilca SPE birpitgayadutiagneith( dadisr@betwern)DChband

51; 3 150: fgM HOR-MOH- 8qRIPMLNE ofvé Hd e comfliAg (BAEMGIEBYS RTe

5: {é E ﬁ% @_&L&Eﬁ&l FﬁiE{rL%iWi]’n@tfﬁgbﬁﬁowl ] oxy} phenyl ) pi

per =25 Che uct of St ep

(1, 1-di nethyl ethyl 4(4-{[1-( Lyl ethyl) -4

pi peri di nyl ] oxy} phenyl) - 1- pier azi necar boxyl at e) (750

ng, 1.86 nmol) in trifluoroacktic acid (4 mM) was

stirred at roomtenperature for 30 mnutes. The

sol vent was renoved by --@ ation and the reS| due

purified on SCX ion exchange”resin elutin

P sl of oAy IG T (B2250) AR BRI IACY DM @ Ty s vested

e wiaAcH (500 fir Aisshtidntné 3-hydrixabengaidatviries mahin dy PGy ny9
10%) whSaddeSfo)lovwidl b3 @ddifrivbddbhydridst(¢9 mg). The reaction mixture was stired

6: for 46Hh piick folthd/Bddiish 6f witdr) THe dtjupsts lpilasayial axytiafided it PN 4-

(t pbeAhyRY &ga%ﬁé oA bixtratte@ M EBOR DM BRI the bdhbindd organic

m ’éﬂ dWFquP Jositiic Walisinsa ahRARIdeREpRpsiidasbE)
t ePV‘j:'M %e eﬂ g‘r nd 10 ]](,)c i1 gglMd\de(Oﬂ-iqueous Nd-l )8to give
ey fﬂ%\mwma&( @Q)b'e?{‘é% - 15 of (116 ngy, O.86

m*r§2§9d|‘- Hﬁ[(%ﬂﬁ'&?wﬂmrm’mlih"“ mtbYLh ni nutes the

pr obpemzingi}qudealine Erifluoroacetate

( 1A(edintidnTof (-{3-chidropydpyhieridiinet hydrqolionidsi (#6/ g gy BIVETWAS Fﬂﬁtﬁd

er @i §8olution 3E-443(8-fAindny M pippratimsimethgBibenal (E226d) ¢43 mg). The
20 i‘efshlfaﬁt sdhutiér \ﬁé% thefed Ath S9dRH 1y8ride (6% Bl didpéFsion)BISmg) and

© &l “ : ﬁﬁ% Wﬁ?@% %r%ﬁon%ﬁth&%f@q%cﬁéd'ﬁtﬁ%&?h
fﬂ[’)%ﬂp {iaped be e ppase concentrated in
f uagieThe s wer ot by o 0"‘5’?5‘}9 (o-prsppatnesPL b S ano te

Viecomrpupe i ma) AR Es 1 %nmﬁs*" MHY64 1o 268
25were prepared in the same manner as Exanple 263 using

t hExanspier 280236t € acid highlighted in the table bel ow

25Examples 230-236 were prepared in an analogous manner to that described for E229d

from known starting materials and those indicated in the table below:

Example | Structure Starting RT Mass ion

(@\D Materials (min) | (M+H)*
&0
colll

230 D30 1.86 458
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Compound Acid M5 (ES+)

m e

M+H +.

4-{[4-(4-{[1- (1-Methyl ethyl)-4- 4-cyanobenzolc acid
433 pi peridinyl]oxy)phenyl)-1 piperazin carbon
benzonitrile (E264) 1-(4-{[1-(1-Methylethyl)-4-
Pyridine-4- 409 piperidinyl]oxy}phenyl)-4-(4-

carboxylic acid pyridin (carbon I

razi ne (E265)

1- (44[ 1- (1- Met hyl et hyl )-4- 4-(met hyl sul fonyl) 486

pi peridinyl ] oxy}phenyl)-4-{[4 benzoic acid

pi
adi

-(4-([7-(1- et hyl

dro-2H-t i

I -
| Fdxy} phenyi) pl perazi
d de -83 1-(4-{[1-

[Fopyr an- 4-
et hyl ) - 4-
ne (E267)
(1- Met hyl e

LI=N

o

1.78

t hl opy
car box

t hyl ) -

444

ran-4-‘
ylic
4-

4-1GEo PYTT
pijperi din

yl ] o

Td I8
y }@Eh\zﬂ? ) - 4-{[ 4-

Pgocarbony

pyrrolidi
Chem,
Edanmpl e 2
4{[ 4- (4-

rbony
Zl ne

nyl
ip

1- Pi peridi nyl) pr¢

henyl ] canbonyl } aci
(E268) 46(10), 1845-18

ppyl ] oxy} ph

I&%%nz
d (J. N
57, 2(

enyl ) 4

458
ol c

ed.
03)

1- pl per

agigyl | cd
44(4-([ 3-
eg¢ar bonyl
14(4-{][ 3-
(P11) (534

(1-

or phol 1 ne

AL LA RY

Lo

(E
propyl |
ochl or
propyl ]

B8y V I/
oxYy} phenyl
de salt A
oxy} phenyl

h

sol uti
) pi pet

f&%ﬁgikw

perazin
on of
azi ne

234

D29

2.18

457

235

D32

2.14

457

236

D31

1.67
&1.89

459 & 459

Example 237

8-{4-[244-{[3-(1 _-Piperldlnyl)progyl]oxy}phénjrl)éthyl]d <piperazinyl}quinoline

trifluoroacetate (E237)
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mmol ) in dichloronmethane (10 mM) was added drop-w se

to
m
an
a
1.
m
St
4
pi
1.
St
(1
ch
tr
m
pu
e
0.

ng
Ex

S
i

(E
1 -
" Py a8 pitiiqned beiesn waler

2M sol ution of phosgene in toluene (1.8 mM). The
xture was stirred at roomtenperature for 60 m nutes
d the 10 sol vent was renoved by evaporation to give
white powder (680 ng) NVR (DMSO S 1.4 (2H, m,
75(4H, m, 2.2(2H, m, 2.88(2H, m, 3.1-3.9 (12H,

, 4.06(2H, m, 6.89(2H m, 7.01(2H m, 9.97(H m
ep 2:

[4{4-{[3-(1-Piperldinyl)propyl]oxy}phenyl)-1-
perazinyl]carbonyl}normﬁgg;pe 15 Morpholine (75 p1,
1 mol) was added to {:Bi uTE“Eﬂ:Bhe product of

ep 1 (4-(4-{[3
-piperidinyI)propylgﬁzépphenyl)-l-piperazinecarbonyl
| ori de hydrochlorid t) (170 ngy, 0.42 mmol) and

| E25 e 8423 (PhefylhethPl) B phamiTethy -1 dilpsnazinylineinplinge (5
). After 60 mnutes the ’Wﬁ;ure was evapor ated and
rified on a silica gel g W th m xture of

t hanol : 0. 88 anmmoni a: anol ™ i chl or onet hane
2:2.8:98) solution to a e 20 solid (141
, 81 %9 MsS (ES+) W 4 H +. Exanpl es 270-282

&lﬁ&éﬂﬁn g?ﬁ@e&ﬁ%&g‘gn@%ﬁ ng g;go)a w;g% m@ mt) waetreated
ith i | foll sol moethyf)-4-
érléiij’ee d | *@{gnet @P! S E Y BMFLP mED e aditatieB&ioN Rixture
i unde en. ior to quenchi waler. The reaction mixture
("D Pt n BP9 Wﬁffgs glj%gj;gﬁ% o ﬁﬁe’d@%ﬁa""

1- (conceiried ialvaeye.CEhersesiiue wag pyrified by ghremategraphy e Fica $F6.

10

relutingwithca gradiaphbdtweend G anect 000; T DEMMeDIBaquepys NP aive,

hemheltitie cénprand 1 3@ LCMBIRT: DB mibi necar boxanm de (E272)
4- {EdrH: d-(e{43aiQindlRA)-1-Pipayzingnettyiphengl } phenyl ) - 1-

Thi onor phol i ne 433 1 erazi n | thionmo holine
(E273)

4-

{[4-(4-{[3-(1-Piperidi nyIQ:Q opyl foxy} phenyl ) - 1-

t hi onor phol i ne 465
CO

15

20

- 25

A solution of 8{4-(2-{4-[(phenylmethyhoxylphenyllethyl)-1-piperazinyllquincline (E237a)
(107 mg) in dry DCM (5 mL) was cooled to -20°C and treated with a solution of boron
tribromide (1M in DCM, 250pL). The reaction mixture was stirred at -20°C for 30 min
and at room temp. for 12 h. The reaction mixture was concentrated in vacuo. The
residue was purified by chromatography on silica SPE eluting with a gradient between
DCM and 100:10:1 DCM-MeOH-aqueous NH;) to give the title compound (51 mg).
LCMS RT= 1.73 min. :

E237c: 8-{4-{2-(4-{[3-(1-Piperidinyl)propyiloxy}phenyl)ethyl]-1-
piperazinyl}quinoline tiifluoroacetate

Was prepared using the method described in E228d LCMS RT = 2.32 min, ES+ve m/z
460 (M+H)".

" Examples 238-244

Examples 238-244 were prepared in an analogous manner to that described for E229d
from known startirig materials and those indicated in the table below:

“Exa‘mple | structure | starting _ |RT | Mass ion_|
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i razin |
1, 1-di oxi de

4- (4-{[ 3-(1-Pi peridinyl)propyl]oxy}phenyl)-N

tetrahydro-2H 431

carbon thionor holine 1, 1-di oxide (E274)

(tetrahydro-2H pyran-4-y)- 1-pi perazi necar boxam de

pyr an- 4- am ne

(2R 6S)-2, 6- 443

JE275)
1-{[ (2R 6S)- 2, 6- Di et hyl

- 1- pi peridinyl ] carbonyl }-4-(4-

g[ 3-(I-prperid ny| TPT opyl JOXV} ﬁgtnyélg pirper ML lm.—r_ﬁxbf
imetthytprper fré
1P (4113 (@ 1 ) pr JFFY oxy) piidhifp- 147
4-|pi peridjn | n | cgarbon -4-
er|i di necay m de (E277) car bpxam de
14{[ (2R 5 -Di yl - 1- pyrrol|d|nyl]carbon}l)-4-(4
- (2R 5S8}P2, 5- 429
{334 1- pifperidinyl)pr op@] oxy)quggnyl ) PI peragi N¢414278)
dilmet hyl Jpyrrol | di
1{[ ( 2- Pheg Jpyrrolidinyl)cgrbonyl]-4-(14- Q@3-(1-
2{phenyl |4 | eridin!l ro ofhen | i erdzine {(E279)
pyrrolidilne '—[—{_
1] PhanyT - I- pygRoi 1 di nyl )y carppnyl |- 4- (3l 3
3 bi?ényl 7 "dﬁ’T@) pr opyl:ﬁgoxyl pher;*l-,;;pi Je?Eazi ne
(E280) rriolfi;
41 (4- {[3-(1 Pi peri di nyl) propyl{] oxy) phenylr) - N- 6
6¢ qui nol ilnam ne 47 ui nolin -[1- piperaziinecar poxa
mgg (E2 anoﬁhenyl) 264 {13- (] é-a J30 448
p| peri di ny) grvp 'u' phenyl ) - benzoni frile
p| per azi je&ar boxani de (E282) Exanpl e 283
1{ 1- Di net/hytet hyl .
a4 fft4-(44([3-(1-P ridinyl)propyl]oxy}phenyl )t 1-
p razi gpyl [carbonyl f- It per d#,pecar box) € 83T
jr% 5 Ajsolution Bl WHEE _1%5
- (4-{[ 31 ' I nyl) propygoxy} phenyl J pi perpzi ne
(P11) (1 .94 mol) in di chl or onet hane 15 m )
V\kas added to a oM sbl gtion of phosgene I p tol uene (6
i) and $tirrer for|[6Q ninuteg. The sol vent was
r ved on and th¢ sTdue  {Lgsoivgd T n
_die%gl oro Lﬂ’l\)’\ riet R{‘/ am ne ( 1@% ,&gl. 9
mol ) wa fol | owed-by 1, 1-di net hy| et hyl
- pi peragi n€écar boxyl ate (1.2 g, 6.5 mmwol) and |t he
m xture l fv

244 (jO'VQ"’\’U D42 215 | 408

" Example 245
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10 stirred for 90 m nutes. The solvent was renoved by
evaporation and the residue purified on silica gel
eluting with a m xture of 0.88 anmmoni a

sol uti on: met hanol : di chl oronet hane (0.5:4.5:95) to
furnish the title conpound (1.13 g, 37% M (ES+) rye
516 [MrH +. -85 Exanpl e 284

141- Pi per azi nyl carbonyl ) -4-(4-{[ 3{ 1- pi peri di nyl) propyl
] oxy) phenyl ) pi perazine (E284) ,0& G A solution of

y} p%@ﬁ%’?%‘lﬂvgl% (é'PiJErIdlS{‘i-dJropo(xy)p’ﬁeEﬁ]r AIQA,JAQ(EQ&?W ] ox

pi per azi nyl ] car bonyl - i per azi necar boxyl at e- (E283)
(1.13 g, 2.19 mmol ) i trifluoroacgtijc acid (5 m)
and di chl oronet hane (5 tirrgd at room
tenperature for 90 m nukés. Th ent was renoved by

evapsuldibn ondiphvdylhdetc aads (1d uryg, B0 runidl)dad DMF (S@M) wateated with a
EX GhRRASF n%(atbuﬁhmm%rdpbiyypn&@nﬁwﬁﬂmeqnm Y¥Eemg)n DMF (1 mli),
5m Iy Wtri&hﬂé%'n 1328 1l Sﬁ MR 1R wad sRakeh for 5 min

g@:%ﬁ; ;J%k attl ) é)rytg% 8 éhﬁgpoly%r@-méﬁxiﬁﬁﬁﬁb i and

t§ % g {Lagprg Ilw& sﬁglgné?rna her 20 h,
y| ] rlﬁlte% j Q;S?/Ff ?sgzqa £<c nge
ﬁ%®§ cf@'idgeﬂéftﬂ’y\"?ﬁh aﬁbﬁpﬁ QBH’% !‘8@’99}10* wes iy
IQNagoidtﬂ!d etiNitgn Me©Hi(9.5 MhgTheiejutaditactiph wis cdncentrated to dryness Undef
pi pacuamighirgcthe ittngdmpound (17.5 mg). LCMS RT = 3.36 min, ES+ve m/z 498
- 4{MAH)B- ( 1- pi peridil nyl ) propyl ] oxy) phenyl) pi per azl ne
(E284) (100 ng, 0.24 mmol) and triethylamne (37 |,
0. bijg i n dichloromethane (2 m). The resulting

sm Zi H%:gutﬁ'ﬁ’rﬁu 1S§l gl\)/-ﬂ-gti—gsoonéﬂtd}% B%&Hg@%ﬁe?:m glg.telhazlne (E246)

SCX ion exchange reS| et hanol and t hen
a m xture of 20088 pn: met hanol (1:9).
The basic fractions we aj-ed and the residue

PUR ofufish &W-ﬁ—(&-bfﬁ@ncﬂﬂ yistbpid) B&bnﬁﬁp&a’i‘ané“(ﬁhﬂ@ b R-o%M (3
a W g e \Hi{h a°§bi 1eﬁé-‘i tﬂa"ng'?&ﬁl 357 @%i in DCM (1 m).
( Og y: 1’35 nﬁ% h at room
0Lk ?@tyg% 1% E@ﬁmm Yyashing
aSw Hecgide H@duct was eluted w:th a solution of NH3 in MeOH (0.5
M). The eluted fractlon was concentrated to dryness under vacuum and purified by flash

silica chromatography, eluting with 5% MeOH-DCM, to give the tifle compound {22 mg).
LCMS RT = 3.30 min, ES+ve m/z 394 (M+H)".

25
Example 247
1-{9H-Xanthen-9-ylcarbonyl)-4-44-(3-piperidin-1-ylpropoxy)phenyl] plperazine

Y

30  Polystyryl-carbodiimide (450 pmof) was treated with a solution of 9H-xanthene-9-
carboxylic acid (34 mg) in DMF (2 mi) and shaken for 5 min then treated with a solution
of 1-[4-(3-piperidin-1-ylpropoxy)phenyljpiperazine (D11) (30 mg) in DMF (1 ml) and
shaken at room temperature for 20 h. PolystyrylHsocyanate (100 umol) was added and
the mixture shaken for a further 24 h. The mixture was then filtered and the filtrate

35 loaded onto a SCX carlridge. After washing with 80% MeOH-DCM, the crude product
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appropriate add chloride: Conpound Acid Chloride M5
(ES+) nle MH +.

1- (Cycl opropyl carbonyl )-4-{[4-(4-{[3-(1-

cycl opropanecar bonyl 484

pi peri di nyl) propygoxy) phenyl)-1- chloride piperazin
carbon piperazine (E286) -86

1- (Cycl obutyl carbonyl )-4-{[4-(4-{[3-(1-
cyclobutanecarbonyl 497

glas)ngélne%tedgpﬁlg gg 4:928%} Hﬂeﬁ%’kn?aoﬁ (O%her.ﬁ% 'elu%ﬁar@cﬁbn was
1- (cquept@g?@ntpﬁmpsbgﬁ%r vagju 941d(p4mf Py fash silica chromatography,
cy@lu@tpgarﬂh@q‘@&’cal\dg@lﬂ-pcwgqrgdlen?[lo give the title compound (5.7 mg). LCMS RT
pi e i6ohnim ESyye mfayi 2 My fphenyl ) - 1- chl ori de

5i perazi nyUcar bonyl | pi perazi ne (E288)

1 (Eﬁmblabmﬁsaar bonyl ) -4- Q4(4{[3-(1-

26328981 NGB Ylepared accordin to the procedure for Example 247.
plperldlnyl)propyl]oxy}pheny - chloride

pi yttearbo IpEIdLIne

1- Hﬁ‘a?‘[’% (1- Pi per%}"ﬁy % propyl ] oxrgif)alen aﬁ -{[ 4-
trahydr|o- 2H pyran- 528 ¢

(tletrahydro-2H pyran-4-yi car hnnb;lﬁ\ 1 (M"'HLr bony|

chl oedade |i a| n_car bon |§5az i B8( E_2919F
)

j;

1-[(4-Ch|or 4-N14-(4-{[3-(1-
4dhl or obqnz | dwnyl)) propyl ] oxy} phenyl) - 1-
chl oride |pip oen‘vil razi n¢ (E291 Exanpl e

292

4-[ (349{ 4-4[ ( utyl - rii (]l'gr?yl )oisy?] phenyl } - 1- pi

par azi nyl)) I u phm (E292) 5 Stép 1:

Phenyl met hyI 1 1 dI thyI et hyl ) oxy] car bonyl
\I

}44- piparidi rhyv1n n zinecarpoxyl ate A
mixt 230 d acet ate 0(33413 560%ol 49 and

2,|2" - bi s(|di phl no) "~ binaphthyl (1.3 g,
7.5 nol % hea dat 1(0 Cfof 10 .
minut es.

251 Q’j\/ 214 | 465

10 Example 252
1-{(4-Carboxy-1-naphthoyl)-4-[4-(3-piperidin-1-ylpropoxy)phenyl] piperazine
di(trifluoroacetate) (E252)

|
CLQ
»
A solution of 1,4-dinaphthoic acid (50 mg) in DMF (2 ml) was freated with a solution of 1-
15 [4-(3-piperidin-1-ylpropoxy)phenyilpiperazine (D11) (70 mg) in DMF (1.6 ml) followed by
_ HBTU (88 mg). The mixture was shaken for 5 min then left to stand at room temperature
overnight. Water (100 ) was added, then the mixture was concentrated fo dryness
under vacuum and purified usihg réverse phase HPLC, affording the tifle compound (80
mg). LCMS RT = 2.36 min. ES+ve m/z 502 [M+H]".
20
Example 253
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of the product of Exanple 263, step 1

(1, 1-di net hyl et hyl 4-[ (4-i odophenyl )oxy]-1 10

pi peri di necar boxylate) (13 g, 59.5 nmol) and
phenyl met hyl 1-pi perazi necarboxylate (20 g, 49.6
mol ) In toluene (120 m ) was added foll owed by sodi um
tent butoxide (7.1 g, 64.5 mrriol). This mxture was
heated at 100 C for 15 ninutes and filtered through

ki esel ghur. The filtrate was evaporated and purified

on silica gel eluting with a m xture of e e: et hyl
20 ctrMehoxyezrtonyImetmQdRRIR OV é"@cﬂ?‘b"&‘ﬂ'ﬂﬂ%('?@.’°£°§{’%e“y'l
26%WipdvizigeBag3) W 496 15 [MrH +. Step 2: Phenyl net hyl
4-[ 4- (4-pl peri di nyl oxy) phepl ) 4- pi per azl necar boxyi at e

A sol ution of the ppodud Qmi.step phenyl net hyl
4-(4-[(1-{[(1,1-
di met hyl et hyl ) oxy] car bonyl
1- pﬁ%?é‘\‘ ' 4AMe 8%63??1"&199)‘”‘(

was stirred at room 20 t er - rfor 45 m nutes. The
sol vent was renoved by evgporan and the residue

urified an SCX ion exchange resin el uyt wi th
i e e e Sk Y Chem. 2002, 453,
50| P9 EH3BIHRURH (18 mb) acaienhid A A1), andkEO k2= &t 9 Yapere adisd
e rselict MRSHO (& 80 g iNaH RO @ (199 o) ancHthe mixtunewas stired at room
c on@opsnduré dndeBnitregen SvaighSFUrbEriaCi®, (398 g] dvdditlaiPG,82.66 g)
- 105t efsavediiRY B MR VA added and the reaction continued for 24 h. The mixture
4- {ufbs kfoh c&%@r‘lt&@dtu)ﬁher%&hﬂ%li ghdied v)lﬂ)f-b@)m?ﬁé]éélsl}ltaﬂrprecipﬂate
p| Q@%@Eﬁe& AR, Fabhed At |a§|r6 tahd @r’fe@hﬂf& ?5& e titlo
pr &8’1’]8 ng 2 ‘3 8 (s E0 K5 15 94 15t Ok of 1), 8.27
K- (17 763 (0 D758 (@ 11 D8/ Han (512 i HEEA-
ISnSﬁF %l)bx[:!sa gngygtgo qyg WFM;: rid ?1?0
cyorlmmmm)nbﬂwll(maqme 7.74 nmmol ) in dichl oronet hane
( 15haitile céfpatind 2vab qurepmredniedein Ar(mkthoxysarbahglipetrary] riaplthalene-1-
M ehbb§ice waP qQE283aY (50T rRy) ren8 | LUL3-piperidinpRyisrosbxy)prenyipipesaaine
SCp 1% Wfﬁt%ihé‘pr@éddhr’eﬁ& Eibihble 283 (YaNRY). a0mistAen2.7o
r?r actﬂ

202 i «anmoni a sol ution: met hanol (1:9).
The asi c wer e evaporated and the residue
purified,o S|I|ca gel elutlng wth a mxture of 0.88
amTOHPBe £9 sol uti on: met hanol. : di chl or orret hane
( o.1ﬂ+fﬁﬂsb%wethemmht%%ré Iﬂ(-’»rn ReridiyrRraporphenyl]
78Wiper@ing 2B e 450 [ MkH| +. Step 4:

1- (4-[(1-Cycl obutyl - 4-pi pelll di nyl ) oxy] phenyl } pl perazin
e A solution of phenyl
4-{4-[(1-cycl obut y%\pl
25pi per azi necar boxyl ate (1. Y in absolute ‘
et hastined 2€biutibn vms1—[4f(dfemgmbardvmthoxy)naphth-1 -ayl]-4-[4-(3-piperidin-1-
ylpropoxy)phenyl] piperazine (E253b) (38 mg) In THF (2 ml) was freated with a solution
of KOH (6 mg) in H2O {1 ml). After 1.5 h the mixture was treated with a solution of 2M
HCI in Et;0 (50 pl) and concentrated to dryness under vacuum. The residue was treated

30 with EtOH, then filtered and the filtrate concentrated fo dryness under vacuum fo give

" the title compound (29 mg). LCMS RT = 2.42 min, ES+ve m/z 532 [M+H[".

Example 255
1 [(4-Fluorophenyl)carbonyl]-4-(4-{[1-(1-methy!ethyl)-4-
35 plperidinyljoxy}phenyl)plperazine {(E255)
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15 room tenperature and pressure over a 50% wet paste
of 10% pal | adi um on carbon (500 ng). After 18 hours
the catal yst was renoved by filtration and the
filtrate evaporated to give the title conpound (889
ng, 94% WMS (ES+) W 316 [M+H +. Step 5:
4-1(4-(4-1(1-Cycl obutyl - 4-pl perl di nyt) oxy] phenyl ) - 1-
pi per azi nyl ) carbonyl ] norphol | ne 20

4- mor phol i necar bonyl chloride (78 ng, 0.53 nmol) was
added to a m xture of the product sgfromstep 4
(1-[41(21-cycobutyl-4-pjperldin yhphenyl } pi per azi ne
) (150 ng, 0.48 nmol y~and po: ownd di et hyl am ne
resin (300 ng of 3.2 di chl or onet hane (5

M ) stephii £44- [&-h%&bﬁhdnbﬁcmaﬁyurﬁmmiﬁynbﬁmd and the
fl |4—F‘-‘I§6r%b§1!éﬂ%ﬂb 450 ml 8.5 %&M&nétﬁ%b%l%&é dduédto
lpgl%i ’@% ,gWIst aﬁHtﬁé it (28ml

%% %nﬁ&hrﬁ%@ﬁwﬁ V?ﬁaﬂweﬁef’@'etﬁﬁﬂas b o %f

80 olv ‘Hfﬁ SS9ty %d m me hanol (3 I) This
4- {¥ak. t(eats{' Maswmw? 4*5/15)93 for 37 wiavpgianefitpred The Alaly yas
1- Syerqsatpdangdissglvddimethd agataterdhis isditionwag wasi@yl with saturated
s ol sgtivmrhydrbgentverbpiiatedsctiition dridd(sodhlmesultBiate) atdepaporated to give a
( 1-phirtk-sbfidl{2(58g, 0% Wb S e 301 M+H]*,

1Qi F&éﬂ» gli Wbmmmmw)m(mu&%bnﬁbnéa%m vijd- 0.66 mmol)

,ﬂd@ 3 | sgene |n t ol uene

3 tes
| g Y’%”‘dg )& ga-
zrgész‘?g%mmyﬂanm kUi g
1,108 mmofhadt. e vqrwﬂt r"él‘i*ﬁcﬂ@" @zes(z noromsran in

LSrmrdetiahygsefisrap E?@rﬁnl) Ehﬁjauturemasghrresl@t rwpmqrqutwe fqth1 & bayre The

wa geastioessadieed withcbtyladefalecnd washed siith 2 owlag sddiust bydronige

W tshiutionThe digahic@britibn Wés distdiom sulphate) and evaporated. The residue

S Olwk ipGrifledBA Qﬁf@'geﬂioﬁfmn@& i YRixtlfe: ob hearfs: il abdate (1:1) to

f ULBhg lihettﬁlg c&rﬁﬂohﬁd 9 E§+)'m'e 4BPIRHS (ESH) e
% ( 4-[(

2041 J 1 [ 4-FI {dmyloxy)phenyl]plperazine

8 ]1
ny 8 %FB éﬂ rye ?%5%5?9?’)’@ pi ﬁeram ne .

as (Mh\m@ﬂz tmomipppg@tme@r@ minugs. TreSelyentwas egoved by
[ Meydperation and the residue purified on SCX lon exchange resin eluting with methanol

25  and then a mixture of 0.88 ammonia:methanol (1:9) to afford the title compound (2.1 g,
95%) MS (ES+) m/e 384 [M+H]*.

Step 4: 1-[(4-Fluorophenyl)carbonyl}-4-{4-([1-{1-methylethyl)-4-
piperidinyljoxy}phenyl)piperazine
Sodium triacetoxyborohydride (360 mg, 1,72 mimol) was added to a solution of 1-[(4-

30 . fluorophenyl)carbonyl]-4-[4-(4-piperidinyioxy)pheny{]piperazine (330 mg, 0.86 mmol) and
acetone (126 pl, 1.72 mmol) in dichloromethane (5 mi). After stiming at room temperature
for 18 hours, with 2 molar sodium hydroxide solution was added and the mixture
extractad with ethyl acetate. The extracts were dried (sodium sulphate) and evaporated.

) ‘The resldue was purified on a silica gel column eluting with a mixture of methanol: 0.88

35  ammonia:methanol:dichioromethane (0.5:4.5:95) to afford the title compound (191 mg,

52%) MS (ES+) m/e 426 [M+H]*.

Examples 256-259
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Exanpl e 295

1-144([1- (1- Met hyl et hyl ) - 4- pi perl di nyl ] net hyl } oxy) phen
yl]-4- 10 (phenyl carbonyl) pl perazine (E295) o J i |
N~ Step 1: 1, 1-D nethyl et hyl

44hydr oxymet hyl ) - 1- pi peri di necar boxyl at e

1- ([ (1, 1-di et hyl et hyl ) oxy] car bonyl ) - 4- pi peri di necar bo
xylic add (2.0g, 8.73nmol) was dissolved in dry
tetrahydrofuran (20nl), cooled in an ice bath and

Erls %ﬁég B% 5]'@6 héld s%ﬂ»‘é%ﬂ a@%xasf‘n%le%és%smg Tg
P |%E‘f"°? ‘?e and stlrred

al | 8t
un aH-goh for /I hour-s Acnlllfl n of et hanol (Rrﬂ\

i n|tetrahydrof Gampoandri) was addddetasielAblabyidd] MS (ES+)
mef{ hanol (4m) and water (2nl). The sol vent was mle
refoved in vacuo and the residue dissolved in pthpkHy*,

ac pi-p-g1-@ydlopvasitRsdhyiiat h sat ur at ed | g, %,{y car ponaj®
so| pibérRihyfokAbhenyilBy@r gani c | ayer |u@s. s P@er ated, dried
unjﬁ[ C{waﬂ(ﬁ% lﬁ)lﬁtrgﬁﬁé 2 d evapor at ec? n vacuo to

gi V2,1 1 AT — - NVR—{ 38
2. 151Gy yq "ﬁg"" BOUTIR Gy on | Aretppenat o 490
m) | Methyigroyigopipesidinyigpyiohenyipiperazing | m) . 1. 46 (9H s),

1. 8710 (2H m Step 2:1,1-Di methylethyl

4- | 1-tSel6in@stclopbrityi-2-piperidiny)akyIpberyi-do x | éyafopentanone 452
Tr | [pifeostbhdrgiicationdipibataARgE28d). 6nmpl ) was added! to a

b a1 (L 20 i
owe

fo the prouuct 1onrStep—i—was—addet—The
e It xture was heated under reflux for 3
cooled reaction mxture was filtered and
W(WM‘@"WWSH@WWYIRM@Hﬂﬂ%ﬂwomylmbonyﬂ
thlﬁhﬁﬁﬁfaﬁ@z@md brine, dried under magnesi um sul phat e,
filtered and concentrated in yaduqg. The residue was
purified by silica g&l chro @»@ eluting with a

m xture of ethyl acet : h ne (1 9 to give the
tltlJ1 ﬁ %)ound 1.839 CDClI 3) 6 4.18-4.10
(2£ S caoponlast %ihY')ﬂbane 5218.25 19wl w34, adggd to a stiring

he produckgf Example 265 stpp 3 (yl(4-Auomehengihearholyl-4-{4-(4-

101 E@e'ld"wbxx)eflﬁnﬂlplmWIneSt(@r@; 045 jminof) he polynea by | ) - 1-

15a

20

pl penakxirohytijdel{€500hg of 4 (imdiy pRMAAINMahBITe0AN atd’ecOt acid (250
t22 pgémg h)mﬁw?mmMle& 12;}31&251 iThB h@&@ﬂﬁ&%ﬁéd Grdb) .

I fI6418 @vapolathdl TH 3% PrifiecPo

oot meera i iy ﬁqanf =y

olive o i

ven

Examples 261-262
Examples 261-262 may be prepared in an analogous manner to that described in
Example 255, step 4 from pentan-3-one and the product of Example 255, step 3.

Compound _ | Structure

1-(4-{4-[1-{1-Ethyl-propyl}-piperidin-4-

yloxy]-phenyl}-piperazin-1-yi)-1-(4-fluoro- \h q O j\©\

phenyl)-methanone (E261)
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vacuo and the residue dissolved In ethyl acetate. The
ethyl acetate |ayer was washed -89 with saturated
sodi um bi carbonate sol ution, dried under nagnesi um

sul phate and evaporated in vacuo. The crude product
was di ssolved in nethanol, treated with potassium
carbonate (2 equivalents) and stirred at anbi ent
tenperature for 30 mnutes. The potassium carbonate
was filtered and the filtrate evaporated in vacuo. The

ssol.ved T ethyt—acetate——washed—wth

;:tl s Ft&lrﬁ'pr?f“@ 84t e slol u i on, '

i, ﬂyﬁwgfa%ﬂavé(éﬂwf%maﬂkat i vaoubeto hve t he
tit[IMetEBeRedEed (5. 279) .  MB(EG+) Nt [I\/H—|] Step
4: 1L 1-Dinethylethyl 4-[({4-[4-l(phenyi car bonvl ) - 1

pi per azi nyl ] phenyl ) oxy) met hyl ] - 1- pi peri di ne
car lgmsyplakes 10 The product fromstep 2 (1.83g,

ot aﬁ“‘;‘;;@;g%ﬁwgﬁﬂwe”““%%&%‘f il

|od|de ( I) were added together in

2- but anone (70rrfl) and tjhe mxt u,@ ' ed under refl ux
for 24 hours. The m xture ed to cool to room
tenperature, treated wtH mthlosuffate (1M 1

5 teprel, wmaﬁylemym-ﬁnhio&&hmy}ﬁﬁlﬁeﬂiﬁuﬁa
| aYBFteMB&yI%%Eﬁd'aﬁJo%te 9518 f’nﬁw E‘a&ﬁﬁﬁ{a ﬁ\ h-rlﬁlo henol

dri @ebzg,nﬁlﬁs mma i ﬁou Jgf"i i 4
vac ,pe ,ew % ra a° ;WWF i) The

SI I ]
\*fa sfined Al n?eeamwewmed with sthy!

1 te and washed wuth 2 mo ar so um hydroxide solution The organic portion was
ékﬁ?werarsblem))andev(anor[a(ed, “Tipk pesidielivas/buriBied an o) sticg bekimam
yi }?ililtiog willy 91 bexahb-ethlrapetate to dfbalthesitiepompdud ), 64%) MS (ES+)
0. 631304 M+rESBACSSol ved in dichl oronmet hane (3nl), 20
t r estbe ok 44(4-ddbphdnyedyisenting acid (2n) and stirred at

15 OOSTARI SEeRUYH G- aﬂ[ﬁﬂo o%ﬁerﬁi E{@ EI?-.S ?&&M&Q} (5.5
il i e
? eI s e"ﬁeﬂf?*weadfb regidu as' es"@rm

o d- w'%m wasiextygctediipta dlﬁblgrp@eha@a:#wﬁeﬁaameee

co rﬁﬁ%@adi% gulphetn) aed eveparated foafiard theditle complofing (8.4tgh82%) MS
20 | {ESH) o PMUMEHL'0. 1 g); MS(ES+) W 380 [ M+H]* 25

St Steps3: 4-[(4-lodophenyl)oxy]-1-{1- -methylethyl)piperidine

1- [sédi(rolirfacétdxybbrohyhas (ayh rigdz2 Rkl %mdamtafs\sluhwmhe

nyl }ouflct(:fmew @%ﬂ&ng ‘?19 Qéeto%?‘Pss
25t r ‘ﬁ %%molmﬁﬁg%%% m%?dag%a i')ﬂ g‘;

eg@ng‘% n‘@ﬁs{re eXiracted w:

yI aoeatate extracts were diied (sodlum sulphate} and evaporated to afford the
tite compound (3.63 mg, 94%) MS (ES+) m/e 346 [M+H]*,
Stap 4: 1,1-Dimethylethyl 4-(4-{[1-{1 =methylethyl)-4-piperidinylJoxy}phenyl)-1-
piperazinecarboxylate
30 Amixture of palladium acetate (32 mg, 5 mol%) and 2,2"-bis(diphenylphosphino)-1,1"-
binaphthyl (135 mg, 7.5 mol%) In toluene was heated at 100 °C for 10 minutes. A
solution of the product of Step 3 (4-[(4-lodophenyt)oxy]-1-(1-methylethyl)piperidine) (1 g,
2.9 mmol) and 1,1-dimethylethy! 1-piperazinecarboxylate (647 mg, 3.5 mmol} in toluene
(10 mf) was added followed by sodium fert-butoxide {320 mg, 4.4 mmoi). This mixture
35  was heated at 100 °C for 3 hours and filtered through kieselghur. The filirate was
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tenperature for 15 m nutes. Sodi um

triacet oxyborohydride (152ng, 0.72mmvl) was 30 added
and the reaction mxture stirred at anbi ent
tenperature under argon for 36 hours. The reaction
m xture was diluted with nethanol and passed down an
SCX I on exchange columm (5g) eluting with nethano
foll owed by a m xture of 0.880 anmoni a: net hano
(1:9). The basrc fracti ons were conbi ned and

concent r%tg(% grr ﬁ?cuo to afford th |t| Eéé%%

1- gj joromethg gtﬁ 7\ tofun grp Iti und (770 mg,
net[;ﬁ%m[é"i%ﬁ chﬂ[MaH] *( phenyﬁ:ir boEyI ) pl peT?gfrne
( E3%) 5: 194-{[$i{ t-Methylethyl)-4Dipesidimyllexyinhienyl)piperazine
5( 3$)soﬁmﬂ6rmf theqxathretichie) 5 I+ pipethylethyi d¢a{[bObypetayiahylPhe
t i tplperidhBgIpAshyaspiferRPadafidxfiate®NT50 mg, 1.86 mmol) in iriflucroacetic
( 3%2:16 {4 i) wds étrnga Hﬁ’B&?ﬂ{ E%&ﬂh)&&%%&&”‘ﬂrés’%mm was removed by

0 S i ecp q%\% g\ Giuffy Wik fHERlaRol
e [
3 ga&d gr o gﬁ ?j{ll to ﬂ% gatteﬁc_:‘mgzrﬂnd (514
10, &g s 1.30.1.12 (1 H .
0. w 914 l1-(1=M8tﬁ'y eihsuéwlpzridw’minrewrw@r»mv ro-2H-pyran-4-

( 3¥carhopylipdpargaing/| ) - 1- pi peri di necar boxyl ate The title

C oAyTixtorg ofvertymeEr bpand evbichexyheartivdiinpide@6@ ng of 1.8 meld resig) ng

t hetaridrozH-pfran-ExabadiR agif $119 tne0.86 minid)) BRI {-CRGH8)zobiazol-1-
1542311(1 5 M8 olsb nlﬂhormr d:dﬁer&%etﬁ’an%%rc(rﬂn Hﬂemo mrs?ut&&h&pr@&ct of Step

1-(4 Hos b, 0.46 mmol) was
1 S B Ly A TN S
n) 55 U?Ft? r.[n @g\;g H?t re of 0.88 ammonia
Rlutigh g err%f’-# ) tp Susmisfuthe tiYe PORRPYSE Y A
20T|r125%1’t1$(;5m9; %’R}‘Uﬁcﬂ . prepar ed f??)gét he product 1oﬁfA‘

step 2 and the product of Exanple 295 Step 3 using

t hExamyplesozbdcdesExanpl e 295 Step 4. MS(ES+) me 480

[ M’_’H leb26PtEI684ere prepared in the same manner as Example 263 using the
Xﬂe%éiﬁhfaﬂﬁﬂhredﬂntﬁé‘ﬁélL 6&&)’3 pi per | di nyl met hyl ] oxy)

2Sp en ) pl perazine The titl conpound was prepared

j t IIC Il ITUU
E(arrpl e 295 %‘Eﬂ’%‘.’“’ VB(ES+) Ve [380 [ r@h‘-ﬁ + St ep”'s (ESH)
511-[4{{[(3S)-1-(1- Met hyl et hyl )} 3- pi peri di nyl{] 1)p
xj)phenyl]-4- (phenyl carhonyl) i perazine [M+H]*.
4-{[4 (4-[[1 (1-Methylethyl)-4»- 4-cyanobenzolc acid 433
piperidinylJoxy}phenyl)-1-
| piperazinyljcarbonyi}benzonitrile (E264)
1-(4{[1-(1-Methylethyl)-4~ Pyridine-4- 409
piperidinyljoxy}phenyl)-4-(4- carboxylic acid
pyridinylcarbonyl)piperazine (E265)
1-(4-{[1-(1-Msthylethyl)-4~ 4-{methylsulfonyl) 486
piperidinyfloxy}phenyl)-4-{[4- benzoic acid
{methyisufonyl)phenyllcarbonyi}piperazine
(E266)
1-{{1,1-Dioxidotetrahydro-2H-thiopyran-4- tetrahydro-2H- 464
yhcarbonyl]-4-(4-{[ 1-(1-methylethyi)-4- thiopyran-4-
piperidinyfjoxy}phenyi)piperazine (E267) carboxylic acid 1,1-
dioxide
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20 The title conmpound was prepared fromthe product of
step 4 and acetone using the nethod of Exanple 295
Step 6. MS(ES+) W 422 [ M+tH] + Exanpl es 297-299 The
foll ow ng exanpl es were prepared fromthe product of
Exanpl e 296 Step 4 using 25 the nethod of Exanple 295
Step 6 with the appropriate ketone or al dehyde as
Indicated in the table below. Exanple Ketone or M
(ES+) Al dehyde mle MH+

1-[:4 ((T (2 1. Ol nnanf\ll '2 n|rnr_=_d_ Ay ITrmth !}CX”)
oy q IW}IBRHH@N@?%&)S" hen -4- hen (HATPMQS‘?F"'I Vi1 pdr azi%e
E2 9 Piperidinyljoxy}phenyl)-4-{[4-(1- carbonyl)benzoic

1- [ yrtolidify®Bibody)phidnglcamooyly | et hy|lapid3d. Mep @heui, ry | |

Cy ¢ bippraapa(ERes) 34 46(10), 1845-1857,

metlhyl } oxy) phenyl ] - 4- (phenyl car Hogys)) pi pera7i e

car boxal dehyde EZYo

?54"5}; 1- Et hyl 3- pi peri di nygnet hyl } oxy) phenyl ] -

AC e % -PIperidlnﬁfprppﬁrﬂoiyc}:&re%?l)rh -Llpgltaglznw]carbony%morpholIne
1 [ ?)[(3R) 1- (1- Met hyl et hyl ) 3- pi
)phenyl]-4 30 (phenyl carbonyl)p
Cr~ SteplllDIrretherthyI
(3R) - 3- (hydr oxynet hyl di necar boxyl ate The
t|tIe corrpound was pr redfrom

Stk o i i
295 %";5' NI\/R(CDCIS 8 399358 (34,

(1 Hf\ 9|?n|on gf Q@-{@-(ggupsq_dlrml)prﬁayl]oxg}pg@ygplmrf (Q‘E 1 )::%24 mg, 1 73
1. gmmel) Hlichlgrametigne10 mi) wps addpsidropiwisetto 2M.selutign of phasgemp in
0. 96luene2.8 (Mi}HThegixtufst veas sfimedlat thoiDiterapengtire fan B0 minutes and the
10 3RyoBrefitiwae esmadvby by evhpdraton to ghertashits powddr ¢i8e mbln RMRI(DMSO) &
conpg wmmva&swwrzezézﬁ fﬁ dale, 9.5 @dt@é (1@ﬁ| ) ¢pe(h3| s ng

t he6 : step
Q% qt‘é‘%r ¥
15

erl di nyl ] met hyl ) oxy
ine (E300) -91 T

.‘T : Bﬁ%pﬁﬁo@hgh@rq(ls 09 2.08

FRonyymor 10H, s), 1.30-
Morpholme( 5 pl, 1.1’ mmol) wasa ded 10 a nifxture of the product of Step 1 (4-(4-{[3-

(1-piperidinyl)propylloxy}phenyi)-1-piperazinecarbonyl chloride hydrochloride salt) (170

mg, 0.42 mmol} and triethylamine (126 pl, 0.88 mmol) in dichloromethane (5 mi). After

60 minutes the mixture was evaporated and purified on a silica gel eluting with mixture of

methanol: 0.88 ammonia; methanol: dichioromethane 0.2:2.8:98) solution to give a white
20  solid (141 mg, 81%) MS (ES+) mfe 417 [M+H]*.

Examples 270-282
Examples 270 to 282 were prepared in the same manner as Example 269 usmg the
appropriate amine highlighted in the table below.

25
Compound Amine MS (ES+)
m/e
. _ [M+HT*.

1-(4-{[3-(1-Piperidinyl)propyljoxy}phenyl)-4-(1- Pymrolidine 401

pyrrolidinylcarbonyl)pipsrazine (E270) _

1<(1-Piperidinylcarbonyl)-4-(4-{[3-(1- Piperidine 415

| piperidinyl)propylloxy}phenyl)piperazine (E271)
4-(4-{[3~{1-Piperidinyl)propylloxy}phenyl)-1- Ammonia 347
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5.

10

10 1.22 (1 H nm. Step 3: 1, 1-D nethyl et hyl

(3R)-3-[((4-[4-(phenyl carbonyl)-1- pi

per azi nyl ] phenyi } oxy) met hyl ] - 1- pi peri di necar boxyl at e

The title conpound was prepared fromthe product of

step 2 and the product of Exanple 295 Step 3 using

the nmet hod of Exanple 295 Step 4. MS(ES+) We 480

[ MFH " 15 Step '

4: 1- (Phenyl car bonyl ) - 4- (4 ([
$+ 1

y} ﬂnJ_nQLa—l:_r\%Jh "ru Wars- IJI C[J ¥ CU
f

Jll\ally\lHI P’\‘ L& v Ille L_l_l
B e -

1005 P&ee@nmprompmh)enw 380 [ Mhpmoshelped: 433
perédirykajboiyi}rlonidesHoijleq ERRS) ) 3- pi penl dl nyl ] met [yl } oxy.

(4T -FiRhanpnbopyiBRyHeh) R T aZi NehickbrpHoind i1t | €465

maéi%ym&omewﬂoﬁﬁeqm&m&gﬁ@% ¢ 1inmcﬁitaep64 and
S gd%il E{Jﬁ r@ S 3np40*’{e?rarﬁ'%’od ng431
Yk -Rigerr s f? B A

f
|
nr‘nln 295 St epi6

hﬂ(zmérawmﬁym apberwwuqawevucﬂ-(‘iket GR6[2.6- | 443
il A tpipdridifidieropdleyithenyhipiperazinSELTES+) dimatholiplsiitt |nf e
H +

ne
[14{[4-{4({{33(R]°rp%ri hiepABEyhedmPL per i di aylpbAdidy| )| 0X 458

u%?ﬂ?l je3 endlnecaraoxamlda (E277) | carboxamide

429

Q'-‘%Q'-‘%S'% ”?2 ks 8%"-‘@
D

R | i r@o% £14°° | 2R :
E:{fg{:{ -&3 % d??%amne(.%/%_'ggmlsal nyl]

WMI ne
c ajr biAEhed ol d RSP elhild1-303 - H2-phenyl 477

4-|(ipbridid)propyiI3S ) phdmyDpipbraziesdERT9) 3- pi pepymbliding | met hyi ) ox

Y) ipRestehyl-d-pyRbliamyitaiooiipac@yipeny| ) banzprids i | e (E3QFY

ft u eiliélinyl)'aroplloxy}phenyl)plparazine (|E280r)a2| - pyrrolidine | E—
trli f“‘t_%'zt; anog@%ﬁc % g 42 %@@Mﬂ o
1, € ' S (e CNSRCLCY
N-(4-Cyanophenyl)-4-(4-{3-(1- 4amino 448
piperidinyl)propylloxy}phenyl)-1- benzonitrile
iperazinecarboxamide (E282)
Exampla 283

1,1-Dimethylethy! 4-{[4-(4-{[3-(1-piperidinyl)propyljoxy}phenyi)-1-
piperazinyl]carbonyl}-1-plperazinecarboxylate (E283)

M :'Tu\r(
A solution of 1-{4-{[3-(1-piperidinyl)propyljoxy}phenyl)piperazine (D11) (1.8 g, 5.94
mmol) in dichloromethane 15 ml) was added to a 2M solution of phosgene In toluene (8
mil} and stirrer for 60 minutes. The solvent was removed by evaporation and the residue
dissolved in dichloromethane (30 mi). Triethylamine (1.7 ml, 11.9 mmol) was added
followed by 1,1-dimethylethy! 1-plperazinecarboxylate (1.2 g, 6.5 mmol) and the mixture
stirred for 90 minutes. The solvent was removed by evaporation and the residue purified

on sifica gel eluting with a mixture of 0.88 ammonia solution:methanol:dichloromethane
(0.5:4.5:85) to furnish the title compound (1.13 g, 37%) MS (ES+) m/e 516 [M+H]*.
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5 and 1-hydroxybenzotriazol e hydrate (5.7g, 42.2muol)
were added to a suspension of 4 (1-piperazinyi)phenol
(5.0g, 28.1nmol) in dry dichioromethane (50mLl). The
m xture was stirred at anbient tenperature for 2
hours, diluted wth dichl oronethane and washed wth
saturated sodi um bi carbonate sol ution. The organic
| ayer was separated, dried wunder magnesi um sul phate
and evaporated in vacuo. The residue was purified by
10 col umm_ chromat ography eluting with a mxture of

et HptaneA®4t e: hexane (1:1) to give the title conmpound
(2 BY)PipevsiBarbony-4 463 { pipgridingdprapyloxy}phenyl)piperazine
1, lERB4ret hyl et hyl
(38) 3-([(4-(4-[(4-cyanophenyl)ca r o I] 1-

pi per azi nyi } phenyl ) oxy] met hy -1- I di necar boxyl at e
The title conpound vvas rom t he product of
step 1 and the produ t anpl e 15 296 Step 2 usi ng

t he net hod of & )) 05
J4M|A_Eolutlms9fe1 1-q;methylethyl 4-{[4-(4-{[3-(1-p|pendlnyl) ropyl oxy}phenyl)—1-

{inprazipylicptoers)id-ninerzineerrbaxyinte BRBE) (015 P TymYh in
pi pefluamheslit hedhéStrant Yisainromethand (5enlyFres stifed|abroot ierapenaiure for
Wa Bopimday Teb dolveritwiaé eempivedhycivapdation angl tBe nesidwegpurifies an SCX

- MetidskcRtinge Fasin @Rty whmetiaRB ahd thiibh Fixture orfogss4dindnlit-H) -

20 saffidh:iflthancl 1:9) to fumish the il compound (854 mg, 04%) MS (ES+) mle 416
104- ﬁ 4 ({[( S)-1-Cycl opentyl - 3-pl per di nyl ] net hyl } ox
1]-1- piperazinyi}carbonyl)benzonltrile The
t|t| e co%ound were prepared fromthe product of step

pent anone usi n%ﬁ t he net hod of Exanﬁ)l e 295
o éd%"eﬂrm{r npridinyDpropyHoNvep

1- (pmwy&aarbmyj}pwemme(lqsm (1- pl peridi nyl )et hyl ] oxy) p
henyl ) pl perazine (E304) Step L

1- (4-[ (2-Bronoet hyl ) oxy] phe J4- yl car bonyl ) pl pe
razi ne The product fro @%e 295 $ep 3 (1.0g,
3.55mmol ) was diss but anone (20nml), treated

di br n
15, A R ROV (0 3 ! BTl yias g e i T f 141
r eglEP'PF'n@cqﬁM!'b*I—@-{wa@ Piﬁ’é '@@P@M@Mﬂheﬂwsz&%’w (5684) (100 mg,
ho @124 miiiheand Elatbviaine (7. 926 muead) imdichiaemethane ¢ o). The resulting
anibdure waestiped altrermetemperaturecidr 60 rhihutesa Tiis wasevdporatediand:
by pasddd throtigh & SEXJioR exthasgRtedititing Witk meBarmbband thea raiivde of
202n4d.8€4infrdhih 88lutibh:irdtnBhd Y1:9). PeDadt Ractidiisverd duaboraed bt the
;ﬁve%&:%}‘ é@&?@sﬁ@i g4 zﬁugﬁ \ﬁﬁl) Qt%:éeﬁu rﬂ?é‘&ﬁ:‘n&ﬂi& ;EL pdh %ben%’
olu h! m 0.5: u d .
S|Eé/c)aM§ ? A&EI\? ]'J“L'h é[ an WIE'F‘H -9@

25  Examples 286-291
Examples 286 to 291 were prepared in the same manner as Example 285 using the

appropriate acid chloride:
Compound Acld Chioride MS (ES+)
m/e
, _ [MeHT
1-(Cyclopropylcarbonyl)-4-{[4-(4-{I3-(1- cyclopropanecarbonyl 484
piperidinyl)propyljoxy}phenyl)-1- chloride '
piperazinyljcarbonyl}pipsrazine (E286)
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a mxture of ethyl acetate:hexane (1:1) to give the
title conpound (0.40g). MS(ESt) mle 390 [MH]' Step

2: 1- (Phenyl car bonyl ) -4-(4-{[ 2- (1- pi perl di nyl) et hyl ] oxy

}phenyl ) pi perazlne The title conmpound was prepared
fromthe product of step 1 and piperidine using the 5

4- ({4 [ 4- {[3 (1-PI perld| ny ) pr

nmet hod of Exanple 295 Step 4. MS(ES+) W 394 [ MtH]'
Exanpl e 305

pyl]oxy} 2- (trlfluoroma

0]
bof
D

Y SO icarpeapals G a ™ Phydobutaneaarom | 407
4- EBP@WQR"?MM’W&“@MEﬂhyI ) phenol | chloride
3- z : azine(Eg87) 1. 88ml, 15. 4nmol ) was

2. =t aorotrethyrpt
erl dI ne 20 The product fromstep |

di <,s¢d:yomdenty|cm:e.w-¢-{[am-{¢ @4n) andyciopsrtaieestoodyk h 512
br ompé}mmwprg;gn]o,@@hamml ) dropw s@echidifae resul ti ngﬁ
M X pigéraziNySarsdnyididerhzRb (E2BEPI ent fenperature for 2

POV 2oy cRAEL R bR 94— E-ﬁ% A L A 0 T R
di £ ' §ai chl o] GIRSPRERESIERN L |8
CIOTBfPér)]"é?ERR%Daﬁ%H} 153a|t ﬁr a?eg"‘%‘al um bi car JO\I’I:I:{:
sol MY ZEJ CHAC nd

bulphate—and -
ev ab‘&ﬁ'ﬁ?‘@d’ipqr 'ﬁm!dlwtqnﬂloxmmnyi)e%{[ﬁu cteftahydigcdHmyrand by 6528
si | (tefeahyged-2id-hyrandyiogrbeybry- el ut i ng4-sarbdmybchioride ur ¢ of

hek pmazﬂiyﬂédrmmmhfaaine(E(ZQOM) to %i ve the title

CO"PaLCHIoloBh [Ma(( d-chorotfensoyt - 53| (155

d) p:geriaﬁylﬂ)rdb?ﬂ plll'énwsi) .89-6.8 30!‘5011&!: egd) 5.5 (1H,

s) rbonyllpiperazine (E291) N N
ICIIyUUAyI IJI Udyl |JI |J

was di ssolved in
2- 2030m ), treated with 1-(3-

c hl H&if-lbGyolphutdd-ripenidingdenyinrhieny}-1-gipe(zeinyiearbonyi]

3. GBWDW)IIG(EMSSI um carbonate (1.17g, 8.48mml) and

sodi umiodide (0.15g, 0.91 mmol)_ajd heat ed under

reflux for 18 hours. (The ni xtufefwiislal | oned to cool

to ambi ent "tenperature, [dil @o W th ethyl acetate and

g/vashed with water. The orgd&nic | ayer was separated,
d

r i eP 1y finepyt Wﬁ%ﬂﬁ%i‘ﬂﬁ?@ﬁﬁy%ﬂ]%ﬂ ted in

vadirpridinyoxyiphenyit1nipsraginetdrboxylate silica gel

¢ hrfomestueegf agladiumlacetata (300 wigt 5 mal%)iand 22'eistdipheffithosphino)-1,1-
ambbaptahyi et 3g 7@ meliopih kdieREWhd latd @0100: °4 1dr:18 Minulted. Akolgtion

t hef thé bloBuct 60 @eé Qte G Q) 1-dhfiRtHipethy! AR SiodBrerylidd1-
IOAS,t eﬂ"d ﬂecﬂrb Q Q mol) a henyl etayl 1-piperazinecarboxylate (20
. InNol S0 art xide (.14,

mmol) {?] a d é\ft‘ 1%% Qg ¥or L] E‘lﬁ%ﬁt%sw {asln tzgg through

15

20

kieselghur The fltrate was evaporated and purified on silica gel eluting with a mixture of
hexaneethyl acetats (2:1) to fumnish the titie compound (6.4 g, 26%) MS (ES+) m/e 496
[M+H]*,

Step 2: Phenylmethyl 4-[4-(4-piperidinyloxy)phenyl}-1-piperazinecarboxylate

A solution of the product from step 1 (phenyimethyl 4-{4-{(1-{i(1,1-
dimethylethyl)oxylcarbonyl}-4-piperidinyljoxy]phenyl}-1-piperazinecarboxylate) (2 g, 4
mmol) in trifluoroacetic acid (5 mil) and dichloromethane (5 mi) was stirred at room
temperature for 45 minutes. The solvent was removed by evaporation and the residue
purified an SCX ion exchange resin eluting with methanol and then a mixture of 0.88
ammonia solution:methanol (1:9).methanol, The basic fractions were then reduced in
vacuo to fumish the title compound (1.53 mg, 97%) MS (ES+) m/e 396 [M+H]*.
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30 An oven dried 50nml round bottonmed flask was charged
w th pal |l adi um acetate (23ng, 0.10mol),

rac- 2, 2' - bi s(di phenyi phosphi no)-1, 1'-bi napht hyl

(97nmg, 0.16mmol) and dry toluene (4m ). The m xture
was heated under argon at 100C for 3 mnutes after
which a dark purple solution was obtained. The
product fromstep 2 (0.76g, 2.08mml) In toluene
(Znﬂ) 1, 1-di et hyi et hyl 1- pi perazi necar boxyl ate

6 49 oluene 35 otaSS|um

t erﬁteﬁat@wﬁw S Sl PR B BT ho
m xPiPsrazivpearhoxyiate 100C - 94 for 5 hours. The reaction
mi xPagiua tigpetoxyhomiwdtide §1.&d@o¥.74 mmiollivas adfledtotdsohigen of the
aci oduabf sipp 2 deenylosthy! d{t-@@ieildnyloeypieanl & piparkzimearbbxyle)
Bl ui58 g, 387 hmbparedyclbbutapbreqBwady, 7y743nman) ik BiokiSroRéthahe G &mI).
amwm 2hétRs, R¥ahol Whs Sdded Imh@.a&tu?e dvapsrhtb® Frﬁe WBKiGe was

C Ok A thraH an@(ﬁ(ﬁ&” fdsiy @lﬁﬁh:ﬁ ﬁ Iy &Jfﬁeﬁ(\@ﬁu reof

PUrd dd &t @Y ség; &ncxﬂetﬁanol( fa'ahd
m Xt (q? or ngﬁ‘?a'ﬁe an
% kS gy o SiiH 851 T"H% w@furec BMTOTB. 49g)
sggq_ ‘mgthengkdich 5 g95) to furnish the tltle compound (1.35g,
aﬂ [(ES{) m/eit nyl ) propyl Joxy)-2-(trrtluoroneth
yl )Wﬂﬁfﬂ%mmmm piphridinyliokiplanylipipasizines pr epar ed
f r dvaotulien qf pbehymietigf 4-gtHE mySobutyi-H pipéritiny Do@lprshyl-¢- of
Ex aipptaginétAfbolfle (185 Vo In abkduts éBandvidthi wakystbsta@d at
19 (dof] thinbetatireRing Brdsslld'ier Qéd%’wét]p‘a ¥ bt 75 BdibdidtR bR 500

)plﬁﬁﬂ“ﬂft - 18 holts R @g %} b Y tf:é fi e gvaporated to
gxglﬂg Nzo] cac % % &*HP‘MZWQ
zﬁ&%ﬁ%;&ﬁ 42l ;?weerm XABRIVAA T at o (1131,

Ipsraginyheagpenylleternhollée | n dry di chl or onet hane (5ni)
20r or4 mphelinegarbenyl chindde) (78 chgcd.55 mol) wassgiddd 5 nistardotthe
0. #@dvadfrym ke 44t -aridoutyhé-piridinyt @y phénylsipbrainep(Too @y,
~ t engemaol) laad helymet bomtarewaﬂm m"seqemo .a@ oﬂa zhm&@) wes

utln

di Hﬁfﬁé‘?ﬂmﬁméﬁb Hﬁﬂﬁ%ﬁqﬂ?bhb ﬁ evapo ted.
EXFhYaEISu fie biY Elﬂg oft sHi ng“%
25a %ﬁ%ﬁg §0|lR|0n rr% ig&@ si{/tgg Ao

4
gi 62 F'ﬁt:&t%mﬂseﬁg’ﬁ %‘%’ 1§g%) 2?35{:5( ES+) rile 501

[MtH] . 20 Exanpl e 306
2- | car bonyQ 1- pi perazinyl]-5-([3-(1-piperl
di #{ipabyMpbyiptnydntperidingdxy}pheaEp6)

30 piperazinylfjcarbonyi}morpholine (E293}

Q.
A solution of the product of Example 263, step 5 (1-(4-{[1-(1-methylethyi)-4- ,
- piperidinyl]oxy}phenyl)piperazine) (200 mg, 0.66 mmol) was added to a 2M solution of
phosgene in toluene (1.3 ml) and the mixture stirred for 30 minutes. The salvent was
- removed by evaporation and the residue dissolved in dichloromethane {5 mi).

35  Morpholine (75 pl, 1.1 mmol) followed by tristhylamine (126 yl, 0.88 mmol) were then
added. After 60 minutes the mixture was evaporated and purified on a silica gel eluting
with a mixture of 0.88 ammonia solution:methanol:dichloromethane (0.3:2.7.97) to

.. furnish the tite compound
(177 mg, 65%) MS (ES+) m/e 417 [M+H]*.
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fo,ar+il~ ~1 n Step 1. 2-Bronp-5-hydroxybenzonitrile
25 3-Hydroxybenzonitrile (2.0g, 16.8mvl) was

di ssolved in acetonitrile (20m) and cooled to -20C
Tetrafl uoroboric add diethyl ether conplex (2.3m,

16. 8mol ) followed by N- bronosuccl nimde (3. 0g,

16. 8mmmol ) were added and the m xture allowed to warm
to anbient tenperature. The resulting m xture was
stirred for 5 hours, treated with aqueous sodium
hydrogen sul fate solution (38% 10m ) and extracted
wi th nethyl 2-nethyipropyl 30 ether (x2). The organic
extBxa®Pe 23fr e conbi ned, washed with water (x2) and

br .Hd-me.u-Metmylemwa-pimwwﬂpm@uvlbﬁ-&wmﬁunﬂ%mwﬁt ed
I N piysecazine (E204) r esi due was purified by silica gel

K hrexsmie geaupit)prepatst inifie windmannen as Exareple 29 fehyiperidine.

2- nigd (RebheRYs megfher / di chl oronet hane (2:98) to give
t he t|tIe conpound (1.589). MS(ES+) W 197 [M H 35
St GE% Brono- 5- {[3(1

'@1%@%?*5% bipelars sﬁf"z WS Slep | and
101 BsAINgi B2 di ne hydro hI ori de using the
nmet hod of Exanple 305 Step 2. A?(LE +) W 324 [ MtH| +

Step 3: 1, 1-Di net hyl et hyl
4- (2-cyano-4-{[ 3-(1- pi perl di p1)opy oxy}phenyl) - 1-
5 pl perazl necar boxyl | e conpound was

prepared fromthe prgdugt of step 2 and
1, 1-di met hyl et hyl 14 piperazi necarb6xyl ate using the

mté"gg"% qf 1- 'memeﬁ'v? T ?c?méolhyli\-/?’-{: meridinilafbdigiate [ MH

2- (1B Hetyietioxylgarpqnyl-f-pio F9 J)% Ié‘ﬁ?s
ni S;quh@-g 1@%%?%@%@@9&% Wﬁg\d@gﬁaﬁs
pr @dmu&mh%m&wr@ommm(g? #6ned, 1746009} tiedep ArgorEy. aﬁpi’@%
15St efowed tdWianinSd-2miént Beditpefakdrdfint slitrexiunber argon for 4 hours. A solution
2- [ofmétRARIN S &7 todhydnbfuren 1 08HWaE atyedfollowed By rhdthanol (4mi) and
Pi A&tk By THeRoR BN Waf ?‘é’r}ob&ﬂ? Qatub Eu*ld tBe retikd6e dikdolved in ethyt
COTRQMD hQJ ﬁi%a t i %Hhﬁ'll?:ﬁ:a utigd (SJ. $Re a%ﬂ:qayer

gtenzo' Cpawgeg ff R BhSE o Bhordté b o W e
20 compound {1.83g). 'H NHIM?? (2153013) 4.18-4.10 (2H, m), 3.51-3.50 (2H, m).272—

2 68 (2H, m), 1.75-1.69 (2H, m), 1.62 (1H, m), 1.46 (2H, ), 1.20-1.10 (2H, m).
Step 2: 1,1-Dimethylethyl 4-(lodomethyl)-1-piperidinecarboxylate
Triphenylphosphine (2.79g, 10.6mmol) was added to a mixture of iodine (2.59g,
10.2mmol) in toluene {(90ml). After 5 minutes, pyridine (1.65ml, 20.4mmol) followed by
25  the product from Step 1 was added. The resulting mixture was heated under reflux for 3
hours. The cooled reaction mixture was filtered and the filtrate was washed with
saturated sodium thiosulfate and brine, dried under magnesium sulphate, filttered and
concentrated in vacuo, The residue was purified by silica gel chromatography eluting
_ with a mixture of ethyl acetate:hexane (1:9) to give the title compound (1.83g). 'H NMR
30 (CDCls) 5 4.18-4.10 (2H, m), 3.11-3.09 (2H, d), 2.72-2.65 (2H, m), 1.88-1.82 (2H, m),
1.62 (1H, m), 1.46 (9H, s}, 1.20-1.11 (2H, m).
Step 3: 4-[4-{Phenylcarbonyl)-1-piperazinyljphenol
4-(1-piperazinyl)phenol (4.0g, 22.5mmol) was dissolved in dry dichloromethane (50ml),
treated with tiethylamine (3.4mi, 24.8mmol) and benzoyl chloride (2.6ml, 22.5mmol) and
35 stired at ambient temperature under argon for 2 hours. The solvent was removed in
vacuo and the residue dissolved In ethyl acetate. The ethyl acetate layer was washed
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Exanpl es 307309 The fol |l ow ng exanpl es were prepared
fromthe product of Exanple 306 Step 4 and the
appropriate carboxylic add indicated In table bel ow
usi ng the nmethod of Exanple 305 20 Step 5. Exanple
Carboxylic Acid M5 (ES+) me MrH+
2-{4-[ (4- Cyanophenyl ) carbonyl ] - 1- pi per azi nyl ) -5-{[ 3-
4-cyano benzoic 458 1- i eddin ro o benzonitrile
(E307) aci d
2- {4 0 per
4-f rh%s%ﬁr au sggi}rrggi@@%m} BSOPL&]?TY 8?%11 upgjr 6na i iuqﬂ‘yzilj h?te(a/[;rg

E3%)8 rgte H vacuo e crude product was dissolved in methano ed wit

sgiym pargenated? RG4IvElsntshid| stifed at ampiant tqmperature for 30 minutes.

4-( hep)ytapaypm gﬁrl;pyrpte B39 filtered and the filtrate evaporated in vacuo, The residue
Py rwas! disdolved icethy acejts, miashed|with astiratey bodiub: bicaalvdnate\sbijtion, dried
pi pererrhagnesiresuiphale bhd b@poraR0 %) vabipnZ givethadith dompbld.(5.279).
ChemsEs+/Re 283 vbBf. 5- 1857, 2003) Exanple 310

1 (&eﬁ: h.upf sfﬂtﬂﬁﬁiaﬁﬂfiﬁﬁgm& Pl perazi ne 25

“‘ zru F’S’HB 3 rr 1, AV 16 O T .S
Thé’ iy %M?B@dhaﬁ%%s nelhandes pelr.grmodide 249, 13.5mmol) were
Rdderjogativer m&@mwyogh@d@q igixture heated under reflux for 24 hours.
ohihe Optp e Fpyest o dbal & hgr leohiaturs, tieatersiithgotinm tiestifate
of (Batépl) andadradedwithZethyl Ads(aleSThe dryahicIdyvér WadtddbarateB, walshgl
152: 4yith wlePBridyihe; dhed under magnesium sulphate and evaporated /n vacuo. The
4- (tile Edmpiifer (4 30d) %’aé gbtm'rébq{y sﬁlﬂé’dr AhSRRY rg ¥ BiLEHEAN |a)mu]ture
Pi REL Iaéb%ié’lﬁ gpound was prepare

fr%‘l& Bh rbo et by }
& Q.E azi %E%‘?‘:%‘i T'%\“('gi @*ﬂ n%t"ﬁgﬁg'\%éﬁygi [ ;??;i ,E':,'fno 5

treated with h'iﬂuoroaoetlc acid (2ml) and sﬂrred at room temperature under argon for 2
hours. The solvent was removed in vacuo and the residue dissolved in methanol and
passed down an SCX ion exchange column (5g) eluting with methanol followed by a
mixture of 0.880 ammonia:methanol (1:9). The basic fractions were combined and
- concentrated in vacuo to afford the title compound (0.1g); MS(ES+) m/e 380 [M+H]".

25  Step 6: 1{4-({[141-Methylethyl)-4-piperidinylimethyl}oxy)phenyl]-4-
(phenylcarbonyi)piperazine
The product of step 5 (90mg, 0.24mmal) in dry dichloromethane (4ml) was treafed with
acetone (0.06ml, 0.72mmoi} and glacial acetic acid (1 drop) and stirred at ambient
temperature for 15 minutes. Sodium triacetoxyborohydride (152mg, 0.72mmol) was

30  added and the reaction mixture stirred at amblent temperature under argon for 36 hours.
The reaction mixture was diluted with methanol and passed down an SCX Jon exchange
column (5g) eluting with methanol followed by & mixture of 0.880 ammonia:methanol
(1:9). The basic fractions were combined and concentrated in vacuo to afford the title
compound (98mg); MS(ES+) mfe 422 [M+H]"

35
Example 296
1-J4-{{[(3S)-1{1 -MethylethYl)-:’--plperidlnyl]methyl}oxy)phanyll-4.
{phenylicarbonyl)piperazine (E296)

'
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10 Step 3:

1-(2-Fluoro-4-{[ 3-(1-pi perldinyl)propyl]oxy}phenyl)plp
erazine The title conpound was prepared fromthe
product of step 2 using the procedure of Exanple 295
Step 5. MS(ES+) We 322 [MtH]' Step 4:
1-(2-Fluoro-4-([3-(1-pl perldinyl)propyl]oxy)phenyl) - 4-
(phenyl car bonyl ) pi perazine 15 The title conpound was
prepared fromthe product of step 3 and benzor c acid

usi %%pt - ﬂ@gﬁ. fﬁ&ﬁsg) ﬁﬁg >r) Ve
426 ? %f&ﬂg%
vver JLM lpogwg?i"n HTERRS Hb‘gﬁt“g eéhVéc_tmcgtbe }§'
an RsAGH uping %M?W@Pla@t?&jmm‘dr id&lM&iCDﬁls) 5
t he3198*8|5é (%‘emm 5941% )t He2-288 ({Homb 2.8E2 &81H: m), 067 -1BAPH,
5. mdrfi(eH, @hﬂ@@é&ylﬁr(ﬂ-l A ORI Sg). M e M- +

4- { Ptep@21,HDiroetbyldthI[(3S)3Liquiomethylji1 e iBinasarbd:racd Pheny!
) - 1Theltitle pansrinfdw&s ephsl from the product of step 1 usrng the method of

; p@*ﬁi‘tﬁﬁ%ﬁéﬁ%ﬁ%?ﬁ e i e

29
L 3 phen erazi ne (E312) acrd
D%P‘itg’("lmbw ﬁ%}ﬁﬁ%ﬁé&%ﬁﬁ ar?m{’ ‘Joxy} phenyl ) - 4-

Lermpoury s pisomp! g mpdotcbeiey? ot Eramp
(Es%g RO a8 Al 4 b ot b g i A

1518 Lﬂieﬂ.ﬁam’hé}[ﬂhﬁ)bonﬁ)’-ﬁm[@sﬁiﬁr peridm I methyl]o§}phe:$é%enrz)lne

4- {Thé {ith> dolripBuir@-whs Eeéét&»a f?énﬁ)%
1- Ezampxepmsrémw (ES¥) g nol I'n

They éﬁ%-@%@r@e& Bipguﬁrﬁﬁ 150 9herwﬁéan?gld)

W pol ystyrene (3 2rrrm| /g, 294ny,
) gbﬁrﬁ% "‘é?ﬂ?d Was Eﬁrrﬂhf@nttaﬁ PRyt ofstepdirand ecqteheling ihe

25

30

o geiheer Exawale@% 2 8- MS(ESHim/e A82 [M+H]'

Examples 297-299

The following examples were prepared from the product of Example 296 Step 4 using

the method of Example 295 Step 6 with the appropriate ketone or aldehyde as indicated
in the table below.

Example Ketone or MS (ES+)
‘ Aldehyde m/e
[MeHT*

1-[4-({[(38)-1-Cyclo‘pentyl-S-piperidinyI]methyl}oxy) Cyclopentanone | 448
henyi]-4-(phenylcarbonyl)piperazine (E297)
1-[4-({[(38)—1-(Cyclopropylmethyl)—S-piperidlnyl] Cyclopropane 434
_. methyI}oxy)phenyl]-4-(phenylcarbonyl)piperazine carboxaldehyde
E298) _
1-[4-({f(3s)-1 -Ethyl-3-piperidinyljmethyl)oxy)phenyi]- Acetaldehyde 408
4-(phenylcarbonyl)plperazine (E299)

Example 300

1-[4-({[(3R)~1 -(1-Methylethyl)-3-plpertdinyl]methyl}oxy)phenyl]-4-
(phenylcarbonyl)piperazine (E300)
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tenperature under argon for 1 hour. The reaction

m xture was diluted with nethanol and 5 passed down an
SCX i on exchange colum (5g) eluting with nmethano
followed by a mxture of 0.880 amoni a: et hano

(1:9). The basic fractions were conbi ned and
evaporated in vacuo. The residue was purified by

col um chr omat ography eluting with a m xture of 0.880
amoni a: met hanol : di chl or onet hane (0.5:4.5:95) to give

the title conpound (84ng). MS(ESt) mfe 435 [M+H ' 10
Exanpl e 315

4-{[4-(2-Fluoro-4-{[1-(1x m-4-pi per | di nyl ] ox
y} phenyl)-1- piperazi ny@r bonyl ) nor phol i ne (E315)
Step 1:1, 1- D net hyl et hy

4- [ Steplar ﬂ,mnéihyﬁﬂﬂﬂhwﬂh)v&wﬁm&hﬂ) ﬂariljdrmmrmmeat e

15 fnditeeBnsouhh Was rZJEHES‘H ¥ Rarbonyl}-3-
di sgsérmmgcarﬁbxar&sc.h %L.ﬁgatné/%fﬂs&%f%%&;g &8 ;p’%ﬂ%mrz‘{gbsﬂa

935?&%1 ay- 35!"4"% Y igp%d ?a?ﬁééé%wr%’ p2 (3H,
e 31 4nmol )

ands P21, W'Wtaﬂafavldwsid w@vtw pirgerid The

r es Thextitie gormpound wes piepsredtfiom thepreductaiisiep nmsmmfhp meﬁnp@pfe

undexampledSh sfep 2. "HNNR(DDES|:pd14l 11-8.08 (141 hy, S87-3 8211, @), 3.00-2.08

Vac{2, d)Thes-2.25 (261,&), Was-15o1 (1H/ i t1668-162 (H a1 %2 (0B, ,f1.30-

1et hyp2 @R, meet at e/ hexane (1:9), the white solid

fil i4li ca gel
C'mgfgg}gg%ggﬂ b %%vgﬁﬁ it O
\{l‘f???o fwas prepa %lrom the product step g,[%ﬁhg roduct gf7|55xampte
i s e TR ShREmpe SR 1% p%'ﬂ%s*h'é"e-r‘ﬁg M T auct
1$r ls{’f—e‘b(PheMGWYDﬁ*HWjPiMQInulmﬂsullmdphqwﬂlmlperazlne
di chiedilorrmpoamiws30aphied frof Eﬂ'letmae!ﬂstep 8 hsing the method of
t r i el 382 Step 6. MBESHITR RS0 Mt st | rred at anbi ent
t engiey at1qaqﬁtm-1z1-hemy|&hyl)-§la.ﬁmaein WckyjpRomyped | n
VaqHRenyRArHoRFH made basic add| tion of

LR GOt B e

under magnesi um sul phate and concentrat ed i n vacuo.
Th&Expmpleg3@1-38% purified by -98 col urm chromat ogr aphy
el Uhe feljowing examples wena peparkd Gor8 8@ product of Example 300 Step 4 using

25amiemethavedt Ezanie 2U5EEpaE e mg tHeapproprztdaldéhydd ¢ kefbiveast he
ti trideae@npound (2.13g). MS(ES+) me 275 [ MkH] +

Example Ketone or MS (ES+)
Aldehyde mle
_[meHT*

1-[4~({I(3R)-1-Cyclopentyl-s-plperidinyllmeﬂ'lyl}oxy). Cycloﬁenténone 448
phenyll-4-(phenylcarbonylpiperazine {(E301) .

1-[4-({[(3R)-1~(Cyclopropyimethyl)-3-piperidinyi] Cyclopropane 434
methylloxy)phenyi]-4-(phenylcarbonyl)piperazine carboxaldehyde
(E302)

Example 303

-92-



Step 3:

4-1 (4- Br ono- 3- fluorophenyl)oxy] 1- (1- et hyi et hyl) pi per
idine 5 The product fromstep 2 (2.13g, 7.77nmol) was
di ssolved I n dry dichioronethane (20ml), treated with
acetone (0.86ml, 11.7mol) and acetic add (2 drops)
and stirred for 15 mnutes at anbient tenperature.
Sodi um tri acet oxyborohydri de (2.48g, 11.7mml) was
added and the m xture stirred at anbi ent tenperature

d f 18 h Th I
i | RS xlana PP sel TS IS RBR - oot ur at oc

sodhippiR2inyisarbanyiibaazositdle(EA08bn and brine. The organic
| ayer was dried under nagnesi | phate and
evaporated in vacuo to Qi v e conpound.

MS(ES+) mle 317 [ M+H]' €p 4:1,1-Dinmethyl ethyl 4-(2
fluoro 4{[ 1- (1- net hyl et Ayl ) - 4-

ri hen zi hecar boxyl| at e The
t | t ﬂﬁ%%%@p#¥%3?5§’$ AbYBPRaRitie s step 3

va_@tten%?ét 55t (B.2g iR 2mmel, 1 P'a'quw@vmds@t@y (Giged3ATHY)
5t h@nmvﬂs@wmnzgnmw hydrgig 5. %1, 42 2@mol\BerE8ddeditiea slpension of 4-
[ M{HpiperStimiphenol (5.0g, 28.1mmol) in dry dichloromethane (50ml). The mixture was
5: btirtedaithrabien tehipofaturd foFBhdiys, ilutadiwith dicilbRrieihehd vl vashel P
he Ryth sRirBRk aadJMb.caMa@ssuh@ncﬂmmré é%rse t64] dfidsO™M
the &tﬁg&%mmsu h&te afy été;& g&gf pﬁﬁm e

te

lozggw s ? g@% Sannigoreiy
I}rmrphol [ ne The title
Urff‘f(ﬂ‘é’ #ikl-and

mpmmztnnapl@avmmethmﬂ Bipﬁlttﬂﬂmmvlﬂhe pr ocedure of

litle cBrmdouni/BaESeparddfron3be privéiud} of step3 dnx heypraeiu@ bBExample
154{ PYoStemaysing the meited oiExamile 295 ey 4. MSi(B+)imdé 508 Mprlopy | |
Oxﬁiebhew)(mtamweminwteh@qamﬂwn}mnz onitrile

nyl}benzonltrlle

1 &%ﬁrﬂ&ﬂﬂ@ %&Bﬂcﬂﬂ% Ry §Po{:k? 2@:‘31 g thp gefed of

orl
aSSI um car o at 30 (17. Gg 127. 4mm|)
ﬁtez"gt%lie.l‘ﬁfﬂ( S G ey plper RO ABR R BN o A
soP'B?’PGHY‘B?'Qﬂ"W'MBﬂH@R)I (10g, 45.5mml) in
di Phettitlg barepoathere plep&edrirgm tee grodhet of step 8 androgclopientanone using
waibe mebad eldExampie @85 step 6. MS (B mée 47BHMHE - xt ur e was
all owed to cool to ambient tenperature, poured onto
25 Wots@hphegoa( S500m ) and stirred for 10 mnutes. The

e oo o o
oo™

Step 1: 1-{4-[(2-Bromoethyl)oxy]phenyl}-4<{phenylcarbonyl)piperazine
The product from Example 295 Step 3 (1.0g, 3.55mmol) was dissolved in 2-butanone
(20mi), treated with 1,2-dibromoethane (0.46ml, 5.32mmol) and potassium carbonate
30 (0.73g, 5.32mmol} and the resulting mixture was heated under reflux for 18 hours. The
reaction mixture was allowsd to cool to ambient temperature, diluted with water, made
basic by addition of aqueous sodium hydroxide solution (2M) and extracted with ethyl
acetate. The ethyl acetate layer was separated, dried under magnesium sulphate and
evaporated /n vacuo. The residue was purified by silica gel chromatography eluting with
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1

35 Step 2:
(3R, 55)-3,5-Dinethyl -1-(4- ([ 3{1-pi perildinyl)propyl]ox
y} phenyl ) pi perazine -99 The title conpound was
prepared fromthe product of step 1 and (2R, 6S)-2,6
di m t hyi pi perazi ne using the procedure of Exanple 305
Step 3. MS(ES+) W 332 Step 3:
4- ([ (2R, 6S) -2, 6- D et hyl - 4- (4-{[ 341- pi perl di nyl) pr opyl
] oxy) phenyl)-1- 5 p|pera2|nyl]carbonyl)benzonltrlIe
The product fromste 57
d sgg& o PSP BRI AP R B° PEPoUTE (SaRsp MEYE S e
tri ne (0.21 ml, 1.50mml) and 4-cyanobenzoyl
chl Stepe 1{m¢8wg§rbom!)%ﬁﬁtﬂ-()1 -pipeddinpiiethytloxy}phenyl)piparazine
was Thé iitlelcareipaind Rsdprépaired ffiths productof sted @ andpipendink asing e
AourethofibftBxample 296Step4l MBIES /e 8ot [MiFN].ur e passed down
an SCX |on exchange 10 columm (5g) eluting with

¢y lowed by a mxture of 0.880

met

a E_ra 51 Si C t.i 0 vvere
contilied ﬁa w;gﬁ’ @Q’l?’w ?é@'ﬁs"m?ﬁ{sﬂfﬁ RIEL e
purP'lpF'?ﬁ ¥t ogz aphy el uting vvlth
amoni a: met hanol : dI chl oromat e (0.5:4.5:95) to give
the title conpound (158ng)“Y'MB(ES+) nie 461 [MeH " 15

Exanpl e 317 ‘
(2R 6S) -2, 6- Di met hyl - 444- (h341- pi peri di nyf) propyl ] oxy)
eyl ) pl perazi ne (E317)

phenyl)-1-(4- pyridinylcar

4- Pyri di necar boxylic add (% 6rTg . 94muol ) was

di ssol ved in dry dichl or onethans (5rﬂ) treated with
Ox abtgb 1Dh8mnoeha(t|(jﬁlmﬁﬁiﬂhylﬁbh9&nml ) and

di ne{igloreieiiyIRHdRol (1Lagi OB)ammd wab Hissuivell IndidettRRAN4AY SN

at ﬁmms biofiFB 2. d, Y6, SanGI‘S dropWSd. Frfie rel_&hﬁ\ e Whas Yfrdd at

et ,?oure%ga g 1SR L il
t ol Re
; ‘#?“5 cswi']taﬁ% 95?{56 g Ve Wafe e weshid gt
lgm fe tle!i gg?pgunderdnqgf;?ﬁqﬁp §ul;g|ﬁ@ and evaporated
t r i ’@t’wy? F?éid?ewﬂ_w edpysilipmasl Fhronmategrapiy glutingrygth a mixture of
m Xexang:dighiorogethane(d:4) torgiletheditig compiinci(@7BgntH NMR (CDCls) 5
t erEs-2EA(1I8, ), a0 1017, 18 (ia,L),S5.6008. 86t B clidyyistsh (tRgishanol  and

passtesi2: 29342 \Bromb-33eubRth ety B PRI ForgTiroBym ansl uting

S IUL% te (1 1790

200 tﬂ?mﬁ%ﬁ&lﬁf}&h stb HMB&‘@Qst&éEﬁ dﬁnUﬁe%% @with 13-

Ond
IT% mol) cﬁso%‘uml%cﬂ ﬁqggh 8&’3{"8‘ he re e twa‘ﬁhours
ph‘%m@a@ FrAlgrcip B0 I asmianHiameere -@teg iy thwaeeﬁte and
t h&vaphed|vwih waigp S eronicilgysy yas Weyqneﬁpadenwgqewwsuupw

and evaporated in vacuo. The residue was pursified by silica gel chromatography eluting
with a mixture of .880 ammonia:methanol:dichioromethane (0.5:4.5:95) to give the title
compound (0.76g). MS(ES+) m/e 367 [M+H]".

Step 3: 1,1-Dimethylethyl 4-[4-{[3-(1-piperidinyl)propylloxy}-2-
(trifluoromethyl)phenyl]-1-plperazinecarboxylate

30 Anoven dried 50ml round bottomed flask was charged with paliadium acetate (23mg,

© 35

0.10mmicl}, rac-2,2"-bis(diphenylphosphino)-1,1'-binaphthyt (87mg, 0.18mmol) and dry
toluene (4ml). The mixture was heated under argon at 100°C for 3 minutes after which a
dark purple soiution was obtained. The product from step 2 (0.76g, 2.08mmol) in foluene
(2ml), 1,1-dimethylethyl 1-piperazinecarboxylate (0.46g, 2.48mmol) in toluene (2mi) and
~ potassium tert-butoxide (0.30g, 3.12mmol) were added and the mixture heated at 100°C

- 04 .



Exanpl e 318
4-{[(2S)-2-Met hyl -4-(4-{[3-(1-piperidlnyl)propyl]oxy)p
henyl ) - 1- pi perazi nyl ] carbonyl)benzonltrile (E318)
-100 V _ ~I~Mf1 V V'Y Step 1:

(3S)3-Methyl -1-(4-([3-(21-pl perldinyi)propyl | oxy)phenyo
pl perazine The title conpound was prepared fromthe
product of Exanple 316 Step 1 and (2S)-2-
nethylplpera2|ne u5|ng t he procedure of Exanpl e 305

% ”NS!%'? jprL Mﬁ% 9 Pﬂﬂ?'fw Wi P?‘%
Eé f°!5" 92? ARge SPHBA 16 ipgWitit Pethan r%
Wd’f(}nﬁ Wﬁ?fﬁ,@hﬂﬂdh‘\gi ﬁ@e pasisdactionorere p@p‘alqed@nd
Ayaproiietn giavo.dbe tesidus wagypurified hyrsilicaeghlicheonodtogdeaphprpluting with
5305a riikiage db .880/&tmohtg/methancldichidridiethane (Cxa8Ps)as givd B dtk 10
The&omtbund\mﬁg) o@(ﬁmmmmm]pr epared fromthe product

of gePdR RPipbfidindphd BRuRbo ffen
gglﬂemdeo e '& ’L')p 2 qﬁwaf;%egg i 3@'5 %aﬁ
( E Exgﬁ 4%;]( oXYy

o [32(1 iperidinyiipronyilpah2diiiye hepyfl-
- 19 f’PWPﬂP‘Hé/pIICET EonT I ;’W&ﬁ FRCGRbErantit: s1o

phé q’ m@wﬂjmpe;mm)( my bdveth 1.8idryaatiesyldatoliimide
Ch éhdmmadig( 442ing, 0.848vriol) 58S T-h@BaFPenzotriazole hydrate (113mg, 0.84mmol)
( 2 Spredtifvirt ity dighigrémbihane (Bmi) kdp 80 imfufdY. I The product from step 4

154~ pi5aing ] 04260 WY hdded dRdPthe mixture stired at ambient te for 2
o8 Jmmaﬁﬁ J,amueif G LR O B0 B S o

f lu ngtlf gtg?rbo(l)ﬁ)z eﬂ b}(@ re gf 880
rrl ractions combined and evaporated in vacuo fo
give t?l e compound (0 1999) MS(ES+) m/e 501 [M+H]".
20
' Example 306
244~(Phenylcarbonyl)-1-piperazinyl}-5-{[3-(1 -piperidinyl)propylloxy}benzonitrile

(E306)
C

NS

- Step 1: 2-Bromo-5-hydroxybenzonitrile _

25  3-Hydroxybenzonitrile (2.0g, 16.8mmol) was dissolved in acetonitrile (20ml) and cooled
to ~20°C. Tetrafluaroboric acid diethyt ether complex (2.3ml, 16.8mmol) followed by N-
bromosuccinimide (3.0g, 16.8mmoi) were added and the mixture allowed to warm to
ambient temperature. The resulting mixture was stimed for 5 hours, treated with aqueous
sodium hydrogen sulfate solution (38%, 10mi) and extracted with methyi 2-methylpropyl

30 ether (x2). The organic exiracts were combined, washed with water (x2) and brine, dried
under magnesium sulphate and evaporated in vacuo, The residue was purified by silica
gel chromatography elufing with a mixture of methyl 2-methylpropy!
zt]her!drchlommemane (2:98) to give the title compound (1.58g). MS(ES+) m/e 197 [M-

35  Step 2: 2-Bromo-5-{[3-{1-piperidinyl)propyljoxy}benzonitrile
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4- B-(1-piperid inyl)propyl]oxy}phenyl) i razine
(E321) (2S)-2-Methy--4-(4-{[3-(1 tetrahydro-2H 430

pi perl di nyl ) propyljoxy}phenyl)-1-(tetrahydro-
pyran-4-carboxylic 2H ran-4- (carbon | razine (E322)
acid (2S)-2-Methyl-I-{[4-(nethylsul fonyl)

4- (et hyl sul fonyl ) 500

phenyl ] carbonyl } - 4- (4-{[ 3- (1- pi peridinyl) benzoic acid
ro o hen i pera2|ne (E323)

}16511456%4 t‘%ﬁ) ye! ared Fro a5t yAdqe(QZ oi C aggﬁ
l 5%( rﬁ?f é“%ﬁ fﬁ'iqmég 5'19 '9 wgp of r%i@ﬁé Bod s6F4.
top 3:1 bp-pwrﬁq

4{[3(1 pi peridinyl)p }ph
en thy %%B@ﬂﬁ[‘*}%@ﬁ’fﬂﬁ?‘? R’P@“("Eéﬁ%ﬁ ep
3 plifer@inesatibpkyatay |
( 3Rhe Btiemiripylinddves frepérad rdm pie peodlictiohsiép DarddyiHdirosthyiathyd ty
|) -pigerakingéapsipats DERAROASHbESFExATiste 805 $tep 3 MHESH) dvevizd
pr g@adred fromthe product of Exanple 316 Step 1 and

tgﬂj%:%tl gp?:‘%%% -p rFerldln f}p ro?yl o%ﬁ%;]kz]}g%ﬁgﬁ?%emgp q

Id|n |') propyl ] oxy} pheny
?He? F ol e"!'Ga H‘?P '&ﬂyvvas prepared from
t heipsridinyRpropylloxyibpnzonifriie ng the met hod of Exanple 295
St dpe Be dvBpeiBE)waspepBadirgnithelprod @it efstédr 4 and benzoic acid using the
154' (p[c(c@@)'e:sﬂvemmwomqtqpq MS(ESE) €33 [Mitrly| ) pr opyl ] oxy} ph
enyl )-1- p| perazi nyl ] carbonyl } benzonltrlle The title
$@Ragy epared fromthe product of step 2 and

%ﬁ%‘é%qom@%%ﬁé e e e

200 @pl e 325 Step 2 with the appropriate carboxyllc
ac| d indicated in the table hel ow using the prqocedure
of Example Garboxyllc Acld| Ms (ES+)

mle
[M+H]*

2-{4-{(4-Cyanophenyl)carbonyil-1-piperazinyl}-5-{[3- | 4-cyano benzoic | 458
1-piperidinyl)propylJoxy}benzonitrile (E307) acid
2-{4-{(4-Fluorophenyl)carbonyi]-1-piperazinyl}-5-{[3- | 4-fluoro benzoic | 451
(1-piperidinyl)propyiloxy}benzonitrile (E308) acid
5-{[3-(1-Piperidinyl)propylloxy}-2-(4-{4-(1- 4-(1-pyrrolidinyt | 530
pyrrolidinylcarbonyi)phenyljcarbonyl}-1- carbonyf)
piperazinyl)benzonitrile (E308) benzoic acid

(J.Med. Chem.,

46(10), 1845-

1857, 2003)

Example 310

1-(2-Fluoro-4-{[3-(1-piperidinyl)propylloxy}phenyl)-4-(phenylcarbonyl)plperazine
25 (E310)
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20 Exanple 305 Step 5. Exanple Carboxylic Acid M5
(ES+) me MH (2R -2-Methyl-I-(4-@@8-(1-
4-(1-pyrrolidinyl 519

pi peri di nyl) propyl ] oxy)phenyl)-4-{[4-(1- carbonyl)
pyrrolidinyl carbonyl ) phenyl ] car bonyl } pi per azi ne
benzoi ¢ add (E326) (J. Med. Chem, 46(10), 1845-

1857, 2003) (2R)-2-Methyl-1-(4-([3-(1- 4-pyridine 423
pi peri di nyl) propyl ] oxy) phenyl)-4-(4 carboxylic acid
pyri di nyl car bonyl ) pi per azi ne{E327)

(2R) - 4- ] (4- Fl uor ophenyl ) caslladyl ) - 2- met hyl - | - (4-{[ 3-
4-fl uorobenzoic 440 1- i exldin roo hen i erazine
(E328) acid (2R)-2-Methyl~-(4-{[3-(1- tetrahydro-2H
430 | eridin | roo hen tegrah dm 2H pyran-4 -102
ran-4- (carbon | i erazi ne~f 9, carboxylic acid
Exanpl e 330 1-(4-([3-(1-Pi perhdinyl)

pr oftgp J Ok{B)[pBroyrio)3-fludréphenyl)oxy]propyl}piperidine

(t rTﬁaltiuemmhﬁwwasmmwdhaﬂumﬁd 3-floRhe &l %(®330) 5

ST ey TESPBE SBTRECE T o,

t Ir

i (j?m 4 fﬁi@ﬁ% 3'%?45%3%@??'8#; 5’!Ef°%*ra h
( DI in di chl or onet hane (2

Af tRet mnlpgndt% pmpﬁ'tea r@ﬂW&@%@f@éﬂGﬂ h?w@,hd'@ﬁthm' 1-
i orPiRerazingerieoxyale ueingige melbpdiefiBxgmple 805 Sen HAMRES the ¢3%en
a Mgklire of 0.880 ammoni a: net hanol (1:9). The basic

1010 SteEB:t 1P A- 3 Y-pROAdEArapY oxyshehgmpipergzime 1 i f i ed
ON Thb kiliC@nPelindshad tpl'ébgrel'Mr&h R pmdﬁ&%fﬁe usirly tRSpradEoGe

?Sljf;s“ﬂ@f"”ﬁ”‘?{”*‘E CRn oo %,{;ﬁsg?gsi?
ph
rn/(&hen?flcaw pipe ‘QFP% Iggll ° 9

15 The title compound was prepared from the product of step 3 and benzoic acid using the
procedure of Example 305 Step 5. MS(ES+) m/e 426 [M+H]"

Examples 311-313
The following examples were prepared from the product of Example 310 Step 3 and the
20 appropriate carboxylic acid indicated in the table below using the method of Example

306 Step 5. . _ .
Example ‘Carboxylic Acld | MS (ES+) mie
_ ‘ [M+H]*
4-{[4-(2-Fluoro-4-{[3~(1-piperldinyl)propylloxy}phenyl)-1- | 4-cyanobenzoic - | 451
piperazinyl]carbonyl}benzonitrile (E311) _ acid '
1-[(4-Flucrophenyl)carbonyl}-4-(2-fluoro-4-{[3-(1- 4-fluorobenzoic | 444
piperidinyl)propy(loxy}phenyl)piperazine (E312) acid ‘

1-(2-Fluoro-4-{[3-(1-piperidinyl)propylloxy}phenyl)-4-{4- | 4-(1-pyrrolidinyl 523
{1-pyrrolidinylcarbonyl)phenyljcarbonyl}piperazine (E313) | carbonyl) benzoic
acld (J.Med.
Chem., 46(10},
1845-1857, 2003)

Example 314

4{[4~{2-Fluoro-4-{[3-{1-piperidinyl)propyljoxy}phenyf)-1-
25  plperazinyl]carbonyl}morpholine (E314)
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15
1- (Cycl ohexyl carbonyl ) -4-(4-{[3-(1-piperidinyl)propyl]
oxy) phe nyl) pl perazi ne (E331) Cycl ohexanecar bonyl
chloride (79 ng, 0.55 mol) was added to a m xture of
1- (4-{[3-(1- piperidinyl)propyl]oxy}phenyl)piperazine
(D11) (150 ng, 0.5 mmol) and triethylamne (100 I,
0.75 nmmol) In dichloromethane (5 m). After 5 hours
the sol vent was renoved by evaporation and the
residue purified on silica g eluting with a mxture
of 0.88 ammoni a 20 sol uti ork hanol : di chl or onet hane
(0.5:4.5:95) to furnish th itle conpound (150 nmg,
89% M5 (ES+) mle 414 [MrHY. Exanples 332-342 E332 to
E342 were prepared from
1 (4 {[3-(1- piperidlnyl)pro vyl 10Xy} phenyl) pi per azl ne
opr oride Indicated
. ; t Q}f% PR S § p b (ol el miioh Ve ool ® 331
ang %H Ypateds nomegzyl PRlystyrene (3.2mmol/g, 284mg,
"["Q""(al‘d PIOFRARINg; AP '9'19 {Ootbdgl. B194mynol) anti gtifred at amblent
2 t Wmﬁﬁfewemdq@rgon ifidr & hoiirc Brelyeattion rhixtereanas Witut¢da@thIyethanol and
& ar pasead dowh o SCH éon exchange column (5g) eluting with methanol followed bya
3- { inkktueof 0.88F dmribritenethanol (1185, TRY basoiak-toRe W¥relcdmbined and
4- CorapRaedAéuohd rediduB wasg pitifiedby B mn @RARBlohiabhy eluting with a

( E3RigtLreCb. 080 éjﬁmonra methanol di Ioromesmaze E045 1 f g5) (tciglve the title

1- { dofhpbuviaidtrign e wyzﬁ
1& (et hyl oxy) 438 eridl n I ro] o hen | erazine

3%3%' Egﬂzoyl chl or| de -103
1-( 3odi oxol - 5- yl-carbonyl)-4-(4-@B-(1- 1,3- 452
phlf@- Ay prest-Bh{imethylpibiitdspinepdipicxephenyiFB35) ‘

pi
be rirasizinyticashenylimoneholine (E318)r i de
1-{[3,5-bis(Trifuoronethyl)p yl ] carbonyl) - 4-(4-
3,5-bis(trifluoro 544
{[3-(1-piperidinyl)propyl] } phenyl) pi per azi ne

nmet hyl ) benzoyl (E336) chl ori de
1-[(3,5-Di chl orophenyl ) car yl]1-4-(4-{[3-(1- 3,5- 477
pi peri di nyl) propyl ] oxy) phenyl ) pi perazi ne (E337)

di chl orobenzoyl chloride
1-[(4- Bromophenyl ) carbonyl ] - #4- {[ 3- (1-
4- BlegPPR Bﬁﬂé&hwé‘ﬁ% 4-[(4-bromo-3-fluorophenyl)oxy]-1-piperidinecarboxylate
15 4-Bromo-3-fluorophenol (5.0g, 26. 2mmol) was dissolved in dry tetrahydrofuran {(100ml)
and freated with 1,1-dimethylethyl 4-hydroxy-1 -piperidinecarboxylate (6.3g, 31.4mmol),
triphenylphosphine (8.2g, 31.4mmol) and di-t-butylazodicarboxylate (7.2g, 31.4mmol).
The resuiting mixture was stirred at ambient temperature under argon for 18 hours and
the solvent removed in vacuo. The residue was triturated with a mixture of ethyl
20  acetate/hexane (1:9), the white solid filtered and the filtrate purified by silica gel
chromatography elut
s t:ﬂgs( Esli- o :% ;\gt?MT%I acetate:hexane (1:9) to give the title compound
Step 2: 4{(4-Bromo-3-fluorophenyl)oxy]piperidine
The product from step 1 (4.67g, 12. Smmol) was dissolved in dry dichloromethane (30ml),
25 - treated with trifluoroacetic acid (20ml) and stirred at ambient temperature for 2 hours.
The solvent was removed in vacuo and the residue miade basic by addlition of aqueous
sodium hydroxide solution (2M). The resulting mixture was extracted with
dichloromethane (x2), The organic laysrs were combined, washed with brine, dried
under magnesium sulphate and concentrated i vacuo. The residue was purified by

-98 -



pi peddi nyl ) propynoxy) phenyl ) pl perazl ne (E338) chloride
1-[ (3-Bronophenyl ) carbonyl ]-4-(4-{[3-(1-
3- br onobenzoyl 486
pi peri di nyl) propyf] oxyl phenyl ) pf perazi ne (E339)
chloride 1-[(2,6-D chlorophenyl)carbonyl]-4-(4-Q3-(1-
2,6- 477 piperidinyl)propyl]oxy}phenyl)piperazine
(E340) dichl orobenzoyl chloride
1- (2- Napht hal enyl car bonyl ) -4-(4-{[3-(1- 2-naphthal ene
458 i ridin | roo hen | razine 6E341) car bonyl
C h| S9iumg ghromatography eluting with a mixture of
"QelhaP'Pl iehlgiomethang (319590) t0.0ly3 fhie dilgompgurdd2.13g).
ﬂ%ﬁﬁ@ea@ FH]gl n carbon 1 | erazlne (E342)

C a I&WM-[(]II:Bmmbda’luoE)MBWI)hxﬂﬁSﬂ ~methylethyl)piperidine
51- [Tﬂwépﬁhh@fr@ﬁhemt?)mgrbmﬁfhdl)wébs%s&»[eah{&y @bﬂﬁbxh&héﬁé'(ﬁd@nl)
r omaégﬂa@wm%ﬁwdo)sempei %heﬁano(dééuﬂc QiR
3:3'89 LFJS afiBlent fe § ﬁrg d\I’H ‘émmol) was
apde Hﬁ%"? ?S“L E?Pge rgomf BREF- %
6%% [1] %{gy apﬁﬂ]déwaih 4_mt tU(afd sodium
10 i b I i hate

pi BiSALeR o '@B( ep?remlq Fyor wes iigd nrede( magnesiumsglp

g 28R ?f%‘ié’%“f} % e ecromaeuynd MBS Hawe ?%@a"ﬂl or 18
hoﬁtesp 4: TN dirpethylathiyl mmwmmqw -ingthglethpipdat i on and t he

r epipdtainfifpxpphériy)erchbipéradhddaimxgale €l Uting Wi th a

M Xt cBhpdinda from the product of step 3and 1 1-d|methylethyl 1-
1530b5£@955@ﬁ68>!9% sin ('t)l%t_g%éaﬁn 'B?%%g@% 93 _'E 0)9 z@%?z

gggr a4 %%4@ ﬁ‘ rmetﬁﬁetﬁy )4-4-%i7pgfm}il?yll%§y %hé.f’ym‘??’piﬁ‘azmw%r €
8 | P4 H§ing tHe peocedure S
)ﬂa‘% ?tgrg?f%q Eﬁssm ZE@LB@S, boxyIP‘lﬁc azl %wl ﬁdl cat ed

20| nSteh &: 4-{iiH2Flberogin[1:8methylbtbyl)-ppipeddingloxyfphEny)rpl e
34Blperaiiﬁ}4]cﬁi‘lﬁﬂﬁ}]ﬁﬂpﬁolﬁﬁi d MS (ES+) me
1- THeAitlE boronid Vol m@? AddBRRMthd prédducttdpl53mb Morpholine carbonyt
4- EHioios ey @D of Example 314. MS(ES+) m/e 435 [M+H]".
pi peridi nyl) propyl ] oxyl phenyl ) pi perazl ne (E344) acid
25  Example 316
4-{[(2R,65)-2,6-Dimethyl-4-{4~{[3-{1-piperidinyl)propyl]oxy}phenyl)-1-
pIperazir.'nyllcarbonyl}benzonltriIe (E316)

s

- Step 1: 1-{3-{(4-odophenyl}oxylpropyi}piperidine
1-(3-Chlorapropyl)pipetidine hydrochloride (9.9¢g, 50.0mmol), potassium carbonate
30 (17.6g, 127.4mmol) and potassium iodide (1.1g, 6.8mmol) were added to a solution of 4-
iodophenol (10g, 45.5mmol} in dimethylformamide (150ml) and the resulting mixture was
heated at 90°C for 18 hours. The mixture was allowed to cool to ambient temperature,
poured onto water/ice (500ml) and stirred for 10 minutes. The solid was fiitered and
washed with ice water to give the title compound (13.5g). MS(ES+) m/e 346 [M+H]".

35  Stap 2: (3R,55)-3,5-Dimethyl-1-{4-{[3-{1-piperidinyf)propyljoxy}phenyl)plperazine
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1- (4- Bi phenyl yyl carbonyl )-4-(4-{[3-(1- 4-biphenyl 484
pi perl di nyl) propyqgo) (y) phenyl) pi perazi ne (E345)
carboxylic acid

1- (4-{[3-(1-Pi perldinyl)propyl]oxy}phenyl)-4-
tetrahydro-2H 416
(tetrahydro- 2H pyran- 4-yi car bonyl ) pi perazi ne (E346)
pyran-4 carbo lic acid

1- (4-{[3-(1-Pi peridinyl)propyl]oxy}phenyi)-4-(2-

2-p r|d|ne 409 ridin (carbon | i erazine gE347

C ar Beg ttle corppqyind was prepared from the product of step 1 and (2R,68)-2,6-

FB\? ipgrazitelusipg Hrsrriratiodiy® PiFxeme BOSSHPH MB(ES+) e 332
14s noline 459 i erazin carbon is uinoline (E348)

car bt st 4-4(3R;63)-2,6-Dimothyl-4-(4-{[3-(1- pIperldinyl)propyl]oxy}phenyl) -1~
2-{ blﬁe:@ﬂln&lio%rt{o?qyﬂeﬁﬂdnﬂwl ) propyl ] oxy} phenyi) -
2- Q'HHB? duEﬁroﬁrr’ﬁ :.3(2@Jn'|"bzb '?Srﬁl%l% dissbbedh 4P 9|c‘lgr%ﬁﬁga1ane (5mi),

sl T e

C ar E‘f Has added and the mixtura passed own an SCX ion exchange

19.. (oplyrng 5s(>fluﬁ«wﬂ1umﬁfwvlmwnmwmﬁmarmc(rmmemanol

1§

204

30

4- p(y 19). dherbasttI@actiopy werd iconvbinei dnd mvapprated ¢ vzia Ehe i28iBUe) was

c arpudftedl Hy(sili%_:gaﬂchromatog_raphy eluting with ammonia:methanol:dichloromethane
5- {{P4:4(5495) fo3ive TheRiflp connpebiume/(1 5qmmgd WS (ESKyry o hear v H] -
5-pyrimdine 410 i erazin 1 carbon rimdine (E352)

L

aciPyr ylcargony )plperazlne (E317)

Met hyl 4-{[ 4- (4-{[ 3-(1- plpellﬂi yl ) propyl ) oxy} phenyl) -
4-[ (et hyl oxy) 466 1-piperiaz] nyl]carbonyl } benzoate
(E354) carbonyl] benzoic aﬁﬂ Met hyl

3-{[4-(4-{[3-(1- plper|d|nyI[propyI]oxy}phenyI}

3-[ (et hyl oxy) 466 1- plpe gizi nygcar bonyl } benzoat e
(E3 5) carbonyl] benzoic ac

ér | 1%5?9%@%%{ (“é:ré;d'o b lss&%’ %yé%ﬁ romeglane
ivlechiada A5 s e .G
eg@g n at ambient temperatu r 2 hours e solve was removed in
{[ ¥ iam fﬁe Fesidigaeptpath yith oliones Fee1psijusi wasredissplved in dry
( t dichiprometoanes (Byl) jnd t(eEBE With the prdiiat froro Eslample 316 Step 2 (156mg,
0.47mmol) and triethylamine (0.13ml, 0.94mmol). The resulting mixture was stirred
under argon at ambient temperature for 1.5 hours, diluted with methanol and passed
down an SCX ion exchange column {5g) eluting with methanol followed by a mixture of
.880 ammonia:methanol (1:9). The basic fractions were combined and evaporated in
vacuo. The residue was purified by silica gel chromatography eluting with

ammonia:methanot:dichicromethane (0.7:6.3:93) to give the title compound (110mg).
MS(ES+) m/e 437 [M-!-H]+

H

Example 318

4-{[(28)-2-Methyl-4-(4~{[3-{1-plperidinyl)propyljoxy}phenyl)-1-
piperazinyl]carbonyi}benzonltrile (E318)
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1-[ (4-Brono-2-rri et hyl phenyl ) carbonyqg- 4-(4-1J33-(1-

4- br ono- 2- 501

pi perl di nyl) propyl ] oxy} phenyl ) pi perazi ne (E358)

nmet hyl benzol ¢ aci d

1-[ (4-Chl oro-3-fl uorophenyl ) carbonyl]-4-(4-{[3-(1-
4-chl oro-3- 460
p|perldlnyl)propyl]oxy}phenyl)plpera2|ne (E359)

fl uorobenzoic acid 1- 4- Meth Isulfon | hen carbon 4
3- 1- 4 486 -105

Isulfonyl) benzol c
Chloro 4- (et hyl sul f
ro-4- 521

( plpe(dlnyl)propyl

ﬁx 0 razine
el oS N s o

ﬂ’¢ ct of xampTe Step 1 and (2S)-2-

o dosthiedisaie "sw P’SRS???S’H’éarPyF’FH?PFe‘?Oéz‘i'?Pé MEESS) S BT
aciter - 2%% Myihm&r{wn-ptpm@inyqp[r@m(llrxy}shwtmy| 388
3 dinedazinyllcarbonyilandonitriler azi ne (E363) butanoi ¢ acid

1 [The fitke- dompburalivess prparbd i the piodlict 4f b { dnd-4lckancbenzoic acid
2, Asigg thelpmcedule of Examgle Badi Sted 5. MS(ES+) miAe7I[MEHIBT azi ne

(E364) benzoic acid
1- [E&é"%gk%fé fl uorophenyl ) carbonyl]-4-(4-{[3-(1-

104 ""rni-%ﬁ Hgégogp %F Yo ﬁrgﬂ{;? HepEst o, $ Step 1 with

icacid indicated in the table below using procedure of
1 F{‘E’lfﬂﬂi‘?%ﬂﬁ%ﬁ@ net hyl phenyl ) car bonyl | - 4- (4- - (1-

henyl)piperazine

A
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4-fluoro-3-_440
pi peri di nyl) prexambpleoxy} phenyl ) pi pe&rBaxye Ack3 s (Es+) mie
nmet hyl benzol c acid [M+HT*
411 ﬁ?ﬁm éJ@ p%BT%%{‘y%r&&ﬁm Whl =TTk
l |
P gég{g }EI (P éﬂigl g)nyl)p be%z?o%:acu d (J. %67)
1H[ (3, 4- D'fluorophenyl)carbonylﬁﬁﬁm(43WQB (1-
34-difluagro 444 1845-1857, 2003)
pi (@8 2-tiethylk) @HI3HY-bbaidginypheny | ) RlaRshidiadcasodlies §ada
: exyRRbEY)-1-@-pyridinyicarbonyl) acld
piperazine (E320) _ .
(28)-1-[(4-Fluorophenyl)carbonyl]-2-methyl-4- | 4-fiuorobenzoic acid | 440
(4-[3-(1-piperidinyl)propyfloxy}phenyl)
piperazine (E321) .
(25)-2-Methyl-4-(4-{[3-(1- tetrahydro-2H- 430
piperidinyl)propylloxy}phenyl)-1-{tetrahydro- pyran-4-carboxylic
2H-pyran-4-ylcarbonyl)piperazine (E322)- acid _
(25)-2-Methyi-1-J4-(methylsulfonyt) 4-{methylsulfonyl) 500
phenyljcarbonyl}-4-(4-{3-(1-piperidinyl) benzoic acid
propylloxy}phenyl)piperazine (E323)
1-(4-{[(28)-2-Methyl-4-(4-3-(1- 4-acatylbenzolc acld { 464
piperidinyl)propyljoxy}phenyl)-1-
piperazinyilcarbonyl}phenyl)ethanone (E324)




1-[ (4-Chl or o- 3- net hyl phenyl ) carbonyl ] -4-(4-{[3-(1-

4-chl oro- 3- 457

pi peri di nyl) propyl oxy} phenyl ) pi perazi ne ( E369)

met hyl benzoi ¢ add

1-[ (4- Brono- 3- net hyl phenyl ) car bonyl ] - 4- ( 4- {[3 (1-

4- bronp-3- 501

pi peri di nyl) propyl ] oxy} phenyl ) pi perazi ne (E370)

nethylbenzoic add

1[ -4f|uoropheny|)carbony|) 4-(4-{[3-(1-
€36H‘1 -ﬁ};@%&i‘ ‘9 P 'BP!:JB’P‘&}?PW@'"(%s?l)

fILRi hyl-3-{[4-(4-{[3-(1-

3- (di et hyI 451 pi per| d| nyl y‘gl ‘opyl ] oxy} phenyl ) - 1-

am no) benzoic i erazin | carbon | aniline (E372) acid

N, N- Di mehyl - 4- {[ 4- (4-{[ 3- (£-14- (di met hyl 451

p|per|d|nyl)propyl]oxy}phep7I) 1- ami no) benzoic

pi perazi nyl | car bonAl ani | i n(E ) acid

1- (4-{[3-(1-Piperidinyl) propytTexy}phenyl) - 4- {J]4 (1-

4- (Sfem!fr"s‘bﬂ)mwthﬂ@3)-3-methvl-4-(4-{[3-(1-Plpeﬂdinyl)llropv oxy}phenyl)-

Sy rirgipéreiimpcadzuxietey | ) phenygcar bonyi } pl per azi ne
carpe fiyd Johpodrd was plepdréd fréim te raddd of Baimplafais Map it dndil,1-
- 1QfinduhyRmyB BRY-3-met0iperdib ddMoxylats GdiRg 8 méthod-sEEXBBle 305

?@?;;;? vl

37 t 418[M+ HI*

b

32%3“9&5 FS*')

bo FiRP N“dﬂéﬂoﬁ@ﬁ*}‘v%ﬂ@d‘li’ d@nﬂWﬂBﬂth}Phw)y

'@g@«ﬂ h@& ‘% iﬂ;g

pol yner
styrene

HL piedEingl]Garhenyifpezofifiley of 1.9 mmol /g resin) and 1-
The tifle compound was prepared from the product of step 2 and 4-cyanobenzoic acid
15  using the procedure of Example 305 Step 5. MS(ES+) m/e 447 [M+H]"

Examples 326-329

The following compounds were prepared from the product of Example 326 Step 2 with -
the appropriate carboxylic acid indicated in the table below using the procedure of

20 Example 305 Step 5.

MS (ES+) mle

Example Carboxyllc Acld
. , [M+H]*
(2R)-2-Methyl-1-(4-{13-(1~ 4-(1-pyrrolidinyl | 519
piperidinyl)propylloxy}phenyi)-4-{[4-(1- carbonyl)
pyrrohdinylcarbonyl)phenyl}wrbonyl}plperaane benizoic acid
(E326) {J.Med. Chem.,
46(10), 1845-

. 1857, 2003)
(2R)-2-Methyl-1-(4-{[3-(1- 4-pyridine 423
piperidinyl)propylloxy}phenyl)-4-(4- carboxylic acid
pyridinylcarbonyl)piperazine (E327) -
(2R)-4-[(4-Fluorophenyi)carbonyf]-2-methyl-1-(4-{I3- | 4-fluorobenzoic | 440
(1-piperidinyl)propyljoxy}phenyl)piperazine (E328) | acid '
(2R)-2-Methyl-1-(4-{[3-(1- tetrahydro-2H- | 430
plperidinyl)propyljoxy}phenvl)-4-(tetrahydro-2H- pyran-4-
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hydr oxybenzotri azol e hydrate (135 ng.1 mml) in

di chl oronethane (5 m) was stirred at room
tenperature for 30 m nutes.

1- (4-{[3-(1-Pi peridinyl)propyl]oxy)phenyl)pi perazine
10 (D11) (150 ng, 0.5 nmol) was added and stirring
continued for 18 hours. The solvent was renoved by
evaporation and the residue purified on silica ge
eluting with a mxture of 0.88 amonia

S ofutH-ers-rrethanrel-di-ehl-ereret-hane {(0-5-4--5-05)—+6

fu -l lpiparazi ligac ) e I
459 [M+H +. 15 Exanpl es 376-431 E376 to E431 were
preﬂe.hﬁub:fanom

1- ﬁﬁiﬁ#&dﬁuﬁﬁbbr@bﬂﬁx}m&ﬁnwy} phenyl) pi perazi ne

( Dl dnfbetyiBneiERBEABbRefadiB figshy C aci d | ndi cat ed

in the table W usi ng t procedure of Exanple
375. 20 Compound Acid | ) Mg MW +
1- (4-([3-(1-Piperidinyi’propygexy~3s pyridinylacetic
acid 423 phenyl)-4-(3-pyridinyl acetyl) pi perazi ne E377
B- MefTriforomethiyipheay [4F(8iflyaromstiyBpheniyllegribpny! carbonate (358 mg, 1
6- merhdl)WasZddedde & stivinl sojutioroof 4-(4-4301-
Pr gipetidisykrbpmeyphenipipkReRaD1 My 0 ey, DISthMEFiA BieRiXrnbifiane
acigo s rphem Fours the mBluRORER phasedd throubh &A sEkBon exchange cartridge
(1- emtl B(Jn)ﬂ ngn]a%%&re és%tah%ﬂla Frefetieng) g‘g b) Pretfabid
I(f' 4 %\ﬂ ijrrﬁg&g snhw%él'eﬂﬁn amlxture of
'8I E‘% Fflh%?ﬁ) Hfurglst{\ fh& title
(1@'89?%6(201"}% @M%%*WPWGMH ne E380 1-Ace-4- 3-
1- i nyl)propyfl | ro Acetic add 346 -107 o hen | i
er &xample38B81)
15  1-{Cyclohexylcarbonyl)-4-{4-{[3-({1-piperidinyl)propyiloxy}phenyl)piperazine (E331)

/\/\O
Cyclohexanecarbonyl chloride (79 mg, 0.55 mmol) was added to a mixture of 1-(4-{[3-(1-
piperidinyl)propylloxy}phenyl)piperazine (D11) (150 mg, 0.5 mmol) and triethylamine
(100 pl, 0,75 mmol} in dichloromethane (5 mi). After 5 hours the solvent was removed by
evaporation and the residue purified on silica gel eluting with a mixture of 0.88 ammonia
20  solution:methanol:dichloromethane (0.5:4.5:95) to furnish the title compound (150 mg,
89%) MS (ES+) m/e 414 [M+H]F.

Examples 332-342
E332 to E342 were prepared from 1-{4-{[3-(1 ~piperidinyf)propylloxy}phenyl)piperazine
25  (D11) with the appropriate acid chloride Indicated in the table below using the procedure

.of Example 331 )

Compound Acid Chloride | MS (ES+) m/e

. _ [M+H]Y,

1-(4-{[3-(1-Piperidinyf)propylloxy}phenyl)-4-(2- 2-thiophena 414
thienylcarbonyl)plperazine (E332) carbonyl chloride
3-{[4-(4-{3{1-Piperidinyl)propylJoxy}phenyl)-1- 4-cyénobenzoyl 433
piperazinyllcarbonylbenzonitrile (E333) chloride
1-{{4-(Methyloxy)phenyl]carbonyl}-4-(4-{[3-(1- 4-(methyloxy) 438
p|pend!ng)propyl]oxy}phenyl)pipemzine {(E334) benzoyl chlcride
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5

10

15

-(4-{[3-(1-Pi peridinyl)propyl]oxy} 4(1
1,2,3-triazol-1- 413 phenyl)-4-(I

1,2,3-triazol-1- ypbenzoic acid acet | i erazlne
(E382) 1-{2-Ox0-2-[4-(4-{[3-(1-piperfdinyl)
(2-o0x0-1(2H)-pyridi nyQacetlc 439
propyl ] oxy}phenyl)-1-pi perazinyl]ethyl}- acid
(Tetrahedron Letters 2 1H - ridinone (E383) (1998),
39(34). 6167-6170) 6{[4-(4-{[3-(I -Piperidinyl)propyg

6- '1||| noxalinecar hm(\/l ic acid 460

ox iy} Berddickoles-yieartny -4 E=itbony | 1 1.8 noxal i ne| (E34%
5- { bideriiylpfoBylloky}Btienvlipitierayhy (H308)y | ] pheripodioxole-5-

5- qui noxal i necar boxylic aci d 460 carbony! chioride

s Dl e T
ad hfgé Ab%%'r%) ;éy;h Fm%wr) er a'qzelonylO 81 éth ébgﬁﬁ%?ly |en

et £ |—nnr~\ o

||y|QU||U|y ) bgl_yq 1 o~ Q%

( 15 P-DishipiapRen '&e@wvé}%&. (Irp4

pi priperidinyprop @ﬂmepﬂw?ﬁﬁeﬁgﬁsw)m p#laﬂqrﬂ@nmésn
1-(4-{[3-(1-Piperldinyl)propyl]oxy}chloride

1, %Khsmmbmnﬂmanu{&(aci d 415| 4-bromobenzoyt 486
p hiedieridindiplopyiBryisHeAviBlpeazind (EB3ESt | yehioii@den i {Nauk

vyl [ca £ao8) SSSR o
Th f»ﬁﬂ@gﬁ ; Iﬁ_%éggsfﬁ%%@ , i;ﬁoﬁ;‘f@e vl 486
5-| T r Ey A BT 477

sl
pi {FRer ‘@FW?W?WP’@’W‘QM)?'PW@PME?“@ Jou rq‘l%ﬂ'm?ﬂe"mljl ci nal

pliperazine (F389) Chem stry (1967)] chipfide ) 70-3 )

3- {15(2—?\(a¢ht{1a{f®yl(:érb6ﬁyper(#-ﬂ3{ryl ) pr opyl | 3wagphthalene 458
1, | Pidendiai)propdlsah shedyl)piférazine (E341) carbonyl chloride

pheoyks-(irigs NodyfpREAYNANS-} - 1, Za-pyrigm@OX Yl i|c adghe
be%hcﬁr%% ymgzﬂ)(euz) carl,bonyl chloride

Example 343
1-[(4-Chlorophenyl)carbonyl]-4-(4-{[3-(1-plperidinyi) propyljoxy}phenyl)piperazine

(E343)
Joae
o

4-Chiorobenzoic acid (192 mg, 1.23 mmol) was freated with N,N'-
dicyclohexylcarbodilmide (0.25 g, 1.23 mmol) and 1-hydroxybenzotriazole hydrate (165
mg, 1.23 mmol) in dichloromethane (5 ml) after 2 hours 1-(4-{[3-(1-
piperidinyl)propylJoxy}phenyl)piperazine (D11) (150 mg, 0.5 mmol) was added and
stirring continued for 18 hours. The solvent was removed by evaporation and the residue
purified on silica gel eluting with a mixture of 0.88 ammonia
solution:methanol.dichloromethane (0.5:4.5:95) to fumish the title compound
(198 mg, 91%) MS (ES+) m/e 442 [M+H]*.

Examples 344-374

E344 to E374 were prepared from 1-(4-{[3-(1-piperidinyl)propylloxy}phenyl)piperazine
(D11) with the appropriate carboxylic acid indicated in the table below using the
procedure of Example 343.
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1-(4- ([ 3-
3-(1-pyrr
phenyl ) -
0304468)

1-
li

(1- Pi perldinyl) propyl]oxy}
ol i di nyl carbonyl ) 505

[
phenY9car bOnD2i per azl ne (

2-Q4-(4-{[3-(1-Pi peridinyl)propyl]
2- qui noxal i necar boxylic acid 460
oxy} phenyl) - 1- pi perazi nygcar bonyi} (Organi c Process

E391)

4-{[3-(1-pyrrolidinyl carbonyl) benzoic add (WO

Research & qui noxaline (E392) Devel opnent, 6(4),
AT7-481: 2002 A-f A-(A-[I3.(1 Piperi-di-ayiprepyq
4- fui nol | necar bEfMPewndaci d 459 Acid’ W (Es+) mie
oxy) phenyl ) - 1- pi per azi nyfj car bonyl }| ui nol i ne (F3MFHI*.
L4 7P—{{4~Flu3roﬁfhenﬁ)ca®6ﬁyﬂ44r[§({[ﬁl-p’r 0PYUOXY! | 4FlanabeBzatli necanh
[i kB Vdeldcar bonyl } aci d
(J ) 94 ﬂfﬁf‘l@q 13;| 194694
gl' bipe if"ml dpylloxyip! i i a:lc|c1449i q
i pEATTFRem P bvioRyRe e R 1 5 ¥Hbagy 416
1- Q%W@?%DB&%Y‘F@WWW@HW%% -pcmr'dT o- 6- net hyl -
458 carbonyl]-4-(4-{[3-(l-piperidi|eptbppticand ]
pyr 1-(3!ﬁ-{[&e(0midaﬂddw)bropmc>iy§bhenmaq24 raz i 2q0ridike396) 409
i-[ %{Mﬁpﬁzgﬁz& Esini az ‘%I 413 carboxylic acid
- iy bropyilé A)-1 1-lsoquinoline 459
T Hvooiier i U b R e o T SR,
ro TET] |||c E397 JOULTTAI 1
o g% @r@%@%pg#v‘ﬂireﬁvé SRR 104 BN 450
2- \/I \ fal nn\/l 14 carboxylic acid
1, gi-iﬁ*’aﬁr{f&-(yﬂpgﬂdwl)mopyﬂ@w}phenﬂ)-F 6-quinoline 459
oX i%) igez (EA car bonyl }-caxbexviimacid ijlc acid 1
8- [Me(4H {3 1-PiperdnyfF 8y Joxylphenyl)-4-(4- 4-pyridine 409
El:{p[yﬁdlﬁyfca%%l_ﬁi}ergﬁibe@bﬂ)ny' ) propy! || cdrboxyiic acid
' 5-pyrimidine 410
OX j?g:gaa lic%rbon Mﬁ% d)cgfﬁ'bonyl K carboxyllc acid
-(4-{[3-(1-P|peddnnyl)propyl]oxy}phenyl)-4—(3- 3-thiophene 414
thienylcarbonyl)piperazine (E353) carboxylic acid
Methyl 4-{[4-(4-{[3-(1-piperidinyl)propyljoxy}phenyi}- | 4-[(methyloxy) 466
1-piperazinyl]carbonyl}benzoate (E354) carbonyl]
benzoic acid
Methyl 3-{[4-(4-{[3-(1-plperidinyl)propylloxy}phenyl)- | 3-[{methyloxy) 466
1-piperazinyllcarbonyllbenzoate (E355) carbonyi]
benzoi¢ acid
1-(Cyclopropylacetyl)-4-(4-{[3-(1- cyciopropyl 386
piperidinyl)propyloxy}phenyl)piperazine (E356) acetic acid
1-{[4-Fluoro-2-(triflucromethyl)phenyllcarbonyl}-4-(4- | 4-fluorg-2- 494
{[3-(1-piperidinyl)propylJoxy}phenyl)piperazine (trifluoromethyt)
(E357) benzoic acid
1-[(4-Bromo-2-methylphenyl)carbonyl]-4-(4-{3-(1- 4-bromo-2- 501
piperidinyl)propyljoxy}phenyl)piperazine (E358) methylbenzoic
. acid
1-[{(4-Chloro-3-fluorophenyl)carbonyl)-4-(4-{[3-(1- 4-chloro-3- 460
piperidinyl)propyljoxylphenyl)piperazine (E359) fluorobenzoic
. . | acid
1-{[4-(Methylsuifonyl)phenyl]carbonyf}-4-(4-{[3-(1- 4- 486
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i ndol e E399 2-{[4-(4-{[3-(1-Piperidinyl)propygoxy}
4-pyri m di necar boxylic acid 410
phenyl ) - 1- pi perazi nyl ] car bonyl ) pyrazi ne E400
3-{[4-(4-{[3-(1-Piperidinyl)propygoxy}

pyr

azol ol |, 5-aj pyridi ne-3- 448

phenyl ) - 1- pi perazi nygcar bonyl ) carboxylic acid azolo
1,5-a dine E401 1-(4-{[3-(1-Piperidinyl)propyl]

4- (1FLtetrazoI 1-yl)berrzoic 476
ox yrpheayt ) —4—{-4—{(tH+etrazol ac+d hen—carbon
f awrwe%ﬂmwuowmenmazw Geo0) y 1 CEMSEVWRd. [ 4 [ 3.
Bephzofuran-2-carboxylic acid 448 benzole acid
( 11 pillp@nloti-4Hnieftpyisoifonyipheryiiacmonyl)4-pi pzchikro-he ( ER03) 521
1- { B-{I=@pendinh)srasieishsmtipifetaziid- ( 1 (methylsulfonyl)
3- gggﬁzolecarboxyllc acid 399 benzoic acid
pi rJ Z,Q? H ) Pl perf}l—fiﬁ@or& EA0A) 444
g' L bip !pgga b ( E%%oyl ] Bohdolc acid
p’h b y'etﬁx'tfﬂt%w&["ﬁﬁ( Tcar bon 2 1, 3-| TBPBExy ! i c| aci 488
b e hBiesridinyprapyiioxgaiesyliplperezing Di_peutampla e¢ld orlopy goxy)
3- Th[(&ﬁ-Mbw&ewbcaEbomdlﬂ(Eﬂﬁ-ﬁ- 24-d'°hf°l'°
Phesiydriind)pfapytidry)stenlipipetayihe EBpE) azi entoltMaid
1- ( Apd-LRolole-fith ﬁdnmcausba mqa-xfel(ﬂxy} 4-chloro-2- 461
1, %.ﬁenzmlﬁpupa ﬂ)é)pﬂ)l' 2 ridplobiragl aZo! - 4. -
Za oxy I'C acl I d -10 Icarbon I er%éhne (E407 L
- 1 Ul:l au:tl b acT o 247
pi penT Ef’?{ 'éy % g%h Hﬁm (Vﬁ%‘? i erdzin
| eqlq?ripln WHW}PWQFQPPEEQBQ E3 methylbenzolc
1- 3-Di hydro-1-henzofuran-7- acid
2, 31—[[31—5@dmﬁ5fhnmpl’ieuylh&bﬂny!]4&@-{[3—(1- 4-bromo-2- 505
piperidinyl)propylloxylphenyl)piperazine (E367) fluorcbenzoic
acld
1-[(3,4-Difluorophenyl)carbonyl}-4-(4-{[3-(1- 3.4-difluoro 444
piperidinyl}propylJoxylphenylpiperazine (E368) benzoic acid
1-{(4-Chloro-3-methylphenyl)carbonyl}-4-(4-{[3-(1- | 4-chloro-3- 457
piperidinyl)propyiloxy}phenyl)piperazine (E369) methylbenzoic
acid
1-[(4-Bromo-3-methylphenyl)carbonyl]-4-(4~{3-(1- 4-bromo-3- 501
piperidinyl)propylJoxylphenyl)piperazine (E370) methylbenzoic
acid
1-[(2-Bromo-4-fiuorophenyl)carbonyl]-4-(4-{{3-(1- 2-bromo-4- 505
plperidinyl}propylloxylphenyl)piperazine (E371) fluorobenzolc
acid
N,N-Dimethyl-3-{[4-(4-{[3-(1- 3-(dimethyl 451
piperidinyl)propylloxy}phenyl)-1- amino)benzoic
piperazinyllcarbonyl}aniline (E372) acid
N,N-Dimethyl-4-{[4-(4-{[3-(1- 4~(dimethyl 451
piperidinyl)propyl]loxy}phenyl)-1- amino)benzolc
piperazinyllcarbonyllaniline (E373) acid . .
1-(4-{[3- (1-Piper|d|ny!)propy!]oxy}phenyl)-4—{[4—(1- 4-(1-pyrrolidinyl 505
pyrrolidinylcarbonyl)phenyljcarbonyl}piperazine carbonyl)benzoi
(E374) c acid
(Joumnal of
Maedicinal

o5




yl carbonyl)-4-(4-{[3-(1-piperidinyl) carboxylic acid
pro o hen i razine (E409)

1-[ (1, 1- Di o) ddot et r ahydr o- 2Ht hi opyr an-

1, 1- di oxohexahydro-1 | anbda 464

4-yl)carbonyl }-4-(4-@B-(1-piperidinyl) 6

-t hi opyran4-carboxylic acid pro o hen | i erazine E410
1-(4-{2-Ox0-2-[4-(4-{[3-(1-pi peridinyl)

- Acet yi phenyl acetic acid 464

4
propyl ] oxy} phenyl) - I-prperazrnylT (T I

Co nications, eth I hen | thanone @b]ZO),
2147-2148 1- {[3 5- bls(l\/bthyl oxy)phe1 ' hyl } -

AMALNAONZ N1 A~ A~

to Il lJI IICL hUA_yucnl_\.n c—atTt u —rvu 185?)
4. (4-{13-(1-piperidinyl)propygoxy} hen i erazine
(E4f2)‘m3'9 23 Met hyl - 2- phenyl propanoyl ) - 4- (4-

2- MBt{HyH={D3-{ pritineyibipynropyijory} idhyl)-(1 Bperazinyl]carbonyl}quinoline
- pi [Ea78di nyl ) propyl ]J]oxy} acid hen 1 i razine (E413)
1-[(4-Methyl -1, 2, 3-thi g8
4- Met hyl - 1, 2, 3 t hi adi o]]- S
yl) carbonyl - 4- (4-{[3-(1-pi peT I
roo hen | i razine (E414)

3- ( Anfildre 6rB-fuirbitebarB Adﬂi (D). PR A IPLbl., 20020045225 18 Ap
5 AQ@tz irlalnsgphﬁql?r%n, ol ndN clog[?j)dr?rbodu rpethcv aCIr q

t h|
C‘Ei%a?n ?‘%e n mol in dich rome ne (5 ml) was stirred at

carboxylic add

FésH(Y-Eiperidiybrionylleylabenypiparazine
lﬁen N (ﬂr?ﬁ?frp% Oézmigol 7 ﬁg@g g%«mng continued for 18 hours. The solvent
3- { Yap-removefl By eviappiaficsy dnd theyresidue pprifiedl on silica gel eluting with a mixture
1, 2ofBéA aimgwhialsalriiinenciand@izhlomgihahe(0)6!4.5:95) to fumish the title
- 1-goimpeur@zi nyl ] car bonyl } - carboxylic add
12-(oemgi €194 4
1{4 (?[Tg(4 [3?‘(1 Elmgeﬁidl nyl) propyl ]

i I ,Fhl azol e-4- 454
oxy -1-p nyl ] car bony car box
%Fé il we Psgﬂafﬁ%?@ﬂ 3-131(Y @M@W?mﬁ%}mr&ypme
ih “@‘FBPFPWE’@M@? in«iigatecum the e berlusing the
procedure of Example 375.

Compound Acid MS (ES+) m/e
_ [M+H]*.

1-(4-{[3-(1-Piperidinyl)propyijoxy} 3-pyridinylacetic acid 423
phenyl}-4-(3-pyridinylacetyl)piperazine

1 (E377)
6-Methyl-4-{[4-(4-{[3-(1-piperidinyl) 8-methyl-2-0x0-1,2-dihydro-4- 439
propyljoxy}phenyl)-1-piperazinyl) pyridinecarboxylic acid
carbonyl}-2(1H)-pyridinone (E378)
1-(4-{[3-(1-Piperidinyl)propylloxy} 2H-tetrazol-2-ylacetic acid 414
phenyl)-4-(1H-tetrazol-1- ‘
ylacetypiperazine (E379) _
1-(4~{[3-(1-Piperidinyl)propyl]oxy} 4-(1H-pyrrol-1-yl)benzoic acid 473
phenyl)-4-{[4-(1H-pyrrof-1-

[ vi)phenyllcarbonyl}piperazine (E380)
1-Acetyl-4-(4-{[3-(1-piperidinypropyl] | Acetic acid 346
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566 3-{2-Ox0-2-[4-(4-[[3-(1- 3-Cyanophenyl acetic acid
447 pi peridlnyl)propyl]oxy}phenyl)-1- (WO 0351797) i
razin eth benzonitrile E419
(4-{[4-(4-{[3-(1-Piperidinyl)propyl]

4- (Cyanonet hyl ) benzoi ¢ add 447

oxy} phenyl ) - 1- pi perazi nyl ] carbonyl} hen cetonltrile
(E420) -110 1-(3, 4-Di hydro-2H chronen- 6-

2H 1- Benzopyr an- 6- 464

yi carbomH—4—4 H—pi-par + di-pH—car-boxept+eacid
3, 4 I iEWRmﬂ“”W%&vlphp yi)piperazine (EA21

( J quir(A4B-(bPipéiisiredmenliv:v:  Che m&wy o081 (2) A57-410
6- {|[pAeryd-4{({131.2B-tRazpet-i di ny| );phimeaydid acid
BenzatdyipperagndEzapooxyl i ¢ 465

gx%:/ngW&bgég-{?(@ [ ﬁ?@)ﬁgcaf RO k2 M tidthyDacetic 439

) =1-pi thyl}- | acld (Tetrahadron

315'%?1;%‘3% AV UGS @%@ﬁ& et -
BrmiBealineceraoy <

- 1- é‘?‘ﬁ%ﬁ PefQWQPf?Pdﬂ bon ¢ vicass) | Us 460
5914 @'?"Y')ll“ﬂimi[’@ﬂ‘(alb%erl di nyl ) propy! ] oxy}
2, 4 9dinoreline (ERB4bbenzoi c acid {462 '
phe BylY4-i3-(12Pideriniifprd pyNtay}0 p I exaMihdxaireedBXylic dcidr ajzi Ne4s0
( E4 Béanyik-1-bigerarbBathehgly) propanoy Q 4- (4-{[ 3- (1-
3- Vediksine (ERkpni ¢ acl d 390

i per e MLl A e —
z: { gdgf %ﬁ)( i 6@%&@ B ngdje 450

[*)

pi pEFRG 288) 1 oy phenyl) i -razine (EA26)
1- | (HMethysubay)acsstly (-3-(1-4- | (mBtyBuliohiiscetiogadet i[c_ad@d
37 aplmdpﬂ)pralbwm}bmr@myl ] oxy} phenyl)

piperazine (E387)
1-(4-{[3-(1-Piperidinyl)propylJoxy} 1.,3-thiazole-5-carboxylic acid 415
" | phenyl)-4-(1,3-thiazol-5- (Izvestiya Akademii Nauk

ylcarbonyl)piperazine (E388) SS8SR, Seriya

Khimicheskaya, (1), 132-6;

1976)
1-(5-Isothiazolylacetyl)-4-(4-{[3-(1- 5-isothiazolylacetic acid 429
piperidinyl)propylJoxy}phenyl) (Journal of Medicinal
piperazine (E389) Chemistry (1967), 11(1),

70-3.)
3H{[4-(4-{I3-(1-Piperidinyl)propyljoxy} 1,2-benzisoxazole-3- 449

phenyl)-1-piperazinyl]carbonyl}-1,2- carboxylic acid
benzisoxazole (E390) _
1-(4-{[3-(1-Piperidinyl)propyljoxy} 3-(1-pyrrolidinylcarbonyl) 505
phenyl)-4-{{3~(1-pyrrolidinylcarbonyl) benzoic acld (WO 0304468)

henyllcarbonyl}piperazine (E391)

2-{[4-(4-{{3-(1-Piperidinyl)propyl] 2-guinoxalinecarboxylic acid 460
oxy}phenyi)-1-piperazinyljcarbonyi} {Organic Process Research &
guinoxaline (E392) Development, 6(4), 477-481;

| 2002) ,
4-{I4-(4{[3-(1-Piperidinyl)propyi] 4-quinolinecarboxylic acid 459

oxy}phenyl)-1-piperazinyl]carbonyf}
quinoline (E393)

- L 4-{14-(4-{{3~(1-Piperidiny)propylJoxy} 6-cyano-3-pyridinecarboxylic 434
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23@’

oV é”{[‘aﬂﬂﬁdﬂ-ﬁ’wsﬂﬁnﬁpmmﬂsxyl} fa
tg

46

4-

in

')@?P

erazine E4 1-[(3,5-D ne
, 5-di net hyl

o xyll) hen I
3, 5-Di et hyl -

-1 H1,2,4-triazol -

-1 H1,2,4-triazol- 441 y
cetyl]-4-(4-{[3-(1-piperdinyl) 1-yl)acetic acid
erazi ne E428

4-i soxazol yi ) carbonyl ] -
-D et hyl i soxazoi e-4- 427

-{[3- (1-pi perl dinyi)propyl]oxy} carboxylic acid

erazine (E429)
JPT O
432

Fi s

Macld {3.Ath. Chem.Soc., 68,

an- 4-
ﬁ_{g%% \L\.,l.lu.u T
é’lperieh@@vroaﬂoaf}msms)-n554)
(Plho@zinylloarbonyiyyaniofi B t hi
| Elpydmiding (E3d5)C ar boxylic 4

bi per azl ne (E430)

aci.d

PQfﬁéCPlQ{éﬁ-laMfaZl@er C
carboxylic acid
ijopyr an- 4-

48

nﬁiﬂ'&;__'!&_)g_ar boxylig¢

.

q

aqehmr&‘&-kn{éthglélz{- dn@ly pi IO

s
er azi

ol cﬂ(}\o%-ﬂ'le

Bk

f

Exam

458
he
pl e 432

Vb‘ 12 Prdi ny |
%“&% HEIRE A
- Poeylgw; @Wyipwenm(ﬁﬂ@?)( 3]
solution of 1-[4-(3-

P

{ ea g:g)ud -
Glogmal bBOHAniahermstsy

(1976), 41(6), 1041-51)

W UkY P ridaRge - 1

111 Meth

413

v
added

DRA[#-(H-{B- (1 Rigeridihy@RRBY) - Phe
é@}pﬁgﬂyf)ﬂ %efreler;?

?Q @ﬁpnegg

'Y BhaghiRdiResNe (DI

i 18.12 m\
ng t e resultlng solu

) (Ofo
In

tion

l %36 (S0 atut
5*nvk)f>r°§ﬁfd. um

é"pP@é’E¥'l°€fH°'B(ﬁﬂ Hs}

se was separat ed

ueu

TO T oS~

ST BopAH )

irred for 1 hour.

1
washed with water,

g-tat-ed
5 w47

he

dri ed

phaﬁyﬂ)dﬁmberdmwdafbbﬁ}rl}ﬁﬁ'ﬁw
GE40rH) ' . Exanple 433 10

Spwinitirevapoiirised | 1
Lﬂd (7.469); MS(ES+)

vagye
rile

e P ALY

Pyrazolof[1,5-a]pyridine (E401)

pia pARAMH U v

)

HPrrege

1-(4-{[3-(1-Piperidinyl)propyi}
oxy}phenyl)-4-{[4-(1H-tetrazol-1-
yhphenyllcarbonyl}piperazine (E402)

acid
4-(1H-tetrazol-1-yl)benzoic
acid

476

1-(1-Benzofuran-2-yicarbonyl)-4-(4-{3-
(1-piperidinyl)propylJoxy}phenyl)
iperazine {E403)

Benzofuran-2-carboxylic acid

448

1-(3-Iszazolylcarbonyl)-4-(4—{{3—(1-

piperidinyl)propyloxy}phenyl)
Iperazine (E404)

3-Isoxazolecarboxylic acid

399

5-{4-(4-{13-(1-Piperidinyl)propyijoxy}
phenyl)-1-piperazinyfjcarbonyf}-2,1,3-
benzoxadlazole (E405)

2,1,3-Benzoxo-diazole-5-
carboxylic acid

450

1—(4—[[3-(1-Pipeﬁdiny!)propyl]oxy} _
phenyl)-4-(3-thienylacetyl)piperazine
{E406)

3-Thiopheneacetic acid

428

1-(4-{[3-(1-Piperidinyl)propyijoxy}

1,2,3-Thiadlazole-4-

416

phenyi}-4-(1 ,2,3-thiad iazol4-

carboxylic acid
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G, r""OTo a solution of nethyl
4- ([ 4- (4{[3-(1-piperidinyl)propyl]oxy)phenyl)-1-
pi perazinyl ] carbonyl } benzoate (E432) (6.45 g, 13.86

mV) in a mxture of nethanol :water (5:1) (90 nm) was
added |ithi um hydroxi de (365 ng, 15.24m\) and the
reaction stirred at 15 roomtenperature for 3 days.
Acetic add (3.17 nm, 55.44 m\V) was added and the
reaction stirred for an additional 10 m nutes. The

aaaaa L4 3
C

e

v ert—was—ev-apet ad N AP O e A ha
SO S—evapot -et—A—vacto—ana—tne—fresth

r edd % N a m-xitre—of
me{ Aaero-ai4HHBrbnet hane ( 1:| #yaqopenpeheacetis@gidpulr i f | 440
usi Rigerginy)rrapyjedipbénydrtat ogr apNQ @4@T62hg with a m xture
of | Pipe@sinyiietmberzonigie(B408) : dijchl or onet hane (2:18:80) to

af 1 eual3 Dgdrbi1ieRzofifdiiPRUNd (6 22X SiHydrobEnzofeRnTESY)| M 4o
452 EI%YE%‘;M 4 (E{f@ﬁlﬂl Féi?.y‘b

1-] &gn}/l ) prﬁ%nyﬁ carbonyt} - 4-

iz A | o asdhyars Alambas |

4- wmﬁ% n{lf-GHETEPHA | AR Bl ) -1
pi fepyipinerazinel (BARtMy| | car banyq- |

- p| pet-EPmociiddaiBeli Hnierdinyly- C) dobeyptiengadeticiadidni de, 464
N- PbbyibxyRdensitpigaeinill. (200 cHeRicaEtmubicaiordybl !/ g (530
my etﬂysﬁhénymnm@m!ed in imhlﬁmomm-mﬁ (10 |m) and

)
'TL

tre p
{E ﬁl&%gib gn wlgwo& 25Dl ethoxyj(beﬂzmc c}dl d

. 468
opyl | oxy - pi perzin
B) (225 mg, 1 nV,
sf'-2_'t>hewxip|is’eawzh)-ﬁ ftar poMpthyli2pheaiiprerionicy. §  miv)450
andI3Tinineadinyipropyiionyt t enper afagice for 16 hours. |[After
f i || pheagllpiperazitd@413) trate wap applied to a Mega!Bond

el {ut-p4-ReMyli1B-@uahange ol Ulnmeiasiy Neiagasoiest ilal | wao

W [tyhe¥Béreti-4 M&P@ﬁm%) fo &Wﬂcg&do 880

e((l'}41119) 1o elUte the crude feaction

lw P e e e e T
anfRPEE wRararnviirrParyl-anel SREResYlig acid- 4. 5: 95) {o
af|ftaienylethansne (B41% product (1162 ng); MS (ES+), me 620

[ I"H-‘I—H3-Ox08t-[4ﬂ4-{13-(1- % 4-Cyanobenzeneproplonic 461
(o

2| Dippfidiny))drobyipaAshehyyi- car bongeld) phenyl | car bonyl } - 4- (4-(

[ 3 p_{p&razﬁy@ﬁfpblﬁbﬁ%h&di& @ave)] AxusPressh) Pi perazi ng 15

e fal DT €T/ £ QIS P OTUET Dl
‘?—plp inyl]% i

st %Qy}ah cal%oxyllc acld

1,2-benzisothiazole (E417)

(4-{[4-(4-{13-(1-Piperidinyl)propyl] 2-cyanomethyl-thiazole-4- 454

oxy}phenyl)-1-piperazinyljcarbonyl}- carboxylic acld (Bloorganic

1,3-thiazol-2-yl)acetonitrile (E418) and Medicinal Chemistry

Letters, 12; 4; 2002; 561 -
1 566) ,
3~{2-Oxo0-2-[4-(4-{[3(1- 3-Cyanophenylacetic acid 447
piperidinyl)propylloxy}phenyl)-1- (WO 0351797)
_piperazinyljethyi}benzonitrile (E419)

(4-{[4-(4{[3-(1-Piperidinyl)propyi] 4-(Cyanomethyl)benzoic acid 447

| oxy}phenyl)-1-piperazinylJcarbonyl}
henyl)acetonitrile (E420)
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the procedure detailed In description D41; M5 (ES+),
me 520 [ MtH + Exanpl es 435-445 E435 to E445 were
prepared from
4-{[4(4-([3-(I-piperidinyl)propyl]oxy}phenyl)-1- 20

pi perazi nyl ] carbonyl } benzoi c add (E433) with the
appropriate amne indicated in the table below using
the procedure of Exanple 434 step 1. Conpound Ami ne NS
(ES+) n1e M-H +.

. ggr ST NN AN R P LR R0 A A !
(13 (°i mhet-fadiri-Pippridl) | | oxyeriRefiyadhBdaitwee- ne E435
4- [|(PrepyiaxyviphenyripsfarinpiEA21 ) di [ridduynet o letpeacydipheny | } 1-

Mor(phoi i ne 521 Chemistry 1994 31 (2) 457-
pi gerazi nyl ] car bonyl } phenyl )izay bonygnor phol i ne [ E436

1
—

4- [| 44t 46 41-Plodridinfndrbryfr 10| rwehmmmsw}bemgyl T8
| OTTRkPhHENY ﬁpéngzinyI]cesrbotqyl}-

pi par. car bonyl ] t hi ormrphol | ne
Al el ar I ams s o~ anvd ]

gEﬂ t uoo I3 1 i *féyén“é'-z' e o gPheny s

canB ehepy:-1-piggreziyfl per i digfid1 ) pr opyl ] oxy} phenyl )

pi rp«any laenzomtﬁ!a (E4@3Y F438) |(US 5814319)
N, N DF-8-ttylPipatidipyibrpdiloi}3- ( 11 pidmeTrifidorotyehiciy aaidy goXy) 462
Di ¢bimnliaai@a,6aforophehdl) car bgn benzam de {[3
(14 p&rmﬂwnbmmygoxy} Dﬁ met hyl am ne 479

cal beiietR Lo bick Tran™ 450
B R

Ca | learbanvul l /| f/!_ 'Azetl dine 4901

o aWrésf'y} BAEFAPEGy - ine | 32-Furylpropionic acid 426
1- [ pireridingipeesticyaangd) | - pyrr pl i di nyl ] car bonyl } pHenyl)
(WWE&&SZS

cay bamsthliodidedytf-4-2xifsl1P1 per | Mbhyhadiionsd ] 0xy} plienyTayg
PY[ sisdribifiIpRopylloxylphenyl)

| piperazine (E427)

1-(3,5-Dimethyl-1H-1,2,4-triazol-1- (3,5-dimethyl-1H-1,2,4-triazol- 441
yhacetyl]-4-(4-{[3-(1-piperidinyl) 1-y)acetic acld
propyiloxylphenyl)piperazine (E428)

1-{(3,5-Dimethyl-4-isoxazolyl)carbonyl]- | 3,5-Dimethylisoxazole-4- 427
4-(4-{[3-(1-piperidinyl)propylJoxy} carboxylic acid

phenyl)piperazine (E429) _

1-(4{[3-(1-Piperidinyl)propylJoxy} Tetrahydrothiopyran-4- ' 432
phenyl)-4-(tetrahydro-2H-thiopyran-4- | carboxylic acid

yicarbonyl)piperazine (E430) (Helvetica. Chimica. Acta.

1997 80 (5) 1528-1554)
1-[(1-Oxidotetrahydro-2H-thiopyran-4- 2H-Thiopyran-4-carboxylic 448
ylcarbonyl}-4-(4-{[3-(1-piperidinyl) acid, tetrahydro-, 1-oxide
propylloxy}phenyf)piperazine (E431) (Arkiv foer Kemi (1966),
_ 26(6), 73-7)
Example 432

Methy! 4-{[4-(4-{[3-(1-piperidinyl)propyljoxy}phenyl)-1-
piperazinyllcarbonyl}benzoate (E432)
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pi perazi ne (E443) (WO 9108206)
1-{[4- (((2R) - 2-[ (Met hyl oxy) net hyl ] -1- (R)-2-( Met hoxy
549
pyrrolidinyl}carbonyl)phenyl]carbonyl)-444-{[3-(1-

methyl) i eridinro ox hen | i razine (E444) rrolidlne
(3R -1-[(4- {[4 (4-{[3-(1-Pi peridinyl)propyl!loxy}
(R -(+)-3- 52

phenyl ) -1- p|pera2|nyI]carbonyl)phenyl)carbonylj 3-
Pyrrolidinol pyrrolldinol (E445) = Exanple 446
1-(3-Fluoro-4-{[ 3-(1-piperi propyl ] oxy) phenyl ) - 4-
(phenyl car bonyl ) pi per azi ne E446) 5 Step

1:1-{3-[ (4-Brono- 2-f | uor ophgnyl ) oxy] propyl } pl peri di ne
2- Fl uor o- 4- bronophenol (4. 20%g9, 22 mol ),

1- (3-chl oropropyl) pi peridin 6 g, 20 nnDI)

pot MetiyLrerrsda@baisentdaiel 8 B0 ¢ Sgtﬂ &ﬁ trc
i u 18[4—(3
POt PHEMdHN - M%zq@ié&é -piB r% D‘ﬂ éége ?ém thdetfi%laylamlne (2.53

s qyﬁ% h angy( t thefesififing solitign stredat rom
gr u? » j{: ”r%%a%'ﬁ?‘fs@'éﬁpncﬁﬁ sagiuny bicarticpatg 625 mi)
eI ut | sgﬁcg eﬁff’

i '9’? ?ndéﬂ@?d fert iypur. Floseoroanis (theseswaes separated,
thavriert dried ovariaghydrussodium sulfate araf dvaioiatéd @ vidub ke
'(ts cmpoung (P46g); MS(ESEBriYe 406 447 317 [ MH-H| +.
Step 2: 1,1-D net hyl et hyl
4- (Beamplect3a- 4{[ 3- ( 1- pi peri di nyQor opyl ] oxy} phenyl) - 1-

1(p| PR{IA-Z-IEA FHiPiEH t of st

2medds) sodi u'krﬁ?t ar@ﬁ%ﬂ{'&%ﬂgﬁ%g@ IRyt M%ien{% jeid
15 butyl 1-piperazinecarboxylate (894ng, 4.8 mml),
Iris(dibenzylidlrreacetone) c‘.. adium(0) (18 nmg,
0.01nmmol ) and tris(o- tonIﬁp‘osphlne (24mg, 0.08

mmol ) were heated at refl |n toluene (10 mM) for 16
hours. The solution was | daded directly on to a SCX

i on exchange resin eluti nd_i t mst hanol -and then a

m xture of 0.88 ammoni a sokuUi] met hanol (1:9). The

ba$® & sdlutian bf ety waE4-g. Weﬁal%p%gl Hef§iy-1-€S! due
“pu pfpémﬁ@l]@boﬁydﬂeﬁz%aﬂftﬂaﬁ ; i " F )( " anol water
En (5t (90 nﬁ)f was%%ged I % E m.}g ﬂ%@e ﬁ?cﬂo‘g@%'ed at
15 lrogm ie%la d?e 3 7 ml, 55.44 mM) was added and the

é‘ﬁ% Lor o '&EM"(’T“ ? B T B9lyanbisss dvaparatedve mydup pid
i ‘H‘ 9FeRidY ted Inyg migtuee of methagd/dinkgiorothethana(vh 0) (V6as),
di aé‘?BF’!ﬁéﬂi uging 51"02 geteremDaSRgraphy Ghating with Diixture of 0.880

ammonia:methariol:dichioromethane (2:18:80) to afford the title com
pound (6. ;
20 (ES+), me 452 [M+HP. (6.21g); MS

Example 434

1-{[4-(1-Plperazlnylcarbonyl)phenyl]carbonyl}-4-(4-[[3-(1-
: pIperldinyl)propyl]oxy}phenyl)plparazine (E434)

Q

-112-



25 and stirred to roomtenperature over 2 hours. The
sol ution was concentrated in vacuo -114 and
co-evaporated three tinmes with dichloronmethane. The
resi due was passed through a SCX ion exchange resin
eluting with nethanol and then a m xture of 0.88
ammoni a sol ution: methanol (1:9). The basic fractions
wer e evaporated and the residue purified by silica
gel chronatography eluting with dichloromethane then

a m%b“iel ‘RB lﬂ:%gﬁtﬂ[- R horﬁ DS
:#%&iii] %ﬁéplp razineca&:goxylat&gg W/g
F”S’Cfl' ligniciey Ny } pyEhiiens. Bl 639014P9 A& /g {530
héﬂ%u aMREs 5 v %&%ﬁ&gma&ﬁ%ﬂ%mw
{Mrifrdip 1 -mmidhwlpeqpmdxﬂnmaﬂ maaﬁnyﬂbmmwmw&cmma)
d| s S@25vegl 1imM)cl1-byokaxplemedtianie hyidrid )135 AACH il atceht Whtfi -
ben aipptazioddatioikyiae (93 ki, & mM) am@frr)ad a %mp-erlg resi‘E’n1 HtHogrQ
vas Aftbi fltiaBsh, e flaRWak SPFISE t%taLMe% an%e column
CONGRARHA ig‘%&a&&ia-nhe{lly wﬁﬁ%’tﬁ Jnﬁ n%th% atnp{athanol
](;blu(r: :S z?? t%ﬁ‘nb c}upf Sion mbg% el?ca gel chromatography
y g @H@rwm@&@g ghiomethone (YT45HP) e
RYES Qv 62 tiEs+) Ve 426 [ MrH
1 5 é;eg -@[4ih9lperazlnylcarbonyl)phenyl]carbonyl}-4-(4.{[3.(1.
4- [ Rlepridimylipeoniylioxylahenippearmney ) - napht hal en-1 -yl | - pi per
157 e title campond WasCprépired flofithe pf'&ll'kﬁ/df ) tlzi’fsz(rr%efﬁ sln

WN thSpepediire detdféDRBedtARRh bai RIS
6.94mml ) In acetonitrile (25nl vvastre vvlth

N- bEQITeGaslpd M de (1. 6g 9.01 nmol ) and. the m xture

vvas roomte ure for 3 hours. The
s w%‘erﬁgeﬁg iR UGl L yporsin BpRaiestanen-i-

pur | z@%r St 0’831:“ ExfrOneiindbe enprapriate oine inglicated in tee

ni %Ptll?%e‘ﬂ‘f“w ocedum pf Exaopled48€sté®1.9: 1) to afford the
t|ng conpound (0.859. 57%W; M5 (ES-) me 222 [MH].
25 Gmayoud 1- [ 3- (4- Br ono- napht hal enf dmide MS (ES+) mle
oxy) - propyl ] - pi perl dine The product from step [MAHT*
(d.18fa- g‘ oAt bbnynBheryRELBT G S Priange> T[T g
W B pibetidinyl)propylloxy}phenyl)piperazine

E435) :
4-[(4-{14-(4-{[3-(1-Piperidinyl)propyiloxy}phenyi)}-1- | Morpholine 521
piperazlnyl]carbonyf}phenw)carbonyl]morpholihe
E436)
4—[(4-{[4-(4—{[3-(1-Piperidlnyl)propyl]oxy}phenyl)-1- Thiomorpholine 537
piperazinyl]carbonyl}phenyl)carbonyl]
thiomorpholine (E437)

1-({4—[(4-Methyi-1-pipeﬁdinyl)carbonyl]phe’nyl} 4-Methyi 533

carbonyi}-4-{4-{[3-(1 -piperidinyl)propylloxy}phenyl) | piperidine

piperazine (E438)

N.N-Disthyl-4-{[4-(4-{3-(1 -piperidinyl)propyijoxy} Diethylamine 507

phenyl)-1 -piperazinyljcarbonyl}benzamide (E439)

N,N—Dlmethyl—4—{[_4-(4-{[3-(1-plperidlnyl)propyl]oxy} Dimethylamine 479

phenyl)-1-piperazinyljcarbonyl}benzamide (E440) | 2M Solution In
Tetrahydrofuran

N—Cyclopentyl—4-[[4-&{[_3:(1 -piperidinyl)propyljoxy} | Cyclopentyl 519

-113 -



Chl or o- propyl ) - pi perl dine (0.748, 4.59nmVbl), potassium
carbonate (1.2g, 9.19mwbi), followed by potassium
iodide (1.5g, 9.19nWl) and heated under reflux for 6
hours. After <cooling to roomtenperature, the
reaction mxture was treated with sodi umthl osui phate
30 (1 M 10m) the product was extracted Into ethyl
acetate, washed with water (x3), brine (x1), dried
over magnesi um sul phate and concentrated in vacuo. The

£ 1 - ] Lo ad & o~y —t b
B L L R MY Pl 10 S Rl

rsnolxujfi{[‘g'ﬁ:' ﬁéﬁﬁﬁ%’ﬁ"&"@]ﬁ‘%ﬁ@iﬂﬁé‘ ( pA®tiding: 95) |t o 40f
f ur | -esediny)rreryloatpbenvhieioqrazi®sy, F8%; Ms (EB+) me

4- | 4*[:;‘35(@3%@*1’%%%&9%@”%%%?
azi|rearbbryi] iGeridh -
Pal |pﬁﬁ};ﬁ§ué4ﬁ3;( o bg%%p&ﬁwx%gph%e

350 Ef#M ' 35 Step 3:
Y |- pEper

0. 0G4 bpy J- g%#%h)éw FIe 20mt) y Wt
e ALl B L0 455, 22 N
DipRidinylorepylloxylahenviais 443 1 |ipyralidinde (O 17,

1. 7SN frfi3KfeRiperidinutlorappB®yX or 2 (Rpl)8- Aftler 521

o Piranyl)-i-Dipereznllcabqneiphtoy)earbdhgl]-8-2 d Fiir@lidingl Xt Ur e 5 was
predidina! (Ba48t hyl acetate, washed!wi th water {(x3),
brine (x1), dried over nmagnesium sul phate an
Cong@implesfd i n vacuo. The residue was purified on

Si |44 [ | a 1 xtyre of 0.88 ammoni a
o %ﬁf"ﬂ?"#ﬁ sl o Pev e -ohens g iriperazie
furnish the title conpound (0.40g, 56%; MsS (ES+) me
454 [ MtH] ' . 10 Exanpl e 448

4-(1-{4-[443-Pi peridi n+:-y poxy) - napht hal en-1-yi] -
pl perazi n-1-yl) - nmet han benzonitrile (E448) N

SSt 1 ! . ) !
1. 1:3-31(4rBromo-2-fluorqphg Iecopplipipagidinge- 1-y| | - pi per
azi[e?;a”%"g refophgAoldH. ?QENWHW%WWZ g, 50
st é‘lﬂng}’) e@a_asg@@'l, ca@pWS)g, Shmennih sk catelytic Adiassium iodide were
di drpted aifefiuxion@s (Bl 2uatandred 2i0anl). Wha Solidd Wirk HRFERRGEIhLE
acih gdet@etang camnehtrated it \Eucatb alcRABDI. TROTRGHES WasuffRid oh silica
10ho gel sliihgwitnal iviRibte oNBmylIBERN AGkahs (0426:3)%nd ol %&gi\é‘ééiatb o
e itk B tifd\GbmpaiHal (5.2, b2 gé‘sl)%}e ?%E‘?Elﬁﬁﬂﬁ unmand
el gjapch: Wiy }lbﬁwgglgsﬁlﬁ?g& -fi -(ﬁﬁirg"erzéi“ pronyilexyiphoayhd
e BaAOle GO @ (5 1 ore el
th L reduc n%there&due_was purified on silica
gefh o UELRTStsp { (532 M 2mmplh sedlurn fegibutenide (BRAMg, 5.6 mmal) fort-
15 utyl 1-piperazinecarboxylate (894mq, 4.8 mmol),
tris(dibenzylidineaoetone)dipalladium(o) (18 mg, 0.01mmol) and tris(o-tolyl)phosphine
(24mg, 0.08 mmol) were heated at reflux in toluene (10 ml) for 16 hours, The solution
was loaded directly on to a SCX ion exchange resin eluting with methanol and then a
mixture of 0.88 ammonlia solution:methanol (1:9). The basic fractions were evaporated
20  and the residue purified by sflica gel chromatography, eluting with a mixture of .880
ammonia:ethanol:dichioromethane (1:9:1 80) to afford the title compound (468 mg, 54%);
MS (ES+) m/e 422 [M+H]*.
Step 3: 1-(3-Fluoro-4-{[3-(1 ~piperidinyl)propyljoxy}phenyl)plperazine
The product of step 2 (468 mg, 1.1 mmol) was dissolved in 1:1 TFA:DCM (10mi) at 0°C
25  and stirred to room temperature over 2 hours. The solution was concentrated in vacuo
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1

20 sol ution: net hanol : di chl oronet hane (1:9:90) to
furnish the title conpound (0.23g, 73%; M5 (ES+) nle
354 [M+tH]'. Step 2:

4- (1-{4-[443-Pi perldin-I-yl-propoxy)-napht hal en-1-yl]-
pl perazi n- 1~A- et hanoyl ) - benzonitrile The title
conpound was prepared fromthe product of Step 1
(0.13g, 0.37mmol) and 4- 25 cyanobenzoic acid (0.11g,
0. 74muol ) accordi ng the procedure detailed in Exanple

o o _g-éfr}e\% B e i gﬁﬁﬁg@gf,ﬁgﬁgﬂz YU =L T
-yl - DF PO 2R AP euEng ihdTelbangtand they pmiise plf-RRmmain
()é4f§ 8‘?"%1 agqgféﬁg '_I‘helflbasic cﬁoz?Eere ev!;sgrated and the residue purified by
4- [ #Hlisa g5l gemaipgranhy.\eluting withodishjorgamdivans thef & mbjuile efzegoane-

1P- c @rsrialethancldichbrometivane 1118:99) teatory thé\itdickhpoufid (320 ryeo0%):
pr oMEESHreBEXpFpl'e 316, step |

1- 414 DHRoRRe(RY o LAl 29,
(5. sm}::(rs&nm ipga%@%%ﬂﬁ)@m- %:og?"g%ﬁgﬁhul}g&“%i) d(t grt

- butrifd o8icBér ste SK:.gZOrr?g T glgwb |f. i
ri enacefn frctigtindg 0o 1mm ) were
b g BN st SR b . 1
0.0 1 “‘*isﬁﬂuﬁ"s’f&ﬁ@ee SR tempratise evethight andebhagrtrdter in
20 KHP & a sydesplid. Trgcsplicupst rurfieddnsliergetehadmatagraphgeluting with
r eadiEhispmetiane dhes amebdurd of 68@ammbridethdnbidichaoRbMbR (1:9:90) to

was#fteeH theditietcomvaduad (354 &g, 83%) M8 (ESH) hve 4B6ipe)ever

ljragnesi um sul phate and concentrated in vacuo. The

r esExhifplerpy purified by col um chromat ography el uting

W t4y4q311% ) y nia .
sol ‘%ﬁf*ﬁg‘ggn%F’f%réﬁ%P'aﬁe% 1D eingraping-toageppesfie actd tert.
fumsh the title conpound (0,619, 25%; MS (ESt+) rn/e
418 [MH' . Step 2:1 -[4- (3yBNperidin-1

yl - propoxy) - phenyl ] -[ 1, 4] dlfazepane The title conpound
was prepared fromthe prod of step 1 (162 ng, O0.26
mV) using the procedure iled in description D11;
Ms (ES+) me 318 [ MHH . t e :

1- Phenyl - 1- (4-[ 4- ( 3- pi peri dPa=y4~pr opoxy) - phenyl -[ 1, 4
] dStepcty 4Bromgnaphtimleritrabne The titl e conpound was

20pr épapteishi {1pOBIB4nineI)M Stoitri® {2551 MBs Redtdd ViR RicbrBnd B e

25

30

35

andli.6che.07A6l) it filkurt Wehs sBreaCH iRk F:gg urs. The
Pr SRR relabvadl [Ag &n%wé'&%% gﬁ?ﬁ? 53 e
( E§i§f)ng"ﬂv]’th% %re[ow ne: ethyl aceltat: (0?9::, }io aﬁ’orf tfl'lftitig: ::ornr:::rzgraphy

{0.85g, 57%); MS (ES-) m/e 222 [M-H]".

Step 2: 1-[3-(4-Bromo-naphthalen-1-y| oxy)-propyl]-piperidine

The product from step 1 (0.85g, 3.83mMol) in 2-Butanone (30mi), was treated with 1-(3-
Chloro-propyi)-piperidine (0.74g, 4.59mMol), potassium carbonate (1.2g, 9.1gmMol),
followed by potassium lodide (1.5g, 9.19mMol) and heated under reflux for 6 hours. After
cooling to room temperature, the reaction mixture was treated with sodium thiosulphate
(1M, 10mi) the produict was extracted into sthyl acetate, washed with water (x3), brine
(x1), dried over magnesium sulphate and concentrated in vacuo, The residue was
purified on silica gel eluting with a mixture of 0.88 ammonia
solution:methanol:dichloremethane (0.5:4.5:95) to fumish the titie compound
(0.88g, 68%); MS (ES+) m/e 350 [M+H]*,

Step 3: 4-[4-(3-Piperidin-1 <yl-propoxy)-na
phthalen-1- Iperazine-1
acld tert-butyi ester Vel rearboxylle
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20 Exanpl es 450-453 E450 to E453 were prepared from
Exanpl e 449 step 2 with the appropriate carboxylic
acids indicated in the table bel ow using the procedure
detailed in Exanple 375. Conpound Carboxylic M5 (ES+)
me Acid M+H +
3-(1{4-[4-(3-Piperidin-1-yl-propoxy)-phenyqg-[ 1, 4]
3-Cyano- 447 diaze an-1- -nethano | benzonitrile E450
benzoi c acid

1-

s L L e
car Brgg groduct from step 2 (0.45g, 1.28mmol), plperazlne-1-carboxyllc acid
1- (42EP Pﬁeqdﬂré?ey Fprbely fqllauaddy spdiem tefrhutoyite (9 FpoikdemMol)
4- FIa0éhenteds (120°6 éan 2 hourd. Aftertiogling tanaom temperatued the rezpiivn mixture
B4 5 vab dilutesi vith athiylchcetate, washed with water (x3), brine (x1), dried over magnesium
1- { 4ulbitd ShdRopRpirdlédin kacub.-TRE ed@ra&a)va@;nﬂmd dn 5 u&a 4di eluting with a
Thl @'ﬁbﬂlﬁ@ 6r (288 fonioRBdh:rethahol: d;chflarcHé'uﬁn q 992 fo furish the

4 (1- J@H‘%H&d((géﬁ);aﬁ)a MQ?E‘Q’—}-)'"QB 4”&'[%%5

gR) Egan? thyI 4-[ 4{ 3- pi perl di n-1yl - propoxy) - phenyl ]
Ii- nmet hanoyl ) - benzonitrll e (E454) -117
St e Jg Iperi in-1- -yl-propoxy)-naphthalen-1-yl]-piperazin-1-yl}-methanoyl)-
55) benzgni 'ﬁﬁﬁ?’l - [ 4- (3- pi peri din- 1-yl - propoxy) - pheny
|']-pl perazine A mxture of
2, 2' - Bi s(di phenyl phosphi no) -¥7>- bi napht hyl (0. 068g,
0.109mol ) and palladium agetate (0.016g, 0.072mmol)
in toluene (5ml) were heatgd{to 80'C. To this was
added the product from exdghle 316, step 1
(1-[3-(4-iodo- phenoxy) - pr opy! { b per i d| ne) (O 59,

1. 48teprod 4 [msmpinamLmﬁbﬁoﬂy)trﬂ Hcﬁﬂ:ené.

S e

ter mp &Prg 8 e %'VF% re i | and
hea g fB’i' UiRS Temeyvedin vaqyp, diss vedt'@mpkserm an
8? ’(( Hen $xEbaoge elimn and eluted ity W@ﬁ‘lam' and in smixture of
thapg é’c%?P Emmpai3 K H- \ihe basicmetions wer8 fhen duceel 2l thp residue
dr iwag Perified omsitipacei eling withpdnmixturesni 0.86 amaenia r at ed i n

- 20v asolotionTheathah6l:dicbisrothathaked : 90y foffirkish 08 tith domBaurd99.23g, 73%);
eI ([T} (E§+)/m&;l35,a[m;-ppt ure of 0.88 amoni a

IStéip 22 @-(Ip4-a38Plperlth ALyp hthSer-1 1 plporazin-Lyn-
f u Wﬁﬂ owlﬁerlzbﬁlkrﬁe compoun W@g‘@g o
The title compound was prepared from the product of Step 1 (0.13g, 0.37mmol) and 4-
25  cyanobenzoic acld (0.11g, 0. 74mmol) according the procedure detailed in Example 375
(0.17g, 99%); MS (ES+) m/e 483 [M+H]".

Example 449

o :-Phenyl-1-{4-[4-(3-plpeﬂdin-1 yl-propoxy)—phenyl-ﬂ s4ldlazepan-1-yl}-methanone
E449)
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20% ; MS (ES+) mle 332 [ M+H'
5R) - 2, 5- Di et hyl
]1- p iperazin-

. Step 2:4-(l
-4-[443-pl perl din-1-vyl
1-yl }-met hanoyl ) -benzon Itrile 15 The

-((2S,
- propoxy) - phenyl

title conpound was prepared fromthe product of step 1

(0. 139,

0.38mmol ) and 4- cyanobenzoic acid (0.11g,

0. 76npl) using the procedure detailed in Exanple 375,

(0. 097g,

57%; M5 (ES+) me 461 [ MrHr.

Exanpl es

455- 458 20 EA455 to E458 were prepared from Exanpl e 454

?Lg%gtﬁgfyﬁﬁipﬁ) riate.carb

det le 375. Co

g
AR isEp S ReP R piedaamontc aca
npound Carboxylic Acid M5

(ES mlﬁﬁuTeé:f the p_l;_oduct from Example 316, step 1 (1-[3-(4-lodo-phenoxy)-propyi]-

1-(

ridie) (29, Z8mMaR 1 hiliDiazefan¢-3-cpbpartic atidvert —yity edBeZ T, C

i o3 SBlobrtisidianyyiidérenst@epipingiah(0} (b:08b,J0.05mMOB BLortho-tolyk
et (pbvspheeB4B84g, 0.02mMol) in dioxane (20ml) was heated at reflux for 20 hours. After

1- { cadRndiRroctn Rrmpbratid B reéctb%&nm &Y dinde

| S ORitE @htbig), BHnk G134 dc%
) - 1Tﬁé/fehiguerbva4; unﬁ@? 5

119 {Qi@g rrBTan k: Pé %r m than (0
proéﬂg f
yT

‘HQI'W"'E
pyr F

99) to fumish

-1-[4(1-
d&n -1 -yl-propoxy)-phenyl] -1 4]diazepane

his, titigy pqm@upql wagnreraneslfioln-tie wroduc] of sep h @re2mey, 0.26 M) dsing

Me dthe gieeseure defalfedi He2Aftion D46 MEESLRAE 318RAHS".

11.- {%@Rasnrhanmmmmrbmammw%mﬂeﬁ

tetmahyndfne-pyran 4- 444 hen -

'694"1%53 0. 60nol ),

razi n-

vl acetate washed

gmuanal n%a.%ate'a inoelro,

ure of 0.88
e fitle compound

iilfl’l gd{&epan-i-yl}-
aPegtferﬂ Ii}le prro%uét%Fstep 2 %0 ({%%1 '.? rrh%‘o(le) and

sing theyprecediye detafied;in Example 335 (htae
wﬁﬁﬁﬁﬁ Foprpsciyye pmple. 375 (tagy

yl }-1- norpholin-4-yl-
A n1xture of the product from Exanpl e 454
4- nmor phol i ne

met hanone

450 to E453 were prepared from Example 449 step 2 with the appropriate carboxylic
acids indicated in the table below using the procedure detailed in Example 3785,

Compound Carboxylic MS (ES+) m/e
_ _ Acld [M+H]*,
3-(1 -{4—[4-(3-Piperidin-1-yl—propoxy)—phenyl]—h 4] 3-Cyano- 447
diazepan-1-yl}-methanoyl)-benzanitrile (E450) benzoic acid
1-Cyclopropyl-1-{4-[4-(3-piperidin-1 -yi-propoxy)- Cyclopropane | 386
enyl}-{1,4]- diazepan -1-yi}-methanone (EA51) carboxylic acld
1-(4~Fluoro-phenyl)-1-{4~[4-(3-ptperidin-y!-propoxy)— 4-Fluoro- 440
phenylj-[1,4}- diazepan -1 -yl}-methanone (E452) benzoic acld
1-{4-[4-(3-Piperidin~1-yl-pmpoxy)—pheny!]—ﬁ A Thiophene-2- | 428
diazepan -1-yI}-1 -thiopheny-2-yl-methanone (E453) carboxylic acid

25
Example 454

4-(1-{(28, 5R)-2, 5-Dimethyl-4-[4-(3-piperidin-1 -yl-propoxy)-pheny!]-plperazln-1-yi}-

methanoyl)-benzonitrile (E454)
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carbonyl chloride (0.082g, 0.55npnl), triethylamne
(0.0678, 0.66npl) in dichloronmethane (8nl) was
stirred-at roomtenperature for 18 hours. The m xture
was filtered through am SCX colum eluting wth

nmet hanol followed by 0.880 ammoni a sol utl on: net hano
(1:9) to afford the titre conmpound (0. 18g, 66%; M
(ES+) We 445 [M+H] *. 10 Exanpl e 460
4-(1-(5-[4-(3-Piperidin-1-yl-propoxy)-phenyl]-2,5-diaz
a-blcyclo [2.2.1] hept-2-yl}- hanoyl ) benzonltrile
(E460) = O N a 7Step 1:

5.[4-(3-Piperidin-1lyi-propo - phenyl ]1-2.5-d

aza-bl cyclo [2.2.1] heptan 15 carboxyllc acid
tent-butyl ester The title nmpound was prepared from
exanple 316, step I (1-[3-( ﬂB-phenoxy)

pr 0 hPﬁ)lz(y-ﬁlﬁDeﬂ{y% -?ﬁ(@*plﬂriaam-lp opdRf)- p@lenyll-plperazme

e
0 7 & ea this
g%ﬂ s Wedzﬂrep ' rg T%uﬁa( ‘4"°"°‘g"“5“°"y Brop

[ mﬂsmﬁ( &9, .uﬁswmp;) |prqﬁ*ﬁf’alws’y topymam@mp. @S SRy S-dimeiny-
az apipsrezinel (0 R0u RT4Mmdlanediaseived Tihieluene (Bal).deliowed prsogiie tort-
pr epuoxise (0. 24yn2.02remgl). Jbleimixtuee was hegted at(100°8Ter,6 HBuRSAfRDEdoling
usi BYoont BMpeEIRALEILECIDIR Mdurewhsi diutekewith 6t Actatd)vhshel/Bith
( ESiliaterr(f( bHAE Xh%llﬂd overth&Restim éhl ahddonkehirBicR 7 vabtid 1 THe

IU | - %%ﬁ%: ePaIfH & ole8 2midonBent -
y qu'EF% RJH gcgg g: § ?of ?shttrg} n?lg o%%&ﬂ%%%&g
am’ 3 benzolc acid (O 21 1. 45wno

u3| $F§PF (1 BFSe RpATD M’w‘-ﬂ-é%m?@fknbv'@'%’mwwﬂbg
83opiperagin-{I FR-methgnoyl-bendopitnily' . Exanpl e 461 -119

13- (The(titls $cidrpOlvidoras-plepaBed fiopdinei mhduetbf step b (CotPgxa38nutedand §-
- pi gyaichEnDiclacid Y0.3 tge rérac)Oyding thdyeoaure detalled inl EXEGb)e 375,

{0.097g, 57%); MS (ES+) m/e 461 {M+HT".

Examples 455-458
20  EA455 fo E458 were prepared from Example 454 step 1 with the appropriate carboxylic
acids indicated in the table below using the procedure detailed in Example 375.

Compound Carboxylic Acid MS (ES+) mfe
: L [M+H]*.
1-{(2R,5R)-2,5-Dimethy!-4-[4-(3-piperidin-1-yi- Benzoic acid 436
propoxy)-phenyl}-piperazin-1-yl}-1-phenyl-
methanone (E455) .
1-{(2R,5R)-2,5-Dimethyl-4-[4-(3-piperidin-1-yl- Isonicotinic acld 437
propoxy)-phenyl]-piperazin-1-yl }-1-pyridin-4-
yl-methanone (E456)
14{(2R,5R)-2,5-Dimethyl-4-[4-(3-piperidin-1-yl- | 4-(1-Pyrrolidin-1-yl- | 534

propoxy)-phenyl}-piperazin-1-yl}-1-[4-(1- methanoyl)-benzoic
pyrrolidin-1-yl-methanoyl}-phenyl}-methanone | acld (J. Med. Chem.,
(E457) _ 2003, 46(10), 1845-

: _ 1857)
1{(2R,5R)-2,5-Dimethyl-4-[4-(3-piperidin-1-yl- | tetrahydro-pyran-4- | 444
propoxy)-phenyi]-piperazin-1-yl}-1- carboxylic acid
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Step 1:

1-[3- (4-Brono- 3-chl oro- phendxy) - propyl ] - pi peri di ne The

title conpound was prepared from

1- (3- Chl oropropyl ) pi peri di ne hydrochloride 5 (2.38g,

12mmol ) and 4- br ono- 3-chl or o- phenol (2.07g, 10mmol)

using the procedure detailed in Exanple 305, step 2,

(3.42g); M5 (ES+) me 333 [M+H +. Step 2:

4-[ 2- Chl or 0- 4- ( 3- pi peHdi n- 1-yl - propoxy) - phenyl ] - pi pera

Zi Nk RL4--métfenbnd @akg)” DUT YT ester The [itle 1

conpound was preparea Trommtrne proguct or - Step L

(0. q%e 1 8 ) and 1,1 10 di net hyl et hyl

1- plﬁﬁ carbgﬂ¥late 0.40g, 2.l14mmol) using the

proc @RH Dimethyl-fa-(3 nei-ggsopoxy)phenyl}-pipamein-1-yiis!-

( ESMonphelingay-neethaqone (53}5%

1-[ 2- Chl or 0- 4- ( 3- pi peri din-

azin The title conpound was

of step 2 using the proced

(0.2409): MS(ES+) mle 338 |
4-(1-(4-[2-Cnl oro-4-(3-pl pe -yl - propoxy) - phenyl ]

- pi perazin-1-yl }- nethanoyl) nitrile The title

Sonputinireshthe prodych frerd Ekaraple 434estapriq0logy, 0.60mal), épncipholine

( 0. Tabgny! thidBGe{Gwisg, ar5dmd), tridyaamine (.0670, Gekindl) & EHbromethane

0. 7 l@nymds)stiniai ad ot tempiraGiader1€ hélirs. FXARRbFo WaLTiItSTe8 Birdugh am

( 0. Ba‘ﬂgbblum '\‘r)lth me%aﬂﬁ%llbw @fbo%@ﬂla 6@% methe]nol (1:9)
1- Peeaslatle g,r{gg d l@ﬁ“l}( ),Wqugm gonenyl - p

era2|n 1 yI
é}; Ioro propoxy) phenyl ] - plpera2|n 1
preﬁ 4

@ pr opoxy) - phenyl ] - pi per

pared fromthe product

of Example 295 Step 5
+ 15 Step 4:

- met hanone 25 The title conpound was
-Blpptidie i-sionexy)phemlAiazastdeycleci2 ] Bept-2-yl)-
( 4- ethanpyiichenrenitritedF460) - 1- pi per azi nyl ] phenoi ) (1g,
3.55mml ) and 1-brono- 3- chlixca'o-ﬁoane (0.67g, 4.25
nmol ) using the procedure™~fl Description 9 (1.39);
MS(ES+) W 359 [MtH]. Stel 2:
1- Phenyl - | - (4[ 4- (3- pyrrol {8 n-1-yl - propoxy) - phenyl ] -p
perazin-1-yl}- 30 nethanom; The~titl e conpound was
prepared fromthe product @ ep 1 (0.2g, 0.56mmmol)
andstepyy mt(wmaﬁd.ﬁa-ﬁ-ﬁ?cqm -3-dHShbtyb892.2.1] heptane -
191 OsasbRyfic &id JRSBllyPidig 1 x% Fm%) MS( Eg& T2241hep
The title compound was prepared from example 316, step 1 (1-{3-(4-lodo-phenoxy)-
propyl}-piperidine) (0.25g, 0.72mmol) and 2, &-Diaza-bicyclo [2.2.1] heptane carboxylic
acid fert —butyl ester (0.17g 0.87mmol) using the procedure described for example 454,
step 1(0.313g, 84%); MS (ES+) m/e 416 [M+H]".
20  Step 2: 2-{43-Piperidin-1-yl-propoxy)-phenyl]-2,5-di aza-bicyclo[2.2.1] heptane
The title compound was prepared from the product of step 1 (0.31g, 0.75mmal) using
the procedure detailed in description D11; MS (ES+) m/e 316 [M+H]".
Step 3: 4-{1-{5]4-(3-Plperidin-1 <yl-propoxy)-phenyl]-2,5~diaza-bicyclo [2.2.1] hept-
2-yI}-methanoyl) benzonitrile
25 The title compound was prepared from the product of step 2 (0.23g, 0.73mmol) and 4-
cyanobenzolc acid (0.21g, 1 -45mmol) using the procedure detailed in Example 375,
(0.27g, 83%); MS (ES+) m/e 445 [M+H]".

Example 461
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W 394 [ MtH]. 35 Exanpl es 463.464 -120 E463 to E464
were prepared from Exanple 462 step | with the
appropriate amne indicated in the table bel ow using
the procedure detailed in Description 10. Exanple
Carboxylic Acid M5 (ES+) me MH *. |
1-(4-(4-[3-(3,3-Difiuoro-pyrrolidin-I-y!)-
3,3-difiuoro-pyrrolidine 430
propoxy) phenyl } pi pera2| n 1-yl)-1- (Synlett, 1995, 1,
en_ - nmet hanone
2 (R Lo B PP 5pipEPTPheny IpiRerazin-1-yi}-mothancy)-
4, Abenzoniyie F46per i di ne 444

propoxy) - phenyl ) - pi perazi n-1 -yi <~( Tet r ahedr on,
1977, phenyl - net hanone (E46 ( 1707-1710) 5
Exanpl e 465 1-(1-Nap h carbonyl )-4-[2-(4-{[ 3{1-

I d I h f t
P L SRy T BN S) RSz et e

1 ( Ib‘Nﬁ‘B mrn@quedw\yasgqrmrgmﬁ)om {@Qhlorgpropriwippridies hydrordieddeph
&ny (2)38ghiZmmol) 504 4brpmpdzhlas-henot (2071 10mmob uefig the procedure
1- ( 2etiiled MEBAINpiE 365} stpp RI1BAZH)MS (B8+) mie)asbameHhe (533 np)
an dsﬁp(zlqznanmatxa(hwhammipy&aoﬂmmm $lBeraAéL1 EaohoXyAe
par&éiékérb’-b gglrved in 1-methyl-2- pyrrol i di none (2

e Fi ﬂiff‘%ﬁa%'f@%ﬂﬁ Yt A Sofiof a1
PRt s ﬁg@a@ﬁm 4 %fé@m o et

tlneen et hyI acetate

an dsﬂﬁaﬁe‘r-lza?morpﬁd&ewgaﬂw -vl-prmsév)wasnwb@m 9% th wat er
andTheditle cepopstndwaspespachd ifront theldy of stepl2 asing theprasddurabfe
r esExampla 295 Step §d@2106) MSESM MEBIMEAE cartri dge, which

15vasstep 4f £01-{i2-OhibRtL@Mperidindl-YipresbxPyphe/IplpeRmt1-¢)-
arrrmghanoy I:]ﬁ,,mithgnol | c ammoni a fraction vvas

ek e %i% skl R o

Example 462
1-Phenyl-1-{4-{4-(3-pyrrolidin-1-yl-propoxy)-phenyi]-piperazin-1-yl}-methanone

(E462)
o Cp*@

_ Step 1: 1-{4-[4-(3-Chloro-propoxy)-phenyl]-plperazin-1-yl}«1 -phenyl—methahone
25  The title compound was prepared from the product of Example 295, Step 3 (4-{4-

(phenylcarbonyl}-1-plperazinyl]phenol) (1g, 3.55mmol} and 1-bromo-3-chloro propane
(0.67g, 4.25 mmol) using the procedure of Description 9 (1.3g); MS(ES+) m/e 359
[M+H].
Step 2: 1-Phenyl-1-{4-]4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-piperazin-1-yi}~

30 methanone
The title compound was prepared from the product of step 1 (0.2g, 0.56mmol) and
pyrrolidine (0.047g, 0.67mmol) using the procedure of Description 10 (0.16g); MS(ES+)
m/e 384 [M+H]. _

35 Examples 463-464
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the title compound (583 ng). LCVMS RT = 2.79 mn.

E465b:

4-{2-[4- (1- Napht hal enyl car bonyl ) - 1- pi perazi nyl ) et hyl ) p
henol -121 i N* DN aOFi

1- (1- Napht hal enyl car bonyl ) -4-(2-[ 4-[ (phenyl net hyl ) oxy]
phenyl ) et hyl ) pi perazi ne (E465a) (2.33 g) and 20%

pal | adi um hydr oxi de on carbon (800 ng) in ethanol (50
m) were stirred at roomtenperature under an

at W@gggé&“%ﬁgﬁ#’% f %dréﬁg‘gﬁr} After 24 h nore
I, ot 8 RG2S e appropraiEgine
Gl o e bk
M gitre—was—t-Hteredthrough celite  washed with

et hEfMPInd the filtrate anfiCavhekylindsidconbi nelMS(ES+) mie
evpparated upnder vacuumto gjve the title conpoungyr*,

(1] B@-{44-3, MbordPyrrsiidh-26)- M . 3B4fR6ro-pyrrolidine | 430

1- (BroohiHpBer} peBR-99)1) OXY] ph%@(éu} géd?:}’*,gss é?)( 1}- napht ha
| ephbaAMRMRNInk (ERBPEr aZi ne in 1 _ X
4- - alenyt carbony ) —t-—ptperaz-iy-et-hyl
heib a4 4%‘5’53 i E’hmf;ﬁ lg::yq brlond- %ﬂ"g’mﬂﬁ\%pe a4

nl
I

[a)
54

Q

(g. cha! &8 carfpon@eteahedren, 18G) |
2-4pheykmabanose (B464)  were hedt e@d)r FOF-dxIQor |18 h.
More 1-brono-3-chl oropropane (0.165 nl) was added and
hedEXamplecdst i nued for 6 h. The reaction mxture was
part-{1tNaphthdldagicivbeavid-fayh-idq1-acet at e and water. The
aqusaperii vil&§)ohéa [,g.qz- | cetate and
t he conr“gpggg or g%a%?%i( rﬂ'gict S 'mm;é?%m\%/?aegﬁéﬁw th
saturated bri ne, drie vw.:gu and evaporated. The
crude material was puritied by xhronatography on a
silica SPE bond elut cartridge elutidng with

cy BaoRENA Aabih iR P9 Dbl TR O

100 QigeRlAeOet hane - 1%

15

20

conmpound (582 ny). LCMS RT = 20 2.67. E465d:
1- (1- Napht hal eny rponyl )-4-[2-(4-{[3{1-piperldinyl)p

r opyl ] oxy) C
O

A mixture of 1-(2-bromoethyl)-4-[(phenyfmethyl)oxy]benzene (533 mg) and 1-(1-
naphthalenyicarbonyl)piperazine (440 mg) was partially dissolved in 1-methyl-2-
pyrrolidinone (2 ml) and treated with diisopropylethylamine (0.956 ml). The resuiting
reaction mixture was heated in a microwave oven at 160°C for a fixed hold time of 12
min. The mixture was partitioned between ethyl acetate and water and the organic
phase was washed with water and saturated brine, dried (MgS0,) and evaporated. The
residue was loaded on to an SCX-2 SPE cartridge, which was sluted with methanol
followed by 2M methanalic ammonia. The methanolic ammonia fraction was
evaporated, and the resldue was further purified by chromatography on a silica SPE -
bond elut cartridge eluting with 3% methanol - 1% triethylamine -dichloromethane to give
the title compound (583 mg). LCMS RT = 2.79 min.
E465b: 4-{2-[4-(1-Naphthalanylcarbohyl)-1 -piperazinyl]ethyl}phenol
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phenyl ) et hyl ] pl perazi ne, formate
1-(2-{4-[(3-Chl oropropyl ) oxy] phenyl } et hyl ) -4-(1- naphth
al enyl car bonyl ) pl perazi ne (E465c) (50 ng), potassium
carbonate (95 ny), potassiumlodide (95 ng) and

pi peridine (0.067 25 m) In 2-butanone (2 m) were
heated to reflux for 24 h. The reaction m xture was
partitioned between dichl oromethane and water. The
aqueous | ayer was re-extracted and the conbi ned
organi c extracts were concentrated and purified by
mass directed pré¢g ive HPLC to give the title
compound (42 ng). M = 2.02 mn. EStve mz 486
(MrH) " . 30 -122 Exa 4 Exanpl es 466 - 474
were prepared In an array for usi ng the sane net hod

descr,| I n 465d from O
e %{%ﬁ% %‘%ﬁ%ﬁ%{’%ﬁfﬁ[@w}ym PYBUAY sz (o5
naplA- R8RS B4 PEIBAYT hysirexide £picarbon $0Q ma) ineibanol (50 M8 were
app FBTadiahtoemdesararrtiare Yndenanaimespherir)presSurp of yseermAfter 24 h
car Boresradadién ealglysh (@00 mo)tvees sidethaind diirtkey dohtinaey) fof #h additional 72
3- bt Ameoneactip® mivture was itorePIhEUGIE bafite)\Rasho@ Wit dthm6) JAY tHEGfkSte
di r aed vesbhings eonfbirRd ahPdvhpthatéd tdde VAcIPSIgRS tHsMfle compound (1.84
congpruels Rs=bos Rt € salts. Exanple Structure RTTVASS
m 0 ' , I 467.J . 07
3 oAb pogpintg el
472 .06 500 | w472 2.18 514
() R
o

\/@\D/\/\q

4-{2-[4-(1-NaphthalenylcarbonylH-plperazjnyl]ethyl}phenol (E465b) (500 mg), 1-bromo-
3-chloropropane (0.165 ml) and potassium carbonate (481 mg) in 2-butanone (25 mi) '
were heated fo reflux for 18 h. More 1-bromo-3-chloropropane (0.165 ml) was added
and heating continued for 6 h. The reaction mixture was partitioned between ethyl

15 = acetate and water. The agueous phase was re-extracted with ethyl acetate and the
combined organic extracts were washed with saturated brine, dried (MgS0,) and
evaporated. The crude material was purified by chromatagraphy on a silica SPE bond
alut cartridge eluting with cyclohexane followed by a gradient of 0 — 5 % methanol -

2 gl;hloromethane - 1% triethylamine to give the title compound (582 mg}). LCMSRT =

.67,

E465d: 1-{1 -Naphthalenylcarbonyl)-4-[2-{4-{[3-(1 =piperidinyl)propyljoxy}
phenyl)ethyllpiperazine, formate
1-(2-{4-[(3-Chloropropyl)oxy]phenyl}ethyl)-4-(1-naphlhalenyl'fbonyl)piperazine (E465¢)
(50 mg), potasslum carbonate (95 mg), potassium lodide (95 mg) and piperidine (0.067

25 ml)in 2-butanone (2 ml) were heated to reflux for 24 h. The reaction mixture was
partitioned between dichloromethane and water. The aqueous layer was re-extracted
and the combined organic extracts were concentrated and purified by mass directed
preparative HPLC to give the title compound (42mg). LCMS RT =2.02 min. ES+ve m/z
486 (M+H)*. '

10

30
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473 ~ 2.19

514

1- (1- Napht hal enyl car bonyl ) -4-[244-([2-(1-
pi perl di nyl ) et hyl ] oxy} phenyl) et hyl ] pi perazi ne (E475) 5

I o~i"J

E475a:

-123 474 (~ a ™ 2.28 528 Exanple 475

1-(2-(4-[(2-Chl oroet hyl ) oxy] phenY4et hyl ) - 441-
napht hal enyl car bonyl ) pl perazine liotia

prepared f

rom

10 Was
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Exanple Structure RT Mass (mn) lon MtH 476 2.08
486 | / | \~oti~ 477 11 2.13 500 478 | pl 2.10 486

479 | p~ 1.98 486 Exanples 480-499 Exanpl es 480-499
were prepared in an anal ogous manner to the procedure
described for Exanple 62 5 Exanple Structure RT Mass
(mn) [on MH 480 o h n 2.36 505 01 0 481 2.24 464
482 0 {, 2.54 547 483 2.61 561 Cad -125 484 2.59 574
0 485 2.32 524 486 2.42 520 487 2.43 588 0 v 488

2.20755/8 ¢=0 % 228|528
§ ;
Example 475

1-(1-Naphthalenylcarbonyl)-4-[2-(4-{[2-(1-
piperidinyl)ethylJoxy}phenyl)ethyllpiperazine (E475)

>
OV\@W@

E475a: 142-{4-[(2-Chloroethyl)oxy]phenyf}othyl)-4-(1-
naphthalenylcarbonyl)piperazine

(1 1
T

10 Was prepared from 4-{2-[4-(1 -naphthalenylcarbonyl)-1-plperazinyljethyi}phenot and 1-
bromo-2-chloroethane using the same method as described in Example 465¢c. LCMS
RT 2.52 min.

E475b: 1-{1 -Naphthalenylcarbonyl)-4-[2-{4-{[2-(1-

15 piperidinyl}ethylJoxy}phenyi)ethyl]piperazine
1—(2—{4-[(2-Chloroethyl)oxy}phenyl}ethyiH-ﬂ-naphthalenylcarbonyl)piperazlne (E475a)
(23 mg) potassium carbonate (45 mg), potassium lodide (45 mg) and piperidine (0.032
ml) in 2-butanone (2 ml) were heated to refiux for 48 h. The reaction mixture was
partitioned between dichloromethane and water. The aqueous layer was re-extracted

20 and the combined organic extracts were concentiated and purified by mass directed
preparative HPLC to give the title compound (9.9 mg). LCMS RT = 1.97 min. ES+ve
miz 472 (M+H)",

Examples 476 - 479
25  Examples 476 - 479 were prepared In an array format using the same method described

In Examiple 465d from 1-(2-{4-{(2-chioroethyl)oxylphenyl}ethyl}-4-(1-

naphthalenylcarbonyl)piperazine (0.0544 mmol), the appropriate secondary amine (6

eq), potasslum carbonate (6 eq) and potassium iodide (5 eq) in 2-butanone (2 mi). The

products were purified by mass directed auto-preparative HPLC to provide the
30 compounds as formate salts.
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489 2.32 534 o v 490 2.24 510 491 I~ _ 2.36 519 492
2.33 532 0 -126r5 493 0 --..~_b 2.07 482 0 494 0
-0-0~Ib 2.24 478 o0 495 0 2.20 496 496 2.50 546 O
497 0 2.38 492 0 498 02.42 492 o v 499 | _to 2.40
546 Exanpl e 500

7- Phenyl - 4-(2-[ 4-(3-pl perl di n-1-yl propoxy) phenyl ] et hyl
)pl perazine trifluoroacetate (E500) -127 | The title
conpound was prepared from D42 using the procedure

desCEkdnife | N EXapl Guudgdd- RT = T Eprve mz
408 5 Exapple 501 (E:) l?::s
(M+H)*
476 208 |486
477 213 {500
478 2.10 | 486
479 1.88 | 486
Examples 480-499
Examples 480-499 were prepared in an analogous manner to the procedure described
for Example 62
5 v
Example Structure RT Mass
(min) lon
(M+H)*

480 0 O’O’O\’\"O 2.36 505
[j[%i,
p .

481 -0 224 | 464

482 254 547

483 ;5 OM 2.61 | 561
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accordance with the follow ng procedures: 15 (1)
Ceneration of histamne H3 cell |ine DNA encoding the
human hi stam ne H3 gene (Huvar, A at al. (1999) Mot.
Pharmacol . 55(6), 1101-1107) was cloned Into a
hol di ng vector, pCDNA3.1 TOPO (InVitrogen) and its
CDNA was isolated fromthis vector by restriction
di gestion of plasmid DNA with the enzymes BanHl and
Not-1 and ligated into the Inducible expression vector
pCd@320 (| nVitr I g&ST ed WIIHWILE%7SCII§ ENnxymes.
vef e syst em e€re iln " trapsgene
itched off in the absencejof an

I ndqucer an tched on in the presge¢nce ¢f an
i nducer) osperformed as described {n US|Patenf nos:
5,304, 79T 5, md—§, 984T yat '-BH# was
tr%né?orned in téntiggf?15a E tégilzﬁ%st
ba¢teri al |cel and plated onto Lurip Brofjh (LB) agar

oci nTM (an antibiotif whi¢h allpws the
sefectionjof /Tell s expressing the shi bl e gene hich
i sipresent! ok ‘pGene and pSwitch) at bOg nf''. Qol onies

con#gd ning the r @a d lasm d Wes sy | figgt 1 Th ed by
reptrictign an [ r transftctiow I nto
5

comt ai ni nd 25

majmal i an| ¢ s was prepared from 250nl pul turles of
t he host mac rium containing the pGeneH3| plagmd and
i spl at ed g a preparation Kkit[ (Q afgen

M diggPrep)] as_p NULACTUTETS fet #‘ga _
W iously tr fected Aﬂth t he

(Q agen) . | CHOY
pSwi t ch reoﬂmgz ory plasmd (InVitroden) Mere deeded
at{ 2x10e6|celdls per T75 flask In Conpl et g Medi ym

cgnt ai ni ngesKans F12 (G BCOBRL, Lifg Techhnol ogifes)

‘Anfrl

Mg digy M SUPpl eNENL =W t T 109 viv—diglysed—foets
bgvi ne sefum * (ﬁrgzi% nd hygrcﬁféinﬂ@iOOg m'"),

24 hours pri to use. Plasm d 35 DNA wag trangfected
ifto the relljs’ using LI pofectan ne plus gccordiing to
the manuf urers guidelines (InVifroger). 48{hours
Pq f&otion cells were pl acedlInto| conplete

medP&m sulppl e
days post] sel
m%s added to
expressign

cells werig™det ached fromthe flask|usin

ne ‘ D
et id enedi am ne tBtrfa-aceti ¢ aci d ( I ﬁ465003

nVitroggn), followsng several washgs W { phosbhate

ron 10nM epristope (InVitrogen),
e culture di umtofinduge the
the receptor. 18 hourp post induftion

thbgﬁgg m' Zepd2nThbz-1p9 10- 14

I

bufferedlsaline pkimﬁ‘ﬁ and S resuspended}in ﬁg&ting
Medi um cgnt ai ni ng_M{nmum Essenti al| Medi pm ( VM),

w t hout a

Example 500

(‘é';;‘:;'vl-"-f?-l4-(3-nlpeﬂd'n4-vlpropoxy)phenyuethyl}pfpemzane trifiuoroacetate
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phenol red, and supplenmented with Earles salts and 3%
Foetal Clone Il (Hyclone). Approximately 1x 10e7
cells were exam ned for receptor expression by
staining with a rabbit polytonal antibody, 4a, raised
agai nst the N-term nal domain of the histam ne H3
receptor, Incubated on ice for 60 mnutes, followed by
two washes in sorting nmedium 10 Receptor bound

anti body was detected by incubation of. the cells for
60 mnutes on ice wth a goat anti rapbit anti body,
conjugated with Alexa 488 flu mar ker

(Mol ecul ar Probes). Fol | owi further washes with
Sorting Medium cells filtered through a 50m

Fi | conTM (BD Bi osci enc and then anal ysed on a FACS
Vant'88 dtlesemppund way preparedsironi D42 esihguihet froceturddéserimidiicExample
Cel R2®kposition Unit. Control cells 15 were
nonRTrdugkdincEdwemizgeat ed in a sim |l ar nanner.
Positively stained cells were sorted as single cells
I Nt ex$hpi8bs Pl ates, containing Conplete Medium

conk s q 001 - lL.,NIM and al | owed to expand
o EEIE R S S o
and |§and bi ndi ng studies. One clone, 3H3, was

sel ected for nenbrane preparation. O (ii) Menbrane
preparation fromcultured cells | steps of the
protocol are carried out at 4 d with pre-cool ed
reagents. The cell pellet i suspended in 10

vol unmes of buffer A2 contgkpéng 50mMM N- 2-

hydr oxyet hyl pi perazi ne- - et hanesul foni ¢ aci d

(HEPES) (pH 7.40) supple ed wwth 10e-4M | eupeptin

tyl-| | - | | -argirfal; Si L2884), 25g/n
I%Z%K'h%m%‘p% i PR ina o pppedimcbaiomtn Exampl

t et’PE-acetic acid (EDTA), 1mM phenyl net hyl sul f onyl

f | [T 481 minpESHve mizk9Ax 10e- GM pepstain A (Sigma). The
cells are then honogenlsed by 2 x 15 second bursts In
a [Exhmplesogl ass Wari ng bl ender, foll owed by

pasoap ot e e e e gy B Rpenkaraypigepene

25

20 st@g e I essi
a §
er

The pellet is resuspepdged in 4 volunes of buffer A2
by vortexing for 5 se o~ followed by 30

honogeni sation in a cehgaygeni ser (10-15
strokes). At this poi th 2paration |s aliqudted
i nto pol ypropyl ene tubes and stored at -70C. (lii)
Generation of histamne Hl cell Ipne The human H1l
receptor was cl oned using known p edur es descri bed

i nEsoBs: 1jal) ] i.qchem - Bi ophys. Res. Conmun.
1984 12 EﬁE‘E T\%@;ﬁéﬁ#ﬁ@@%mﬁﬁ?ﬁwgov ary cells
B HERRA MRloppisdmniied iobaidegeshed int ed
| 't o known procedures described in the
B, ke mfz 31Phar necol . 1996, 117(6), 1071].

ES502b: 1-(3-{4- 4-{5-!50;)ropyl-2-'methylbenzoy|)piperazin-'l-
yllphenoxy}propyl)azepane
The title compound was prepared from E502a using the procedure described in Example
76¢. RT = 2,65 min, ES+ve m/z 478

Example 503
1 '(3'{4'[4'(5'Ethyl'2'lnethy!benzoyl)piperazln.'l .y“phen oxy}propyl)azapane (E 503)
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Conpounds of the invention may be tested for in vitro
bi ol ogi cal activity in accordance 40 with the
foll ow ng assays: (1) Histam ne H3 binding assay -130
For each conpound bei ng assayed, in a white walled
clear bottom 96 well plate, is added: (a) 10pl of
test conmpound (or 104 of iodophenpropit (a known

hi stam ne H3 antagonist) at a final concentration of
10mV) diluted to the required concentration in 5 10%
DVMSG, (b) 101' 251 4-[3-(j4- odophenyl met hoxy) propyl]-1
H i m dazol i um (| odopr ox (Amersham 1. 85MBg/ 0 or
509C1/ m; Specific ActiVvity™= OC /mmol) diluted to
200pM in assay buffer 150nM
Tri s(hydroxynet hyl ) am nonet hane buffer (TRI'S) pH 7.4,
0. 5mM et hyl enedi am ne tetra-aceti cid (EDTA)) to

gi v j concentration; and IT0 (c) 800
beaﬁfn@ﬁb%@%@%”ﬁs RIpRE[sS ol E%g?%w&mr?@d@e pegcribeddn Example
Pr ogjgf_ri t); Assay (SPQAEbead type WGA-PVT at 100ng/ m
i n 355&P/Min-ESHveEErRbed by nixing with menbrane
%prepared i n accordance with the methodol ogy descri bed
abotleubligatibnsliincutinggit ndt fmiteel Scepatantsfahe patérdahicsBord, dibd¥Athis
vol epeeificafion@itisraithaoipor@ bfeRfenbe £5If dbRhaidiaPilidion FLE

B

b e aphedimalisRY IndividuBiyihdidad Yass iofs room
t ergagpt ure for GO%rri nut es o%bg)o%%eﬁ%gfe?&efge%ﬁ%’" tﬁ'fughf”"y
10 S shaken for 5 mnutes and then allowed to stand at

r OQdIb, ture for 3-4 hours prior to reading in a
V\aﬁﬁ &%’g{ao eta counter on a 1 mnute normalised

ok
t r Y TRIPHEnepRReralinn Geriaining histsmies kigrecepterd ryaydd preparadyina
4- FEiosiRaeevithithedlewing preegdures:on.  (11) Hi stami ne H3
functi onal antagoni st assay 20 For each conpound bei ng
I5as $hy e dGenentionwhhisambi! Haasnghear bottom 96 wel | plate,
| s DNAdksiestling 1% hukiah hiSibmin $13 GRJS’(B O Y —
gussex h NB-F07) vak BBAIRRAL ﬁol&gl b [fm;.g%' Wé q?) n en) and
NOfRs S igole}?%mmgis Se%gotr by restrigi ' 6f | N
co ééé QL4 Efsr%y" e ftfﬁ ono‘PasmIdDNAwuhthe
202- NG Oé%%ri;q%? %li&’ 2 ligateqntotheingucihle-axpressinneyeeton rBene
sameRyRTNes Tha/GeneSwitehPiaysdtemgOhystem
( pYM5RT UBRrganmeRisssionds aithed off ipthe paseach &fyin Sidede ARl SHiiched
wHEYR tl'@@reﬁ;pmgg:f artindvicer) wasopeyfaimi|ak abdeama i VPN hbs:
s ¢34 70 28,87 153431200 5,835,984 A5¢2A84 (INAEWRs tRRASI e tnto AT
| rPH5a E. coli host bacterial cells and plated onto Luria Broth (LB) agar containing
25 Zef>cin“M (an antibiotic which allows the selection of ceils expressing the sh ble gene
which .is present on pGene and pSwitch) at 50ug mi”. Colonies containing the re-ligated
plasmid were identified by restriction analysis. DNA for transfection into mammailian
cells was prepared from 250ml cultures of the host bacterium containing the pGeneH3
| plasmid and isolated using a DNA Preparation kit (Qiagen Midi-Prep) as per
30  manufacturers guidelines (Qiagen).
CHO K1 cslls previously transfected with the pSwitch regulatory plasmid {inVitrogen)
were seeded at 2x10e6 calls per T75 flask In Complete Medium, containing Hams F12
(GII'BCOBRL, Life Technologies) medium supplemented with 10% viv dialysed foetal
bovine serum, L-glutariine, and hygromycin (100ug mi™), 24 hours prior to use. Plasmid
35 DNA was transfected into the cells using Lipofectamine plus according to the

manufacturers guidelines (InVitrogen). 48 hours post transfection cells were placed into
complete medium supplemented with 500ug mI* Zeogin™.
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assay buffer followed by m xing with menbrane
(prepared in accordance with the methodol ogy

descri bed above) and diluting in assay buffer to give
a final volume of 601 30 which contains 10pg protein
and 0.5ng bead per well - mxture is pre-mxed at 4C
for 30 mnutes on a roller and just prior to addition
to the plate, 10Mfinal concentration of guanosine 5
di phosphate (CDP) (Sigma; diluted in assay buffer) is
addegl 4He ated af roomtenperature to
equi | brcgtﬂe& Staste? b°ﬁ.1§W&'A FAFStPRE. WY toaen) iag addaghio tha swlfurey
f or PR PPERRRN 9 e prepior o}8 hefirs Best ndyctigmeplls were
hi stiaff ffembfr flask using efhylenesiaminsistceatetioadd(EDOA; 100K
and !7\@yogeniofolpwingceyana wBshef wlloptSlpHats lffere@SlisepHaT. and
t5r | eesuypeadadie Sertihg M¢dANESORIamIY MififGi Easdnbal Medium (MEM), without
COoNpberiof /@t 208 sapplerieRad dittiartds S bAd 3% S%i.g aﬁs 1 (ki) Y
116@pproamedely 16 1bdcefd wetdexdmPBMo %)(pr stgﬁmgw}fhe

0. &b f&%ual a-lr;nﬁ)dp |4$trﬁs%gglﬁsqr&{ ! Fefnal B{%ﬁe Iﬂsdamlne H3

o s BRI T S
en Hiies ﬁﬁhesmé-o neediyrs.
19 55%88#’\%@% ”‘5’8@ ”@SHB‘SF‘E" by 'ﬂ%ﬁba"%eﬁibg ealls fﬂﬁﬁ%ginutes onice
c e n’("iﬂl 4 rRehitantibogi ponjugatis witihhlexad88 duoressencemasket
m n(M°é9°H'8'r FFFﬁ'PqSé Eallowing two fuithier washes with SqrtirgtMeginkn, cddeiversi S
an aflitpead dhrotghragbOpm Filga™ (BIEBiescidnog) aid tBertahidRtddn.a FARSA
act Varitdge SERislv Cytoriététifiled Wit A Au{bhﬁﬁ@mmt%psgafon il eCorkr0) Ils
15Nel \Jvere tdrlihduckll 8418 BbAM&Y i sl GhdrnREr2 IF’o 99%‘%& f:%l %yso ed
NRQIHIR o ifto 9558, ﬁﬁe rﬁ‘alﬁ %6011 irrgS
3842&6!9h4"a foﬁrecﬂo e se de fo T
Tyr ?fg Nﬁ%‘” PAEesion "'?(e&‘t'b"dy
ﬁnﬁian E’@% Ef%?ﬁ&/l nﬁ'c e% SH ﬂwle%@omergbm preparation.
CaCI 21. probenecid 2.5 MM pH adjusted to 7.40
2, 40 NaUFI'“i?"‘we Ryepatiemfromichitired cellsat ed with 10 0 of a
s olAlsteps ofghe pretotsanakartigdout/ai 49C By wittee-botiddesageiits.PHhe cell
7. #8ljet ismesuppentiesin 40 wlunie oF buetkBéRBinkRB0AM NLA N nut es
at hadf&yembfbaaaﬁeen Izbeﬁ{énm&m&acw Hep Q’)é(gﬂ?ﬁo& J@F ed with
a

Usi10g4@ ldﬁb(é’ﬂaﬁ &:‘é
ﬂ'ﬁb% m n gé t: {91‘5[5'?? -ofheyogills arethen herngpaisatcdy
t}ﬁ wﬁf ai 'ES@HSWP‘F"& blenderefliqwee by essitrifigetioni0500g
P& ititese TheRupgmatant [sithenBpunyatd8, 000gffbra0 midfes. The pellet is
Fuf?é?ﬁpew ireth Qs ioBtmifersA2l by Vortedng doriB\se€onas RilGweslyon  of

30 hi kenzagenisatiom thudRrtindstiomegemel (10-15 strokes). At this point the preparation
Is aliquoted into polypropylene tubes and stored at -70°G.

()  Generation of histamine H1 cell line

The human H1 receptor was cloned using known procedures described in the literature
35  [Biochem. Biophys. Res. Commun. 1 994, 201(2), 894]. Chinese hamster ovary cells

stably expressing the human H1 receptor wers generated according to known

procedures described in the literature [Br. J. Pharmacol. 1996, 117(6), 1071].

Compounds of the invention may be tested for in vitro biological activity in accordance
40  with the following assays:

[{)] Histamine H3 binding assay
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fl uorescence, as neasured by the FLIPR system
(Mol ecul ar Devices). By neans of concentration effect
curves, functional potencies are deterni ned using
standard pharnacol ogi cal mat hemati cal anal ysis. 20
Results The conpounds of Exanples E1-260, 263-479 and
E499-503 were tested in the histam ne H3 functional
ant agoni st assay and exhi bited antagonism > 6.5 pKb.
More 25 particularly, the conpounds of Exanples E,
E3, = - E23 4, 31 E33, . .
535_%9@%6@,% P 5 e o Ssr pot S ol Pl
E265- %d7 268- 271, E273-274, E277-280, E284-288,
E29 ?)29310 dest comppynd (prstipl of jpdaphenpropit (a lagwp histamine H3
E31§N899istyat g final coygentraticpep 10mpidsHuted RMiGs Rdired EGSentration In
E35J0%EMS0;355 E361- 363, E368, E374, E378, E380,
E384k) E38% "IE8$D(4-idedBHenRiBthoxzbRdby 3 InidEdfim (0adMdny AP
E4 1 QArddrdhantz4 B8MEd/fa or 56:20mH BlaciiE ALt 20008H e to 200pM
E4 34 4435y buﬁéﬁéoﬂﬁﬁﬂs(tﬁ/&fb%mu% “n@ﬁ M Dute? RIS P 7 4, 05mM
ex hilhjibredicai SUcaEb g EdTAN R pivd Bonmbfriafoshiny Gl y
ibhe C)C()@EH‘E i aHEI es géus L 'l%';‘ gliogigan
5272‘8,3 57 - gze Disgarad by suspandling Seintiation Esarishitygsay
E37 eg@?ﬂ% AT YL 8h100mp/a ig agsay kuffer faljoweddy edwnscithd s
of ERTHSNR Prepgred jnaccorgancewithihe maodokag dsgabedebeve) arstdicting
i n REsayhuder agiveea final volume of Mpbwhichrmonigios 7 Sty mretei and@0.d5mg
ex hPasH petvelint raigioreivespre-iixea aptéom térbseraturd fr 5O MIHURE biY a roller.
1§ heThemigtoisstisken for Exiifits @Ad BEallofboGRind Edom Bhperakidior 34
Eﬁ m&‘:%o;gi%gmg FPwalsd &icr&&@%u%gg 'ai1 gn alised trfium
E206- 231pg‘?t Slomin ?"%%‘,’5”@2%?3 q lodishgequaton) »
E2 E E468-474 and 40 E500- 503 exhi bited
Zt?n?gggo_nﬁgs%@i”?%f;ﬂ'rfﬁ‘.’"a??m“ft @& orpound of formul a
| )add ﬁﬁh(ogzy?yn PeirgEssayey| ipja whifeowalledsigar pttofn 96 wll @lats, is:
{a) 10u! 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) + 100mM NaCl + 10mM
25  MgCl, pH7.4 NaOH);
{b) 60p! 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 accordancs with the
methodology described above) and diluting in assay buffer to give a final volume of 60l
30  which contains 10ug protein and 0.5mg bead per well — mixture is pre-mixed at 4°C for
30 minutes on a roller and just prior to addition to the plate, 10uM final concentration of
guanosine 5' diphosphate (GDP) (Sigma; diluted In assay buifer) is added;
The plate is incubated at room temperature to equilibrate antagonist with receptor/beads
by shaking for 30 minutes followed by addition of:
35 (o) 10p! histamine (Tocris) at a final concentration of 0.3uM; and
(d). 2qu guanosine &' [y35-S] thiotriphosphate, tricthylamine salt (Amersham;
radioactivity concentration = 37kBq/u! or 1mGCi/ml; Specific Activity 1160Ci/mmol) diluted
to 1.8nM in assay buffer to give 0.38nM final.
The plate is then incubated on a shaker at room temperature for 30 minutes followed by
40  centrifugation for 5 minutes at 1500 rom. The plate is read betwsen 3 and 6 hours after
completion of centrifuge run in a Wallac Microbeta counter on a 1 minute normalised
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Rl represents aryl or heteroaryl, optionally
substituted by one or nore: halogen; trifluoronethyl;
-Cl. 6al kyl optionally substituted by COOR75;

- Cl. 6al koxy optionally substituted by COOR15; Cl4

al kenyl ; NR15R 6; or Cl4al kylthio groups, and in which
Rt5 and R76 i ndependently represent hydrogen, Cl$al kyl
or Ca6cydoal kyl or together nmy be fused to forma 5-
to 7- menbered non aromatic heterocyclic ring

optj.onal | | nt t ed b

opt % g‘ﬁ%\ uét 'se@al?f?}éﬁ'gg & r? & 0%&1%”3“0" Hesa!
6al WY‘@PS%?%'RV“@W‘G gokde)r oo~ i sOor 2:

ni sO; ris0; pisl,; R3 represents -(CH2)q NR11R12 in

whi @i g Histenies 8 funconalantagbiistResay epr esent s

Py r Camhpotidydre agebyaalin by wallcazizpebivitom@s4-walbplate with cells seeded
0Pt 4tq 060! cKlisAReiD Firbdidd bEfkr R)se\BrolgholTNECIGES MVRKEYZ.5 mM,

9 r Olll'éiiﬁs Ot e%fﬁﬁiuﬁ/lb@l?’l b %W@S@lﬁ é‘hb\ep@@énbci& bsnbH

LB%HP@J:’IQ &Cﬁ&f a solutlon of
repﬁ uﬁ;r %48 % UNEIY 1o VRRBLEAY For
Ie amgg e il e
berﬁwﬁrurl nﬂﬁ@f@r Pachéwe“ uﬁfhmtrqé W'"avaof ﬂlﬂ’ in

ac c‘t‘yrcuam@ﬁfa@ @plyplajé ls incatiated fqr 3ngin ® aﬂmeece'iliblaﬂlzn of
0 pt dompaunk with the losceptdru Eaxth wel is then Reated v@ths 0j of histamaime: splutlorl in
selBfddeslodiom chl orine; fluorine; brom ne;

i3 rifluoromethyl; methyl; ethyl, isopropyl, propyl or

- B Mn on llé idXdicaté ﬁauwﬁrﬁ&%}h
Sg&gﬁfiz%ﬁm I

pi FBRTEFeiggical rﬁ?’éﬁﬁ'&ﬁﬁﬁar@ '%zocanyl optl onal |y
2‘kubstltuted by one or nore nethyl or ethyl. groups.
133 6. A conpound according to any of clains 1 to 5 in
whiresultdR' R12 represents piperidinyl substituted by
ONerng eorhpenddritampis EAtdal 268498 B E469-508 Wa tsRafAhé Cal
COTFRBHiNd IRSulbtohdl aRAJTRI! 365 ofd SXHBRSY Blagbhish B /hid. b

2538 particularly, the compounds of Examples E1, E3, E10, E12-14, E16-20, E21, E23, E24,
E31, E33, E35-37, E40-42, E46-48, E51, E255-256, E258-260, E263, E265-267, E268-
271, E273-274, E277-280, E284-288, E290-293, E295, E309, E311, E314-315, E317,
E319-329, E331, E333, E342, E344, E346-348, E350, £352, E354-355, E361-363,
E368, E374, E378, E380, E384, £386, E389, E391-393, E396-E309, E405, E407,

30 E410-411, E414-415, E420-421, E423-424, E429-431, E434-435, E436-445, E449,
EA52-453 and E455-459 exhibited antagonism > 8.4 pKe. Yet more particularly, the
compounds of Examples E255, E259, E263, £269, E271, E274, E285-287, E202-293,
E333, E344, E346 and E374 exhibited antagonism > 9.0 pKj.

35 The compounds of Examples E53-254, E465-479 and E499-503 were tested in the
histamine H1 functional antagonist assay and exhibited antagonism > 6.5 pK,. More
particularly, the compounds of Examples E60, E64-65, E67, E70, E84, E87, E91, E93,
E95, £98, E100, E108-110, E112, E114-115, E135-136, E162, E171, E188-189, E195,
E199, E206-212, E214-219, E224, E229, E231, E235, E242, E244, E466, E468-474 and

40 E500-503 exhibited antagonism > 7.3 pi,,
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defined in any of clainms 1 to 6 or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier or excipient. 8. A conpound of
formula (1) as defined in any of clains 1 to 6 or a
pharmaceutically acceptable salt thereof for use in

therapy. 9. A conpound of fornula (1) as defined in
any of clains 1 to 6 or a pharnmaceutically acceptable

sal t. t hek eafipdund afi femiuta @he treatment of allergic

rhinitis. 10. Use of a compound of formula (I) as

defined in any of Q1Iairrs 1to 6 or a pharmaceutically

acceptable salt theregt_in the manufacture qgf a

medi cament for the tredtwent~of allergic -fhhnitis.

11. A pharnaceutical co i tilgh for gis&in the

treatnent of diseases o4f the espira vl tract which

conpri ses the conpoundRr ta asdep-nregdi n
ically acceptable

any of clainms 1 to 6 or a pharnd
salt thereof and a pharnaceuticaldy acceptable

Ca%lar%fn' 12. A pharmaceutical conmposition for use in
the Treatment of allergic rhinitis as defined in
cl & rAerrgsents aryl or heteroaryl, optionally substituted by one or more: halogen;

trifluoromethyl; -Cisalkyl optionally substituted by COOR'®; -Cisalkoxy optionally
substituted by COOR'®; C, alkenyl; NR™R'; or C,alkylthio groups, and in which
R* and R™ independently represent hydrogen, Cyalkyl or Csscycloalkyl or together
may be fused to form a 5- to 7- membered non-aromatic heterocyclic ring optionally
interrupted by an O or S atom and optionally substituted by halogen, Cy.calkyl or -C,.
ealkylCy.¢alkoxy group;

Zis a bond or CO;

misOor2;

niso;

ris Q;

pis1;

R® represents ~-(CHz)-NR'*R"2 in which q represents 3 and

NR"R™ represents pyrrolidinyl, piperidinyl, azepanyl or azocanyl optionally
substituted by one or more Cy, alky! groups;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein R' represents optionally
substituted phenyl, naphthy! or tetrahydronaphthy!.

3. A compound according fo claim 1 wherein R’ represents optionally
substituted benzofuranyl, indolyl, or quinolinyi.

4, A compound according to any of claims 1 to 3 wherein R' is optionally
substituted,by 1, 2 or 3 substituents selected from chlorine; fluorine; bromine;
trifluoromethyl; methyl, ethyl, isopropyl, propyl or t-butyl (optionally substituted by
COOR™); methoxy (optionally substituted by COOR™); ethenyl; N(Me), or —S-ethyl.

5, A compound according to any of claims 1 to 4 wherein NR"'R™ represents
pyrrolidinyl, piperidinyl, azepanyl or azocanyl optionally substituted by cne or more
methyl or ethyl groups. 133



B. A compound according to any of claims 1 to 5 in which NR"'R'? represents
piperidinyl substituted by one or two methyl or ethy! groups.

7. A pharmaceutical composition which comprises a compound of formula (1) as
defined in any of claims 1 to 6 or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier or excipient.

8. A compound of formula (I) as defined in any of claims 1 to 6 or a
pharmaceutically acceptable salt thereof for use in therapy.

9. A compound of formula (I} as defined in any of claims 1 to 6 or a
pharmaceutically acceptable salt thereof for use in the treatment of allergic rhinitis.

10.  Use of a compound of formula (1) as defined in any of claims 1 to 6 or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the

treatment of allergic rhinitis.

11. A pharmaceutical composition for use in the treatment of diseases of the
respiratory tract which comprises the compound of formula (1) as defined in any of
claims 1 to 6 or a pharmaceutically acceptable salt thereof and a pharmaceutically

acceptable carrier.

12. A pharmaceutical composition for use in the treatment of allergic rhinitis as
defined in claim 11.
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