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WD 2009/ 015897 PCT/ EP2008/ 006351 TI TLE Novel
Het erocycl i ¢ Conpounds as nd u5 Antagoni sts
WOEBORIBTI ON 5 Field of the Invention This i nvECI/EP2008/006351
rel ates to novel heterocyclic conpounds having
selective affinity for the nd u5 subtype of
TrngEabot ropi c receptors and to pharnaceuti cal
osi tions_ includi ng %Ch conmpounds. 10 Background
No‘bffl FEOEHlie fompgun Qf‘% fafteanisitt di sorders
enconpass an assortnent of syndrones that affect
normal” mcturition. Lower urinary tract disorders may
DESERIPIPROMNr ough conbi nati on of pat hol ogi cal and/ or
age-rel ated changes of the urogenital system or other
etiology, e.g., 15 neurological disorders. Individuals
FieRUWfftgd Inventignom | ower urinary tract disorders suffer

from inpaired quality of life, includin ) . .

enbhhis irvspiion rel 93@9010 rQyet b %@Pe@ﬁﬁcewpowﬂfgf&vg@rﬁé}esrwe affinity for
the RS Sy B SRR RIS rtptoro Rl R ph S Al eBffons ncluding
mwhmbemvmﬂb may be associated with other physica

ailments, including cellulitis, pressure ulcers,

urinary tract infections, falls with fractures, sleep
Badk@RSund JF kfNnv&Rohal 20 wi t hdrawal , depression, and

sexual dysfunction., 4 der i ndi vi dual s suffering from

| owepweryvringay yragy disprdgrss eRc@EPEssnary asseuichk Oﬁﬁ}"édfeﬁl% that affect

r Qvi f e

norigef BHERESR, LT finaRPly Blrtote 300 aBfRRCHTRGR: combination of
pathcrlsgiicztluatridmiSageAekamddcthaggésooﬁ the udbgenithlasysenal or other etlology, eg.,

I nstitutes, of alth (N H, to 35 mllion, ..
neoslRBCUAS e Lk st s ing foct foreg ey P4 o rdesp pufer from
imphiR @' AANS of—@M@meru'dB@ ¥mbardbmedD pdbS QEIHPER e, HAHCa general

conmon anong wonen than nen (2:1) until age 80, after

redugtiontin emetiand wedhbeingrseciehfimction, and gencsyl, hearhhx Lower urinary tract
dls%df(:frl\é,a lglgg?e%rgfr?%g%\gﬁss%gi’g&%r%tﬁ oﬁlfjélr‘ ggﬁgarl daﬂﬁrcé dl Sgﬁgﬁ§ cellulitis,

tr aC
pre&fufee @ilcedsh Yrinand @fc o finfattions N diallsi dital ﬁ“act&rred, sleep deprivation, social

withGBhels dapiers g e A s B0 el e fom lover
urifdrf Afact Q%‘ﬁ)‘i‘déﬁ 'rﬂ%{ Xeélfn%chore3Qa1@' $OhORER. prOIRREs, | Bifth Udkhily and

agents that act directly on the [ower urlnary fract,
proession, which imap de arfaetptia d@msmas pmdaqe them ag instistions.and

e TR M R

Arrieﬂb&d%l frer &timAeRiotdl istfert Ibvidﬂ mrMaH{ trablodRyRlers. Widweer S@iffary tract
progress has been made in the dlagn05|s managemnment ,

diserderstare 108 AOMMON ATRRREr WORFR Hiap Mtk 6 Doyt rage ), aftpfewhich men
r
wﬁéﬁéﬁg{gﬁ#mggﬁ%[z ?‘ﬁ{ffEeO%lg V%qu)ggﬂg%nl Hﬁct &1&95&3 increases

witR@g¢. EBR ARB8AER0B3 Sdwer urinary tract disorders affect 15% to 30% of all individuals
and approximately 50% of individuals in long-term care.

Agents with various modes of action have been used to treat lower urinary tract
disorders. These include agents that act directly on the lower urinary tract, e.g,
antimuscarinics and alpha 1 antagonists, and agents that act through the central nervous
system, e.g., serotonin and/or noradrenaline reuptake inhibitors. According to the NIH,
however, while some progress has been made in the diagnosis, management, and treatment

of lower urinary tract disorders, these disorders frequently remain intractable. Thus, there is
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-2 a continued need for inproved agents, formul ations

and therapies to treat |lower urinary tract disorders.
W@RwWwpAanse? aci d, an excitatory am no acid, is pPEBEEP200$(006351

synapses throughout the cerral nervous systemand is

known to act on at Ieast t wo types of receptors:
te r ecept

not and 5 Iut
= copR Bl PO o e e TSR ot B I PP Gt ower urinary trac
disdrégept ors is that the| r activation forns |igand-gated

|on channel s _and, thereby, directly nediates
lufanig| acd. g ekeitatesy #meing eacids gif | mesept @duananges dlpoughout the
ceng%lgne@y%tg &%ﬁnh q n%%a“ﬁn‘g@%‘ﬁ}é’f%g%isf JSNS)I otn iy %Fﬁ}?%rs ionotropic and

metahﬁ@ptooglsta(nmfa mBsptorsegul ate el ectri cal SI gnal ing 10
rectl i nfluencing i ntyacellular netabolic

b
pr N élgsglé%(}{ I\)/ll o tﬂ)‘?rbf’ i1ROtrOPIE, & ate, regeptors is that their activation
fornOisdam8ypAaRAtibs chairelstaal th@{eﬁy rﬂ-ﬁdzbﬁ? Rl af s U fgﬁﬁmg of nerve

are consequently rel atively sl owover tine and
celly oprofip¢irg drapid pagirglatively| krage centbgese iohamgasr ondlle post-synaptic

men[;'ffrgx%’ gf%?gtccgﬁ% o@ﬁﬁ avgrrgceeg ﬁ)lrjsgtéﬁ‘lgﬁ}lggd regourlle?tg glg?tﬂgal signaling
mdlmw,e, byAMEAeﬁnmig kttaoelldarsbalydlRSproddssdsl WRG-prodiPeEhRges in the
c glutamate receptars have been cl oned. The

t
POStsiXB%R}%e%ﬁ th?teare medliated BaoygtraGlulisese gorsepuensly relatively slow over
timeD@diaPe Adt |HREY BNPiSAnd 1hBE 'cﬁ%n%g% m%%d?ﬁ?fnl%%%]n%%' gfl’ﬁctance

and bi ochem cal properties oren et a
Phdhregceibtygsi of mmr@m g;@tama@O&ﬂ;&ptorsGlmpbéennﬂi:surlbed ie., the
n3d u receptors

and nmd ub G Il
NM{)Mﬁépa%a&ﬁG i )Su SR G:‘JO?JD Il IouﬁGI u receptors
( nﬁgh@« sub‘t%] dstf nigRBolropithliEnER receptbrFhMébeen lcRmea! (l*he subtypes

r]G er human or rat) is known to conprise at
are q %Sél\%{edtlm thgqﬁzbgryb@%on the basispfsgquensg; 5{@1@@1&8@ andspharmacologlcal

and bfb@ﬂ&ﬁlcﬁlh p§H%%3(§ﬁgorél et Qlecf%ﬁgs %ar?ﬁact% c&nﬁﬁe %,lﬁeln%w 2001):

splicing no-acr d stretc
Groupi Innﬁawlcembar()nmu randm@065); Gm@d@m(}ldemtdre arGaf2 dddenGlu3)

and Gt I B eptlgrs R0 O, M g Bis "t he ar no
acGetfupf T RIFLStér n{@lugqgltﬁdi hu%?a% &eﬂaﬂgst@\%v&' foSdorrise N least two

25 intracellul ar domain). The rat is 1203 am
subtypes,d@”|agf g’b " wHiubsyperd”" ﬂalorfgelr thahauktype f hé tenause oécanotf}tematwe

r.0, ) ( he first of th . .
spllc{nﬁt (Sr?a% é? agﬁng Qdid Q;retr)ﬁ‘?& ?Ele@-WIﬂ nal rfglt l'f1r§ cfog?aéxbh%%emdues
downktraaf of ﬂﬁﬂae@&ﬁxmg?@ﬂthk dohai. Tt Huhee ﬂmmms is b.ﬁb@ﬁ'ﬂh@ @cids long,

g B e S s B 051 ol ot ot
intrad¥ilbRF GbMain) daRIrk HENR 811963 Qm\{ﬁ)n%?dnsgl%g \!v%ﬁ%é {hgp‘ ” form lacks

nodul e respon3|ble for agoni st
the agdnmiaaidsl foemi $itG s @07 UnaB2T beingr thienfitst @brtht rintrivatluias domain).

(Hen{é%lu%llﬁ%ahlfhe%%ﬁ% 83(5 f‘fjé\ga&ﬁo?%@ggt ?r gr g;gl Been shown

t d‘h‘eonnmha rédeptbirs) helds1iey td @imilyPIIft GRERNSkeNGARcteYBed by two
al | os{ eri ﬁ nodul at ors; the negative ones have been
distinctytapplogicalj domains s a dagge sxgReeinlap Dgtepuinak dpwain eaptaining a Venus

fly- tr&;ﬁﬁhﬁaﬁlk Qgép%ﬁsﬁfédfof“%ﬁ éﬁ%ﬁ&&{?n%: %ﬁj@% %?Wd@rﬂ&%qﬁ@ Rldcellular C-

havi ng no™ SUBSTI
terminal domain that is involved in receptor activation and G-protein coupling.

g

The 7-TMD of mGlu 1 receptors has been shown to form a binding pocket for
positive and negative allosteric modulators; the negative ones have been identified thanks to

high throughput screening technologies and act as non-competitive antagonists, having no

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 2009/ 015897 PCT/ EP2008/ 006351 -3 effect on agoni st

bi ndi ng. The nost interesting property of these
WOor000138es, in addition to their high potencyPCT/EP2008/006351

their remarkabl e subtype sel®ctivity. The 7-TM bi ndi ng

region is located in a pocket-lined by TMIII, TMYV,

TMVI and,.TMVIL. this.site.correspo to the . -
ettef (ot mad bR e e BT e RaeRD & (ReequplEpEs. in addition to
theiFBigh|pateRt s, i@fheﬁﬁeﬂﬁrHaBWsﬁS@PE sélBctRYtgl ti ng advance in

denonstrating the potentiality for devel oR/i}n novel

r esE¥rchM bisdingagion helospied in @ bagkshtined bini -aiumt@, TM-VI and

aGHd i i S Ll T gnpounds of
TP (s BirestBEN Lo e B UIR SR Y000 i A0 S8y Us

antAlystarstmbditlatoscéfuaGlys mpresae gatexviting ladosice ih demonstrating the

dul gt ors acting at the 7-TM bi pding region. 10 WO o

oty FoRdche bRt Bt reseyeh ool arbiefe i aeens Y aeras actvity
ofsp&qﬁdjﬁqgﬁlg( Slt,giypés_re_at ment of different gli seases,

including urinary incontinence. The derivatives are

di ddessmponndsd thaigsiantingerdionam alyeps wpsrted aGnGlyd dntagonist but

r 0 L: (ficity for ul .
sctoffy e BAR Db BSRERS piliee 5 1M PR drion: 1 ves
us VQI 00/681 66hdisdl sseatridiatic @frbainid &i@ dbrivalivee as®6l, for the treatment
cl udj.ng uri The derivatjves are

L : nary incontinence. . .
of dffesengiesdsess insleding P{Bary 1I8CIHINgRwni $he derivatives g disdosed to be
agoli§§ §P£&£gdﬂl§t?0%gdugqsrﬁGllaq:rel%%&s %ﬂh%@%?fg?l_w %‘ﬁge 115121?%]7rgceptor.

ul receptor ver the usSrec
di 0 ER 63 Wilasas pyrmativarilcostivesaiseful ffor the eeatment of different

. Ireat t of urinary .incontipenge, anong othe .
diselds TR il eboringtn, I Genelity froelalpsn sissselctve
anta@bnist&0f BROAGH $ ré@Ipestiwivie af Rhst {10 M3 eleclivity €8P mGRY receptor

US 6, 369, 222 di scl oses heterocycl oazepi nyl” pyri m di ne
OVefd]éerm@é‘_l' PyessPipsef ul for the treatnment of urinary

In o | Ves .

SO 1004 L 0SBy Y PUAHHESe iy
incomtéreapd, oamongh etler occenditivins o Thed mpletulesitaroiscassdl pRt@Nhgonists or

therefore, disclo ul receptor antagonists as
anta%?é‘ésF%Te?efch’e?‘?rég‘? Fﬁﬁ“[ﬁr‘?m&r- i ncontinence. None of the

r e8I £56%322 ARORYEY heterdeydloAXbR91 BHRRIiIAEAER atSMPRLLhI for the

for treatnment of urinary incontinence, either in human

treatpgnt; of prigaryoincemingncea smeng ofhsd epnditens diberderivatias yre disclosed to
be at] %stsdéfstﬁ%é%}l}l%e% Y tested the activity of :
S ve ul a In a

ectl nd-sel ecti ve nd u5 ant agoni st s,
r afhevafletmersihned dpplicktions tandCpatstitf yhegsfole) @lidct¥rmGlul receptor

urjinary tr c{g. Sur. pri singly, good activit was found
antagopjste o ‘é“ﬁé‘ﬂi F {reaiiebinard IRgnipgreendyens e pefsrences, however,
providB 8% S indnd sﬁﬁ’ﬁr?é?fjdl? tRhinYenpOf @rfogaEr* ggbﬁti&%ﬁ%gﬂélsih%uman patients

_selective for receptor to exhibit an
or in gf peiptal madekfior dnywrivsinarystedcedisease. for Group 11 n@ uR
the ra

r [ l.so failed.t xhi bi,t ~an.effect i t. .

A a1 0 e S s o
rat mod¢l izefidio ekfeet hétiwitynmane loef UARMry tHaeWeButprisiBl3Y good activity
%ra t. di sorders. SUBSTI TUTE SHEET ( RULE 26)
was found for antagonists selective for the mGlu5 receptor, whereas two commercially
available antagonists selective for mGlul receptor failed to exhibit an effect. An antagonist
selective for Group II mGluR receptors also failed to exhibit an effect in the rat
model.Given these results, selective mGlu5 antagonists can be an effective means to treat

lower urinary tract disorders.
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WO 2009/ 015897 -4- PCT/ EP2008/ 006351 Accordingly, the
present inventors have unexpectedly found that

WQawPH189T at i on of negative aI4I ost eri ¢ nodul at BEBHERF008/006351
the glutamate n@ u5 receptor, in this docunment call ed
nd u5 ant agoni sts, provide a potent inhibition of the

m CA%OE%%@QhEh%Lérg nt Irnl%ﬁt%rmg}él tregéfctcaﬁg %ot Qlut?lay gcﬁ‘ruli!llistration of

for ower ‘urinary order s an
negativepiltvserichmodabtors bf thet glitadiato relluPateasptorApp khis aot@nent called
04/ 067002 (Recordati). scription of the |nvention
mGﬁ%&W%ﬁ\?@lﬂ% B§Pv|c5‘?eo“\‘/ P%l‘@gt) @B@mm@ﬂﬁ FYFHEtion seflfan eHhgse modulators
are ftREsTWbGul forRtreatentN of 10W3r -w¥finBry HAcMaR6RIeR Bnd symptoms thereof,
represents a hydrogen atom or a hydroxy group of IS
Integriagional ;Patent A@p%e@@ntwoﬁ/@ﬁa@m @ecomdetif.ormul a R 'Ra X
2 RZ R R (i) (it) or (iii) X represents an oxygen
atom or a nethylene group; 15 Rl represents a
Desbysticagamh®Inveadi®gen atom a hydroxy, cyano, phenyl,
Cl1-C6 al kyl, Cl-C6 al kyl carbonyl, Cl-C6 al koxy, Cl-C6
al Kheyrvanbign provides comparnds haxingshs senepal fermude
al koxycar bonyl oxy, Cl1-C6 alkylthig@ di-(Cl-C6
al kyl )-am no or C3-Cl4 cycl oal kW ¢roup, or 20 an
optionally substituted Cl-CQ tietfexgdcyclic group
containing 1 to 3 heteroato chogen Fron1nitrogen,
oxygen and sul phur; Ra repregsents hydrogen atom or a
Cl-C6 al kyl group or is abskqt represents an
optionally substit&see—Nono- icyclic Cl1-C9
het erocyclic group contai ni ng ®froml to 3
hheteroatons chosen from nitrogen, oxygen and sul phur,
WICKYBST| TUTE SHEET (RULE 26) WD 2009/ 015897
R' rdpedseit 243af 4R Ak or z5hycﬂf6x§9%‘oiu9 Rakd dbséitbst i t ut ed
nono-, bi- or tricyclic C6-Cl4 aryl group,
Z represents a group of the formula

@) (ii) or (i)
X' represents an oxygen atom or a methylene group;
R; represents

e ahydrogen or halogen atom,

e a hydroxy, cyano, phenyl, C,-C¢ alkyl, C;-Cg alkylcarbonyl, C,;-C¢ alkoxy, C;-Cg
alkoxycarbonyl, C;-Cs alkylcarbonyloxy, C;-C¢ alkoxycarbonyloxy, C;-C¢
alkylthio, di-(C;-C¢ alkyl)-amino or C3-Cy4 cycloalkyl group, or

e an optionally substituted C;-Co heterocyclic group containing 1 to 3 heteroatoms
chosen from nitrogen, oxygen and sulphur;

R, represents a hydrogen atom or a C;-C alkyl group or is absent;
R, represents
e an optionally substituted mono- or bicyclic C;-Co heterocyclic group containing

from 1 to 3 heteroatoms chosen from nitrogen, oxygen and sulphur,

SUBSTITUTE SHEET (RULE 26)



an optionally substituted C1-C6 al kyl group, an

optionally substituted C2-C6 al kenyl group, or an
W@RpoOr8ebTy substituted C3-C6 cycl oal kyl gr oupPCHBEBI0FN6351

represents a group -C(O ) - RoASnherein R2A is defined as

R2 above; R3 represents a hydrogen atom an

opti on tlt ted C 1-C6 al

8 ptanPL ‘|°P§”Ysﬂ‘%§'t‘ﬁ“f IE?P%‘Hoor t“ﬁyciilcc% i arEX/lcng%P »Cl- C14
betgr ﬁﬁg%ﬁ@,g%&d épcggﬂ(g@gllgh 1 to 3 heteroatons
chosen from nitrogen, oxygén an sul phur, an
optanmmlohgdl}smbsmmtadt @@K]mfmnyltgrou;r, ofricyclic Co6-Cl4
aryl grou jonally substituted C3-C6

&y APERIRYE lyg?“('?ﬁfbtu"eé‘r Cs gﬁcbﬂ?qlmﬁr‘l’?’subst ituted C3-C6

or RE¥EnORhKAYbuBLOID)RY, WHRIATRIN B denREPHR Olbolpe

or mul
Rsraprksdn)sc(o)- , - 15 0C(0O-, -NHC(S)-, -N(C1-C6
al kﬁl})qe 0-C(S)- or _SCp- or is absent. inis 0,
1 grhysrog Ha°§no 1 or 2; ---- represents an opti onal

douaa!o?n@m@sueagu{eaml@emﬁ poi nt of attachment to
the illustrated nitrogen co%tal ning ring. 20

€nant opienally dultssitwedomens, B ooti deeycdind C-Ci4 heterocyclic group
har naceut | acc ble salts of the conpoynds I

P oL B R R AR Birctep o Er L BB

accaarogh&gantycsubhﬁuﬂem&%I B’irbr%rl@ych@ @%fcm Hr)"\/gfcﬁxgzz Q-

represents 'a group of the formula a)
®5 amogbormlle'fsebstéutedfe sta:yploalrkgﬂsgroum lehl ch inis 1, n

1 and J t
-'fﬁmaé’%q Y Subapelted o oﬂ%s%vﬁgml&é’SrZ'nE;ngrlﬂgt he
Yregfe@érﬁsa Ebul TR f%rmuﬁn%b? M 009 ! Oiego 9 Lpopeyndsieo)-, -

BSTI TUTE SHEET ( RULE
O-Ce)r ), HRHAOE) 000%E1-Co-abkyint C(3)- , 10-8)R1-J0,- or is absent.

mis 0, 1 or2;
nis0, 1 or2;

---- represents an optional double bond; and

g represents the point of attachment to the illustrated nitrogen containing ring.

Enantiomers, diastereomers, N-oxides and pharmaceutically acceptable salts of the
compounds I are included within the invention. |

Preferred compounds according to the invention are those in which Z represents a

group of the formula (i-a)

R4
X
(i-a)

Also preferred are compounds’in which m is 1, n is 1 and the illustrated nitrogen
containing ring is fully saturated. Combining these preferences with the preferred group Z,

one has the following compounds II
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as nost preferred. In the conmpounds I, the

substituents for each optionally substituted group are
WQ2MWa06eh at om or an oxo, nitro, cyano, hydr oRGT/EP2008/006351

car banoyl, C1-C6 al kyl sul photeyl, C1- 5 C6 al kyl thi o,

Cl1-C6 al kyl carbonyl or Ci1-C6

al kyl car bonyl - (C1- C6) al kyl group or a group of the

formula - NR*R* wherein eacfi''R* i ndependently

represents a hydrogen atom|lor a Cl1-C6 al kyl, Cl1-C6

al kyl car bonyl , group, or a Cl-Co

al kyl, C2-Co6 al nyl or Cl-C6 al koxy

group, each of y bear from|l tp 8

i ndependently s 0, nitro, ani no,

10 hydroxy or/p‘ bstituents, a €3-C9 nono- or

bi cycl d’aﬂ"k—yf group optionally bearl ng from1l to 3

i ndependently selected C 1-C6 al kyl, oxo, halo,

tro, am no, hydroxy or phenyl substituents,

asr&éé?ﬁx%feglfggup of the formula -A, -0-A -C(O-A

( (BhlZl)eqeohapouN&‘ I,the subSiOpNRYS-eAch eptidiRally sﬂés@)utéd goup are

-A, 15 wherein A repr nts a phen

. @baleserhém VAP n&r%&ﬁ%ﬁv XY rf@ﬂ?qﬂ&ﬁ,lcr s algyfsulpiony, C-

BeLRYRRIOTT. @G@&@&B&m (L IR I RBHIRLC AT 2B ema? or a group

each”of Which groups optional |y bear Trom
of thn depena dﬁRr‘Bt* sedieem e@bhﬁé’r ndepgndeikyreprspents a hyftogen atom or a

bst ent,s eac R* * mdependently
ﬁég;ﬁcé‘é’?@? ﬁ%c Uléoﬁlyzitpglﬁﬁl}grorgeﬂ %,ré)ugﬂ(kyl group, and
o 2QaC] Sk, AT,-@PalkBiyB I €S- ralind] 610C £C, Elh@xyagfmgumiﬁ o®{which may

the invention are m3d uS ant agoni sts useful in the
optiane e heapffrony éumﬁu@ém@ﬂe@%ﬁ@%@d @xoohalph gyangygtro, amino,

H}é4 ?&erﬁf{e% fs’ub §’n_e and in gastroesophagael

in mmuals. In jurisdictions in

o Mg oy HRINBOGS bikfycldaﬂé}tl NE&6lip eptiodaliyesariagdrani Imed S @dependently
consi dered patentable, the invention %ﬁtends to .
sttsksi-Forlkyh £%9.5na{Q, S AT AMANA, NYFFAEY OF Bheny] substituents, or

. n N r ry t he . i}
%%%Ltf) 6t h% ?%rl#a rai méngr(?g?& tﬁéﬁzﬁgr ar Il\frir{e*r?t Jg‘of C(ONR**-A

gRSFC@)sApinamD)#efl ux di sease (GERD) in mamals. Y

fer% entls agrou }}hefo mul a - Oz ; 1
€ resen (3(3_ 1eagl grop 9”1 ) eteror@c aoupc taining from 1 to

3 Na'elqa@m oseroiém ﬁ'frogéh 3R and 3Rt }Eo%Eﬁ groups A may
( RULE 26) V\D 2009/ 0158 EP2008/ 006351 -7 R,

enthellyabéay froapi é@érﬁt@pandwdy 8yjeqiedhalp) ydraxye cyanonnigio aad Ci-Ce
h h thn??yl hydroxy, methoxy, methoxycarbonyl oxy,
§}f ammno or piperidino group. Wien Z represents a
&ich R * QhddpBRd dntlly Feppraschts Bl ydrégenfat@h o all yCg slkyegenp,and
hydrogen or f]luorine atomor a nmethyl or phenyl
‘glfsdlﬁ?f angnigger framd gt y represents an optionally
Sulk 'CBH%%Q?&Dth inPrfEh | ar€ nféluSInBbRERLERN fn HePBatment of

cont al ni rom |
neuromuscular dysfunctlon of the lower urinary tract, migraine and in gastroesophagael

reflux disease (GERD) in mammals. In jurisdictions in which methods of treatment of
humans and animals are considered patentable, the invention extends to methods for the
treatment of neuromuscular dysfunction of the lower urinary tract, for the treatment of
migraine and for the terartment of gastroesophagael reflux disease (GERD) in mammals.

Y preferably represents a group of the formula -C(O)- , -NH-C(O)- , -N(C,-C¢
alkyl)-C(O)- ,-O-C(O)- , -NH-C(S)- or -SO;- or is absent.
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to 3 heteroatons chosen from nitrogen, oxygen and
sul phur, an optionally substituted phenyl group, an
W@ pwoOn8ebTy substituted Cl- 06 al kyl group, 10PCHEEP2008/006351
optional |y substituted C2-C87al kenyl group, an
optionally substituted C3-C6 cycl oal kyl group, or a
group - R2A wher R2A i s, as defined as bove.
MorRe Pﬁ?%#é’ﬁ%fﬂ%“@@ QYE’BF‘&&&?F UQHNS BT AL P Wtﬁ phenyl, hydroxy,
metﬁd%ﬁtrﬁetth‘?/garﬁbfﬁ)ﬂ@q} diu'i‘)ﬂhylaﬁﬂlh@%? |pYﬂer1d1rR)y %ﬂoqw When Z represents a
qui'nol ylI', “qui noxal i nyl phenyl “group, The
groupuifshe fq:muias(lfao;aremﬁram tepresety a hyBrogab st fluotiedatgmonrm methyl
H g a fluorine, chlorine or brom ne atom or an oxo,
or AT BrOURy ano, cyanomet hyl, acetyl, methyl, methoxy,

et R pyefeiabBrepreosits trifl uoronet hyl
trifluoromethoxy, acetam no

o a0 optiginglly KybssitwphmepP aribiryclig C3-Gii hesarpgiclio-gsgen gontaining from 1
| -1 -yl
G dobles shoRE T bty B ana IEERE D Y

. A?adﬁtioﬁauﬂﬁfdbytlm@if;ﬂfeﬁﬁcgraﬁmngst this group are
compounds in which R2 20 represents a pyridyl or
. yma@wﬁﬁﬁﬁgkmkﬁh{hﬁ@@’ﬁﬂ%@ a fluorine atomand/or a

. Jethyl arol u r ents being optional.
Wb%ﬂt nalg’f er atouted Eﬁlagalk%&%#éﬁja 6- et hyl - 2- pyri dyl ,
. &r@(@ﬂéﬁﬂs@%ﬂu@bﬂl C3-8% cﬁ&ldﬂkﬁl@@ﬁw 2, 5-di fl uorophenyl

group or 3, 5- dlfluorop groug R3 preferably
oragewpegﬁo&asw geig Roggs 3y definedpolipakaysst it uted with an

PGPS el B Rohoga ) RSB ooy, o

pyrmt)dntqammilyig qhirtorxamnylhmt e»hcx&tl ogmup,hdwelsulﬁstmmntﬂ tforo gaah, optionally

ax n_and sul ph : tiona Substi tut ed hen
subsllE erctinb gt o Hupring SSbies 0 BEPTeiSt GRors, kg Mtro, eyano,
cyarﬂfrﬁﬁﬁ'l Oracet?p ﬁ{éttﬁiﬂ’tl %@hw sulibky, ut g fé%o@ trlﬂuoromethyl
cycl oal kenyl "group.” More p ef erab ly R3 represents a

triflypperocthexy.bi @petaminagl - G- ﬁemeéhbdprmamqyl@nmgp édrdimictiyhg-oxo-1-

azetl%h ? 31 Iﬂgﬁgﬁ& ?&ﬁ@l&@hoﬁﬁ;%};r lt r %%chg?é%%ﬁ&aaﬁ@a@g%—&yl or

|dhur acent tarbon

mor;ybhillﬁh group) Pastithldrly px’e&mdta‘nﬁtggst thigioap drd eompounds in which R,
illustrat ed UBSTI TUTE SHEETH’S RULE Zﬁ% / 015897
reprgsents ppyEAY) GESEY royp substityisd ity flupmieRjom; a9g/qr ¢ methyl group,

furthR LI RESE BEhe¥pHotdle ot her of which bears a cyano or
nitro substituent, further substituents being

opMoshapreferdtlnr Rat iropreseni3 ara§-medpi-@spinidyan SopwanorRapyridyl, 3-

subst i rral i.di nyl razol vl i mdazol yl,
ﬂuorf?%nli’? gg‘@?’ §y/ phe?)él&%l}il)o?rﬂ?%cdﬁﬁﬁp{ﬁéhé?wlge?]\ﬁ pyridyl,

pi Repictythbly pyprasentsy! , 5 pyrimidinyl, norpholinyl,

I mdazo[ 2, 1-b] thi azol yl, indolyl, isoindolyl,

* g %@azzllsyl]grgumwwum Wltharzomlq@éﬂz sabstiutes] gioup dui nol yl |
. a'nso%ggnﬂgl Q{Jbsut%gdnox - orlni)uiycﬁ rdlgé)g[ lgetg’rog;c@ér 5u]p¥(l)ntalnmg l1to3

heteroatoms chosen from nitrogen, oxygen and sulphur,
e an optionally substituted phenyl group,
e an optionally substituted C;-Cs cycloalkyl group, or
e an optionally substituted C;-C¢ cycloalkenyl group.
More preferably Rj; represents a mono- or bicyclic C,-Cy heterocyclic group
containing 1 to 3 heteroatoms chosen from nitrogen, oxygen and sulphur and at least 2

adjacent carbon atoms, one of which is bonded to the nitrogen atom of the illustrated

SUBSTITUTE SHEET (RULE 26)
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1, 4- benzoxazi nyl or phenyl group, the substituents for
each optionally substituted group being a fluorine,

W@ 0015887 brom ne or i odi ne atom or a net hyl , PCT/EP2008/006351
i sopropyl, nethoxy, ethoxy, -8propoxy, cyano, nitro,
trifluoronethyl trifluoronethoxy, acetyl acet am no,

mtrgg!]egr %r:}gg?fg{]gﬁz}/ g}qé}%/{ﬁb 3 )ﬂ? gg%{ Rf éﬂ{}(lf ugga?E ra]lecn ano or nitro
subﬁltﬁ’éfﬁ | flither s‘ﬁb%ﬁéxﬁb Béln% Sphdifal. m di nyI
2-pyri m di nyl oxy hi azol - 2-yl, 2-methyl -1, 3-
th|@lzqgnatmej/y R32mgxgepy$qn®|a|ndq)ptwnal}y substituted pyrrolldlnyl pyrazolyl,
imliazcr}ﬁfﬁ g¥1 o%ré trl% Xa?slg)? éo a\g ?ﬁ% ztglselngl gﬁ%/rqg}g p1pQX('iyl pyrazinyl,

pyrﬁnm(ﬂghwmcﬁ'pﬂd)lh{]y@ an&izlo@z/ | -,b%tﬁraﬁﬁltybyhncﬁrlﬁly ainttolylp imidazo[1,2-
[ me OoXy- cyano- Z-
a]pﬂ1@9%63?®m‘8mlyl 6911191.‘/&5/1&9&311@0% ﬂamse,lpnyémmﬂo[z Ftbdpyrazinyl,

L o BN R i, STRJARR 0! Redt PR, iRited group

beirnged Badring, tlylouhe,tlhemtr@rmdudids atofn ¢rrremethyénsapoopytamethexy, ethoxy,

neasured by.(a L di vi d asur i t he bi ndin
Propaxy; n(iytag}o,o%ltg ) u(br8m§‘ng ¥q yoromet ﬂ%’ U gce%]@ acetagmno phenyl,
beniﬁ@@pgﬁh%nylﬁﬁbﬂﬂnoyleQleﬂ’ﬁ&bp}%ﬁsil @ﬂl&’cﬁow-mﬁfﬂylph% ethiﬁigﬂ 2-thienyl,
entifyin t hose t est conpounds that:
4-psal pEeridindpt Spywmidingn Zpyrimidigylexy, ., 3Hé&l§ -39l 62wpethyl 1,3-

thla?(g §r12?0$#02$d‘[‘c9 r Ny lu§ -?%2;5 0 &o?@ y\ﬁf §'5r1{ {gﬁéth@i 1H-pyrrol-

l-ylrgﬂm;i receptor and Group II nd u receptors 25 (c)
t he abi

%&g&ghﬁr%’é% 3??“"‘:!%‘? R st épm%thyl- '81“0 Ysgyl ,ét -methyl-3-cyano-2-

L 3 y-9 NELHd Bkh m%% TORER]
pyrlgﬁef 21?&;16% ¢ gr[ba%tp?w ?991&?’ Ao~ (;E%s [ degétirl{cfl _gg i nyl SToup-

St elis mest P“(fb‘)fed mp‘(@)is amw@ngso thedn¥¢ntion dirgthose prepared in the
Ex flslﬁ%;eln%lthe activity of the conpound in treatnent
a%’#)elomer Urinary tract disease in humans or an ani nal

nmod@ie selestivm ofthe oppainds abihy ifatiow g bedseasaedbyf i ed
30 exhlblt activity in. increasing bl adder vol une
(a) cinsiaefvally meggning dhes binding alfimity; ef f 1eshiqogpoppd for the mGlus

' %Eﬁ’t@? rRGluq 'td%r'a% Cﬁ@hﬂi REnAddistden salts of free

bases. = Preferably, salts are pharmaceutically
(b) autcapf}atttgmosﬁcamohwmds thet: ds whi ch may be enpl oyed

SEpt SPHRIBY B IoG e Wiih RGPS LER L ohl o

f (om matt@xa @n@lﬁl@ r@adbtér Wahlm &ffigity &8 184st ri0Cfold stronger than the
phosphoric, sul phuric, SUBSTI TUTE SHEET (RULE 26)

2009/ ¥iiggp forplrmebp b 0B e plos@sh Graug ThinGly scepioswi
(©) 2%1‘21 \galgagflyi Ve%\/lﬂﬁgfﬂllé"%ﬂl ofpe!}lgﬁ B? ﬂ{aoéb?nap dWAelnHﬁgd in step (b) to

m  nontoxi c organic S suc
ahdtrab ah iantagmnsx-oram\darszh aganistatythe mGhed sseptor.

CBRRESB B ot hriins e it aeS i (Bhapie) above i

confiidtbd B evlidtingSHE RBGVIHE o ffHetomRNAd %%é&enﬁ@f ®dveer urinary tract
succinic, or Citric acids. Non-limting 5 exanpl es of

disessedh hmians o ae lantieal agielisysjdrat orp@ssferably, the ybpipaunds identified
exhiBi " 95’\%lypllﬁqﬁgeasl?ﬂgsﬁgg&?iilgtume capacity in conscious rats.

The term “salts” can include acid addition salts or addition salts of free bases.
Preferably, the salts are pharmaceutically acceptable. Examples of acids which may be
employed to form pharmaceutically acceptable acid addition salts include, but are not

limited to, salts derived from nontoxic inorganic acids such as nitric, phosphoric, sulphuric,

SUBSTITUTE SHEET (RULE 26)
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sul phite, bisulphite, nitrate, phosphate,

nmonohydr ogenphosphat e, di hydrogenphosphat e,
woregaoaphs8phat e, pyrophosphate, chloride, bron BEI/EP2008/006351

i odi de, acetate, trifluor oac@t ate, propionate,

capryl ate, isobutyrate, oxal ate, nal onate, succinate,

suberate, sebacate, fumarate, nal eate, mandel ate,

or bdsobyamic. kydreiodise hydifiorige phospbeiersape well as salts derived from
t | ; -
nonfthk SIEARRIEAR Sioh 40 oRBhilY bl SRGERESHIR AR, Bhonyl-substituted
alkamaiceatldﬁ hydenxyt all@,nomameaﬂ(ahpdlomaawds ansativeadidi ealiphatic and
Al so cont enp alts of am nao acids such
arof i APBOR (i koo T DeoneUe i durey Bt Nonlimitng
exarﬁﬁl'é?,offsﬁéh @M@Tﬁ{cﬁldeaﬁ{pﬁ&syl% Eés late PJ&W %‘ﬁfdsﬁ@hate bisulphate,
Salts," J. Pharm Sci. 197 . Er)ll call'y,
sulpbier hﬁél@lﬂth altraje, aphesphaip) @fglahr Tegenp @&nhgt@u rfhhydrmphosphate
r u d
met%ﬁa égro(]jp l}%ge? ?‘ﬂlé’hg% f‘drﬁ%lﬁpr goidlcf ?egétg,r otrrrllﬂuoroacetate,
propsadaty, i oaprafade bGSo(butyIr:ﬂe,t exalate, f matanatel Oﬂucefnatéaysdberate sebacate,

recover ed b oration of the sol vent For exa
en AL rhayidefdte bearoals cq wgeHcane Ry lheaen’s r%trobenzoate

phthfﬁl%l'té:i BERYerRSuIBRSRHAe, | @IRResulfHORAES Fﬁéiﬁiﬂ’éi‘:@é’téj ei@4te Alactate, maleate,
compound | and thé resulting m xturé evapdrated to

tartrafiey methgnesulphopatie] andeldiy like. ddsatonterhplatediage salt$i afi aprino acids such
as a?j@hétgﬁfhdathséglﬂééjsanél %E?J‘en%s €818 %Hax: urgl%agr ee)%g i gx%ﬂlyle, %erge, et al.

“PhadinaoditicalsSuifa,"ak PhanprSepanay 66ar)1d the acid may be

added. IIEYt he sane sql vent or gnot her suitable soI vent .
Thd YPisally.t # mipageacsubiealive pesAptakly salingl) at peppayd [ may be readily
d
prepBieAXPLLif GG el or Bise s AL the Sl Ghidy RkfYitate from
solufigiohrad bel cbijectéd by diliration dihreaybe decadd]edlhym\&admaﬁomfof theesolvent.

ds | . d tactj f
For GRTRTS daar O se QisRtorntd b ancy gPchRde agd pabeafied o an
aquebfs RuGRHSIB tdFea SBkdpoliRd Théhd BRNMEMEh® NAIxtUFBNRNEporattlCo dryness

free base form my be regenerated by contacting the
(Iyorhilized) & otaifithe agid jgddidion salt psdpalid. niylternativvehaa demmpeund I may be
. 0 e e r.
s 8 GORUEIIEUAN ALl SE5LAR5ED L8 Bl S e i
may pb:h)pd'dcxhin {hecpmetsob&ns uc inalser savhhid sdlvent. |Thepekuitmg acid addition

st B S S rGMS, M50 520455085 UL S e sch

dusogfcggsaheﬂ SMRRAAD And RoRKkBSLHItaG).| Y acceptabl e base
tion salts are formed with netals or am nes, such

asThe reifl iadditign sakapf e cemponndgsek miy b@rprmagahbic conthetig. the free
f di .
base Efﬁ?rqplw R 9 stﬁ&%ﬁs a%%ﬁlgtal%i th€ a&esg diS taﬁl g’ 9 er'oé’l%ga%l 8a§t in the

convexﬁtuﬁlul trﬂhhfﬁ 'BiéBﬁSa'd Bage E"oﬁdrl[ﬁﬁﬂl lﬁﬂdb&léﬂﬁ):d W(ﬁﬁﬁQﬁ@g’l %41t form
am nes are

/ EP20Q8/ 006 0 .
with mqrgse ARt 10238t fﬁmfeeﬁé*aﬂsam the cupwiongt Brangre, ThaGp¢ hase forms
diffed 'ﬁ%hh%{k@ﬂ ?é'éb&ﬁrve &h%%@hs%ﬁ%mm ﬂ?cet@inéﬂe}& g%l ?{Sgﬁﬁws such as

N- et hyl gl ucam ne, and procai ne.
solubg,]atbltlg poflarsspl Engse ibat othgo\npgmlmjsalar@e paepalendtobtheir respective free
base? cotsln ﬁhef valdformvvlthasufflment

%sf P M 8% to produce the salt in the
5 mw@muemm adtepaBle. bath additie® sas ale ffoOmBdWith Betals or amines,

regenerated by contacting the salt form
such as alkali and alkaline earth metals or organic amines. Examples of metals used as

cations are sodium, potassium, magnesium, calcium, and the like. Examples of suitable
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with an acid and isolating the free acid. Conpounds of

the invention may have both a basic and an acidic
We0vwetssahd therefore be in the formof zw ttRECT/BPR2908/006351

Those skilled in the art of -H-ganic chemistry will

appreciate that nmany organic 10 conpounds can form

conpl exes with solvents in which they are reacted or
ammﬁso n‘flr\ﬁh iNA ﬂ#&eyzylﬁﬁhéleﬁﬁ@eﬁnmet a@@@fQPFOC@HVst glhdlinge ddiethanolamine,

0 xanpl e,
RS R, SR Bl B0 N B ARG B plcRin
Sol Tiat lese additibie saltsmyf caidchenlic d:dmpdumie ate prépa;rwdeby mdaﬁtdm'timg the free

cope of e inventio salts of the

ac1q[ I}% rﬁ §Bffh éetnésan(lcgmé o] ttﬁyﬁ?%’f"@g?“ﬁn@ P uce t?le sa?t in the
convéRAAT AR S T He TrdeUeS f&H may %e & Sin¥ Ak &by I&ﬁa&ﬁ@%@ Qalt form

of the word 15 "solvates" is well nown to those
Wlﬂsm #qidand iolatiag thefregsacid. conpound f or rred by interaction

u (i sol yatiaon 1

Te SaTde R AP hafuRBh ol M€ ool VLA a geipie center and

theremeab)é mstheﬁorrrmftzhﬁttaﬁdns(see for exanple, Brittain.

Pol_ynor phi sg1 i n Pharnpaceut | cah sol i ds Mar cel Decker,
New 985 KRkilledgn the aropbotamYs Fhesmiping ¥kl anpreciale dhatcmany organic

comlpbide' @R f&m LénpieYesOl e Eo]@&ﬁpinr\@ﬁl'cf?ﬂl fy%’@ flttfed of Brom whlch they

m xtures can be subjected to neth or enantioneric
are Eﬂ%uptihtﬁé ot crysellized! d hcmnwml@xeoraae krean ahisdlvatesd, For example, a

com%o r)’r{'p v¥1 Sl a{er lsl’l%ﬂ%%]loage r‘@xgrﬁ l,va?eﬁlﬁ)&' %eacgg?ng Hh% qnvemion are
withio il @%pé‘rbf(thﬂ iasemfondi st @llt@ Of kS cérﬂ%&m@@ AthayofRiSsolvates (e.g.,

Wilplca”%ff requires two steps. In a first step, the
hydigies} and (e inyeator alsonbrlidess all syeh velyatens oThezgleanmg of the word

“sol REPLL QR léfn?)wfﬁ‘%b tfose! sﬂ ez:‘?ﬁ{%na‘}t §stz?90m]i§t | o:}f’gﬁgﬁc{ b¥i / jnteraction of

palrs are urther UI‘I Into co

a sof\@nt anlea sxrlutter(ee otstbieaticm)ar’i‘teclmmes dor them’rqaqmtefnemfadmll\;ates are well
i sin

estalrélﬁgg(% Y &Efesfg{ oSt I r?tézﬁlg. gty thdf’ $g1arvaceutzcal solids.

Mare&myck&sNewep&kl DIYOOr rml ecular interaction with a
chi ral agent e.g., solvent or colum matrix.

Re §6MpPIRds heap ayest de Racsméeimixtores ox amphy othsy cewhinetion. ngacemlc
mlxt‘ilheg Cg}l )ge %F@T}eg{edetg %’H%th@dgefro? ’elasﬁm en% e%%cfn%% etmto 516 positions

PEPSSTHErSmBy 1%
ennolmed hnaa }part&ukm&mhnmmr of rasoleicand @gepusition. eompri?smg a single
resol ving agent. The two resulting diasteroneric
enanfipRalict s can then be separated. The separ at ed.

di pSAREBORTHS cBAPIdxN MxuRGOBY &fidededRelds NG l'gn%ntlome:rs typically
enantioners b reversing the initial chem cal

requiresa iy osteRst | ol aSOBSTHER/Tthe SHEETre( R@L@aszta)eomes is resolved into
97 [PCT/ EP2008[,006351 . - 11 Resol utio
enanfARE7 JRPC 1Bt BB Sl CORBITEREAPRY® o' PR durifisd int

compdsitions re:ﬁﬂchddOKbalo&hBtor lthe ditieg ehantntddi dranosd! BESFEABIS, resolved into
chr omat ogr aphy on hgnochiral adsorbants. The

Coml?ﬂﬁﬂlf’é‘\‘r SPERTISIHE RIS ﬁnf’é’é‘PW@é*n Resohiticoneh %naaﬁélm?ﬁ’etyplcally requires
reactfdA’ Qﬂ%&wu%hin@eré‘g%ﬂrag f? cﬁﬁgla?%ﬁn? di 3348 ro?o&ﬁ{uhﬁ matrix.

conmpl exes, leading to er ent |t|on|ng in
Resotmi@inlneamlmjacﬁaldy@d,rﬁdr sxanms, bymdnlve‘tmg Ithmmn)dgnea}ﬂmantlomers eg.,a

Sysie fwo enantioners hef;efore mve t hr ou %
racemrt mixture, 1n 0 a mixture of diastéreomers by reaction with a pure enhantiomer of a

second agent, i.e., a resolving agent. The two resulting diasteromeric products can then be
separated. The separated diastereomers are then reconverted to the pure enantiomers by

reversing the initial chemical transformation.
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the chromatographic system e.g., colum, at different
rates, allowing for their separation. Chiral

WO@@@AO%IS% colums are wel | knovvn in the art aPdI/BEP2908/006351
commercial ly available (e.gr} 11-f r om Met aChem
Technol ogies Inc., a division of ANSYS Technol 0gi es,

I Lak F t t Iy d
s absE o Sl ersh s BB B bl e Do AOIZ i .
covABRAMRdik §)chf19f sdﬂ@l‘aﬁee g? T8 cHibinbto %g’c{g n_g'?ﬁl Hond bl ¥dsorbants.

contain one formof an erant’i oneric
Thei mrmvmemadbmdnnghbetswmﬂ awntJf)marss iahd cﬁlepabmmographlc adsorbant

estagl,?th?él aI Ql%n%)g%)u%gl gﬁcﬁ 219 Flé% tlgf p#lgompgnp the mobile and

bouhd§t@fea & u@rkﬂa,roxhytdgﬁgma sheBas , TH thl drafifidifte therefore move through
i nteracti ons, and steric interactions to achi eve

the QEPMAIOLFAPRISGISEMo .2 ?eluw Pediffeteatiratas, allowyips for their sengration.
an%-/l ﬁ?re%gm)g OdThinys at o elélgxé&&g?so %“ﬁat NBhlh c1ally available

conplenentary’ to t e ana
(e. gUIﬁl@ﬁ’[ MeasChms’l"@nhmcﬂd)gxemhter ac tivesion of NNSIYSa T@&&olérgaes Inc., Lake

houl d pref rabl ont,ai n.one .of the foll ow ng .
ForshG ROV drpantigPegen of fnalesigng puntped e fonSerigePrpionary
phas‘é@r(@SP§P‘1"610'I{mepCﬁfral SIPLAN coRArdetyPhidaRy Econtain one form of an
Derivatization is soneti nes used to add the

enantimerig spmpeurd inemobibizediedhe sustp ofimsidica a@qwmggmtawgni

Th r f .
am% e%&%%m% rgnmgrﬁn lgg%géa%rg Ear él%)ls( )\é? |T§’B ac |C§?I%%JH gﬁe %mbmamns
of niVet &Mé%nsﬁ]@dﬁ%ﬂﬁb?ﬁsﬁ&ﬁﬂhﬁcﬁpﬂé 1ﬁetayﬁ?lsl h{lmrlc'ﬁhﬁractions to
pri mechani s or t orjmation_ of sol ute-CSP
achibyechita secopuition, ﬁg‘w sesolved op gl ¥ YRt lefohupn.cel vty grantiomers must

contblﬁchﬂﬁ%ﬂl%ht)‘; QPR f‘éﬁ?e?lteﬁ"ﬂl S8 RhAYr /e CTPOLS @k t'h_@ la%lalgte undergoes

drogen bonding, It - it interactions, and di po
essestiah dkieragtiane WItipchet €8P f Bhe shrnpll shogkb preféreblyororntsie one of the

Met achi vati.zati necessar
follo{iish el Sl P, i 2 8¢ i ficegn FRAd Fo R GR RS prentor. or an
axnldee&ﬂpbreed Devaigdtitheis Sethéties (idedr ﬁtﬁbdid)l'lﬁe mteractlve sites to those

Derivatization, usually to benzyl am des,

compastpdF faséirothero ke BOFRFIYOpBeravatives @cyelveéf% fqegnation of amides
frommlﬁéémﬁ%m{gh%&hgc aci ds, which would ot herw se

interact strongly with the stationary phase through
nofhes petaGhical Q[éMé'U is at examqile ofis typediritsim d's‘heopnrhamyrmécmanisms

an he s r at i nto, di astere r|c ai.rs , for . )
for ths Efpeton STBo LGN PRI BoRiHan HIGHN SyFaBisopu inchsion
comﬂibﬁsoﬂsosbiay% i#fortalhRRe H?'aﬁwtgﬁﬁ %@Hlﬁﬁ Clt pad ﬂh?er@crtﬁ)ns and dipole
referred to herein as di asfereoner w C Rf:

pe
stackang) arti uBpatasd et clmrztl hresadulign mdmfl\/letaﬁhlealgﬁ‘ é%l't)Mr ecDmrvetlzatlon
maykg:ea&c%éé \%fuf‘rp ﬁlees El%gecgl%radﬁ?f Oﬁt; i nﬁagn ﬁlre g%@?%nst rlggulreq ﬁ%r solute-
colurhﬂdmmcnoﬁsheDtht/at(lzauchl, m)all mbeﬂ@;iiamudbﬁdni}ebenéqulred for some
UBSTI TUTE SHEET (RULE 26) WD 2009/.015897
Stronmiw@egfg‘@ 55& amines apf agbakylq % shywpuld; fhergfise interact

stron&i}ewﬁ’lﬂ fRleiRAsE" ﬂ}ﬁsepfﬁi'cfu%h%ﬂ spgclﬂ@ JufrRAnid¥actiBfs.

application of "theoretical nodels or rules (e.qg.
Cr(éwmpomuils of forrailabrad be ssparated deto)diantereamenic pam:rby for example,

reli thr e- di rrens ona del.s generat ed .
separgfig B SCIo b o RREEP PSSP Ll 0 5 irsstme pair are
referfiel €5 BerdBi dQlisst@bemabhigh tippep TEd Rf anb idistegonsedr &¥ithiMBvet SLC Rf.

the energetically 5 favored pr oduct of a cheni cal
The diasifRePBFmsATD HIrthAG De FEFhcdr AT RAsticylpfeenagtigmet gr resolved into a

singlé Qﬁhfn'uSH)’éPBélﬁé‘ methods well known in the art, such as those described herein.
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of the diastereoneric pairs can be indirectly

det ermi ned by discovering the absolute configurations
WORNIP188% gl e enantiomer in one (or both) of t RET/EP2008/006351

di astereoneric pair(s). Theldbsolute configuration of

the stereocenters can be determ ned by very well

known nethod to those skilled in the art (e.g., X-Ra
di fhe aelativp, copfiguratian ofi Hier diastageomenio matsecsn et ﬁ@shlcgd by the

a f
opEyPUEBLAL ORI 0 20198 ML AR 8 g o g
more agliabke ﬂméepdlmenslonﬂmemds tghmerateda bef cotrﬂmaildmﬂ ehanis®y programs.
simlar cule rea osvvith, .
méﬂ)éf"ﬁ&é‘ﬁgs ﬁg}ﬁt %a@e to R estt?rgﬁger &% e encrgetically

favofe@B#6dicY 8f @ hBatdaP Haﬂs]‘foxlﬁf‘e{ti‘éﬂe%sbéh zmégr{dtiqr@sﬂqe rdBfive configuration
pr esent inventi on al so enconpasses ster 90| soners of

of thehdiastereamrric pyipe camrke umrenﬁly(tdqtewlrteﬁeby;oﬁscovermg the absolute

conf‘éu?a?llfl)ﬂé S{ﬁ gmgﬂee?larllt%on?ﬁrqg 81? Oé %ﬁ%g Sg&&dr%tedﬁ%rg?nc palpl(s)

Cafile hbgdhtd - ddnElagtiph i ofr thé )St@édcaﬁtbﬁdcd;nob@mﬁte?ﬁnﬂeﬁeby very well

term nal doubly. bonded atons of_the oxineg,
knoviry A R HKHEG A tgr & 3e.8% XHRay osiigetiophircular dichroism).

Deteﬁﬁﬁ%@&{ SPfiTe rabbéluﬁi:%'nﬂgﬁtaoxy l;e {5 ANEED conkift qﬁ@grreglfctablhty

I f the oxime hy ies on the sane si
of theoretitar mndes pind nenpbes Helpult tor oueyhl tHeeus@—bf tesd Inpodetnth  similar

est r|or
molefigt BepdisAl el Wik aaHoBLIThedhiighdh &= Kiignssiedugions and
redud@®ive AtihatiohReE kbfd)‘ﬁ@@by BYdriles® enconpasses pro-drugs of
the conpounds 1|, i.e., compounds which release an
acT}Fe\/EreE%Rte‘ﬁf’ef&}q!i‘galé‘é GOPUNPRISISOSteIsPIROMErs) of ghey pxroanthéype, and
I
mixe AT RhEChh e wiRRTDR doBle Rl B6 s B Y ool sepor m s
not 1c oo gruhpt dfahighest ((tuhndggclﬂd-ﬂrﬂbg) p&onf}?ﬂﬁmhedl ) Ioﬂa|o|f Ythe terminal
ctive, agent net apol i ¢ 25 transfornmation.
doubfibonded GEbres of F8s1S| commared ¥ nudroy! srouprafithg oxime. The
steredistHedr i9 B@élgxgart&i"i%sz (RE835Ph =11Bg étlli@% moi'f@ﬁjeso{mierhyﬁ l lies on
a way that the nodifications na e Cleaved 1 n vi'vo
the sane¢ side @ftahr@quam@mlalmmsemgdhroug thiev6=Nadqubte bondyas the group of
higherstrﬁgolrlo otiéelz gﬁ{eg C}%‘fs & hemﬁca gga%e(ggﬁ,él(le&ggeé'&n p[%gsne) or Anti.
nathermlvéryndmcslsds rdnﬁ@nﬁflk@éﬁ”lﬁl(osdrhgi 05 dhd to@ipbiihds I, i.e., compounds

hit S o e e Baanemc ol gl Sob, Pt e vileeyisered to
mamﬁmdi‘losub&'ét CA é%@iﬁﬁu%{s\%gpﬂxahﬁa&ﬂ%z%ﬂyta&l%% erg?%gtgpitcgﬁ}; an inactive

may be ¢l eav erate t
compbyrt dlxqt mrwmr:rt@d (he: () bz»q;hagnwyh)glcradispecﬁvevagmt by a metabolic

trans 8’5’?%& eslér%f g%l 8 tcgﬁigouchcﬂﬁrggﬁre r e Y {’yéng rp tc(%‘lgnatllogroups
presertah ltN@édrMﬁ&)nd@ﬁ in SRIAPOWAY $hat tRY m@ﬂﬂﬁc@t‘i&ﬁrmg}ebé ¥RE{&Ein vivo to

whi ch upon bei ng brought to the physiol ogi cal pH or
releasg thepagent samparind cb Wy, pPre-gmeaerdily undergdoes ehenhipel changes under

o QR s G B0 S5 BBy HBSLATH Byt

liberatitreoS ik phtunoavobupitafly eptvedgents Prio-diugd iablude Ro@paiinds I wherein a
derivatives are descr.i bed |n the art see for

hydroXy, AN, OERACRYIABTRUP i Eprfled dp apy srenn gt may faslggved in vivo to
regenckB e BE H%/&%HQ SanhTa Y o?%ax%ggil' @fo%befe%jechoel&h xafP¥es o epro drugs

manner as the active ingrediént to ey conv
includgy bethary nefyinbiteddiel ¢siass €eigi ﬁcqatﬁeﬁgma@s Eind dmemoate derjvagives) of

comp&JnﬂQ?%‘?W tlf%?ﬁ&hva(%fve%l{}a{ upon being brought to the physiological pH or

through enzyme action is converted to the active parent drug. Conventional procedures for
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5 reservoir which is adapted to permit (by provision

of an enzyne or other appropriate reagent) conversion
W@R009/0pi807 drug to the active ingredient slow yPGL/EP2008/006351

tinme, and delivery of the aldtive ingredient to the

patient. The present i nvention al so enconpasses

tabolites. "Metabplite" of a conpound disclgsed
the FRlpioR 4nd RIeRARTQPR: AR BEO- é&fﬁpgwanm ¥R degeriter i ghe art (see,
for é@é&ﬁﬂalé Iizﬁmegmp@mlgrﬁofplfg d@sapek¢léﬁ@9ssﬁhe term"active
bolite™ refers to a biologically active derivative
of Pamdmgsonndbwdmlhls‘tged r the dam santdres tlomgptive dngrsdlent to which

they (fon@%g orr3 ?ho en\g’a hbe %(ﬁlv\%' ﬂtages%éxﬂui fgﬁxpa% Efs %Btgalnt cﬁe aF gat&l or other
reseBAN 9agth % h&@tddl W Permib gely pr(b\ﬁs@ﬂi io€fan allliyni‘eoﬁpwsapproprlate
present i.n the body are nmanj pul at ed enzynes Wt
reagteﬁfé copysagion /f 6.}3&@9‘%0 dleg aqpve %ﬁﬁynt%wldrombummﬂedehvery of
the 4dBS 8N redﬁﬁthgt&ff%en@pem fic enzymes 15 produce
speci fic struct alterations to the compound. For
ex ditp|re¢senty nyettianna sPdiOmpassea mesabo litesy diM@bholind” of a compound

an uctiyve reacti di.ne
aise R BESHEEE 5Tt Eotyt ePEREws Bl s PamL SR ahe compound is
metdbofiBé&d. €Theftera “ativ \iadt@sh1 B U0 b @ -taslogicany QGM\lfeedérﬁlatlve of a
aromati c al cohols, aliphatic al cohols, carboxyli

compeyrgk whigh; lﬁé@mzmldwh%@esc@nmqymyﬂ mgtabelps@d ﬂmene ‘metabolised”
f ..

refelllgqg gfgfgg%qq ggltlga;ﬁ);ag%sg@h gmcg%vqﬁg?@%g Qt%gce’ s cwﬁige% in the living

bod)EdIII buef, allc@navurdsl| fresfetOMGhe bpdy e rﬁamﬂﬂlateh’(ﬂi}eémb/intaeafithin the

ounds di sc| osed herei n be |ge tI%Ied

bodin, fefer 5 Bt Ferct Ao L Brfa ten s BoHos SPae ensymes

prod@E@ls%e%ﬁﬁc SfrudtiirS P HRerafmR! ©SthE Ic8Apb IR h@%fi exegﬁ 1By cytochrome P450
i ncubati on of conpounds w th hepatic cel Il?]

catalypes anapyety sobfoxidasive eand tredugtive owp@mmdswhsgt hrldm@ hdldhOSphate

gluc%,og%ﬁ\%nsfe@gs\é?%algselt ghea?ra?sf r2§% gr\r}m aﬁ%va?ec? gﬁ\fcﬁgoné 6%:1, emglfxcule to

arontahe aﬁfofhelst al@fhatlafaldohal@ d@ﬁbd&@ﬂlu reids Capmiacsd hyd e %ﬁl@hydryl groups.
und of Example 1, admni stered at 1 and 3

Furthf oh ogmatien gB ctkeolisg waY ¢ Qbbmsbirem B #hgm@ng)grcgl gasis of
h 0 fect on rat
Thergkgjncgr 96\1/’{'01&8%%1{7%/([:%%%3 }tqu(g? g?)hgaégg%ggnd of Exanpl e
10Metabolitessprthel eampuddaintisclosey/ keyginorcan | byg identified either by
reat ed nt ol s. SUBSTI T E SHEET

vehi ¢l
a0 b SRS RN oo ORI . b GRS Bomng host, or by

inculftioh 8N Buhde viitHTheplY %Sllﬁfznthﬁ*oeﬁﬁ@oina@@lsr 3f the resulting

bl adder volume capacity of the reference conpound,
compappds. Bekimethedsrase) Wﬁtl kpowpdn thegg kg, orally, vs

vehicle treated controls. 5 Lower-Urinary Tract

Di sorders The nonencl ature of |ower urinary tract
BriefShengtiptien afittic Paswimigegi es used herein is

Figure 1 is a plot showing the time course of the effect on rat bladder volume

capacity of the compound of Example 1, administered at 1 and 3 mg/kg, orally, vs vehicle

treated controls.

Figure 2 is a plot showing the time course of the effect on rat bladder volume
capacity of the compound of Example 10, administered at 0.3 and 1 mg/kg, orally, vs

vehicle treated controls.
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set forth in Abrans et al., Neurol. and Urodyn.
21:167-178 (2002) and Andersson et al. Phar macol .
WERePI/0589581- 631 (2004). Voi di ng dysfunctl ons RGHEP2908/006351
roughly classified as di st urbnces of storage or 10
enptyi ng. Storage synptons are experienced during the

storage phase of the bladder, and include incre egd
daﬁlglifé iegudat showiag tthe itime consssakithy © Ctn‘?‘bl‘i‘{ta@ﬁ er volume
ol 0 0 n
capPe eg ire oﬂegégé%&u??ﬁ{nlgd% W%egﬁglﬁgbeﬁ&jtg gmdaer{‘ae??ﬁé/kg Sfally, vs
vehidie theatad domaoist | nence (the any involuntary | eakage of
urine). Winary incontinence may be further
characterized according to synptons. Stress urinary

LoweHHa-nERceDisorddte i nvol untary 15 | eakage on effort
or _exertion, or on sneezing or coughing. U urinary

i nddwt naresnelatire aflewer HypATY Fa5} syMRaRSs jed dTa (P%S used herein is
d hy.or t

e QPR S bl AT O PR gy o
PhaPhaddll R, 86:350ti631 €004t h urgency and al so VVI t h

exertion, effort, sneezin r cqu erf

| n(:\()‘ﬂflﬁnﬁeﬂi‘ﬁé“‘i‘%mpﬁecﬁnns%lrg%qﬂy y"qaﬁgg"’ﬁaa@%%éﬁtu‘iﬁ’raf‘??é of storage or

Lasidehicea anank ihe f8MmgB@hlikse of the bladder, and -

emp%ﬁ% gk(gggég}ln?émﬁ{g%rrr?a%al Cuere ZOgt oe errptgy%Er?u? es?s acten an
inclades mcreafet éa}ttnn@lﬁytquwm mqtlgw(th@g@kmg arniglt one or more times to
vouﬁIo P{gﬁég)g kaeen escgmﬁgllﬁlgﬁiﬁ:ﬁreo’?o Pgss g'fg fg\gsvcféﬁ:fﬁémtgto defer), and

urinff! intéitH@n€d (thOhAY im@h@itary Neakadgd lﬁuﬁﬁd’)eammnary incontinence may be
intermttent Stream(lntermt ency e. the sto

furthgs ¢hpiagteriPed #EOBHNG K HERPBY AEFS H&nafm BERERGHS e oluntary
leakggeS b+ @ﬁﬁ% og' @k&ft 88%&% ér{%e%lﬂé bt Bdughther @fg@rdrin'ai%nmcontmence is the

el a e onset” of” 25 “voi di ng after
1nvdlinﬁanyridaka|gel Loﬁluruns accﬂmmt;anted hyasrsmmedingyly pseqeded bygirgendy. Mixed

iSRS o 1 FuRAPL ARG e BB v wsency and i
w1tH Ek&hbl@l gitth b biRkezink O¥¥e Eoubhipar YOverfRsd ifdchtincifsesisnihy 1nvoluntary
her  be categorized b constel | ation of_ sy

leak@ge ef urine esghriinenadier dpe blygcéqr icapasiy hag hegngxgersded, & gp from a failure
to eg) g e Ql%Slfs yr%geﬁ Bﬁ}y BhRaGHe Toss Q) e SYUILBHR: enuresis is the

ypi Ca from sy torrB urgency, urge

lossiofi@finé besmieg ddng ﬂeafpeased dayti ne frequency or
nocturia. OAB occurs aslga result .of detrusor

e .
ov F}fo&@mg\ﬁy{rsptqrg? él?qh&? W stregin, FR}%?g A gerlagmgmﬁ%e Surine stream,
intetniBE RO thdaky (ln%ﬁﬁ&bﬁfé? IS eheestopsih@inlli retafimp 6f LSke flow during

rom non- neur ol ogi cal’ abnornal ities, such as bl adder
micsritineshesitarsy| (difficulsaeinitiating ml(]tutlt-lgte resulting dp @jdstpygp the onset of

VOIG%E%%?‘”( . & ‘E%@ W aeRY 8ok BRR) ik Gk Bifhina) gribble (a

prolbl@éﬂ'd%ﬁ[‘ p&rt oV Sli@ctiiivg Wieadigteflow has ﬂewed)gfmtrmktd/chd:db@‘))
IS type, of overactive bla %I ch occﬁ[i lati ¢
r ewwer OF Tt VS AAEEY e BB | SAeEoBre] g gngigliation o
symﬁ%‘iﬁs ég%ﬂﬂlg)ﬁﬁ&g for &Y/ e‘%olo%?c QRA}Mals QuEBRNE from overactive bladder

euro og| c rdefs lents wth neurol ogi cal
(OAB)somdemse, sgchypisallt soffe, fidar Kinptoms sofdirgeneye, urge incontinence,

SN
overdEWiSHR Rirfeda &k Aetriiger nilsalddestabiRys thdthsof mnsdlel éhistedpility can arise

interstitial stitis) is a lower urinary t ag
fromy hewrnenrplagical ﬁgwhtxes such as bladder stones, muscle disease, urinary tract

infection or drug side effects or can be idiopathic.
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eti ol ogy that predom nantly affects young and

m ddl e- aged fenal es, although nen and children can
WQR®O/Ob8Yaf f ected. Synptons of interstitial cyRET/EP208/006351

can include voiding synptonb}- i ncreased daytine

frequency, urgency, nocturia or suprapubic or pelvic

pain 10 related to and relieved by voiding. Many

i nt¥ewpgenigloveipstive jbladder (@nneuragenic dlgsidereisce type of overactive

: [ S t i .skij
SRR PARESf Y, ST S s oo
hypatrsflexig seeendtdrattedkvdvirth nelobogicabrdisedsrs. oPafidies with neurological

. bl.adder. Prostatitis.and prostadynia are other |ower .
disqifeTiasYehy A5 SORF: BadRan shageasay Dby gseléfosiy peripheral
neufdpaft§t o APRHD XbIMAESLYs AR bufibr ﬁ&? rﬁgf&g}eni%lv@r_active l%lacticﬁzé.

popul’ation. Prostatitis is an 15 inflammtion o

pr dsyséitie (ingludinigniotenstisial bystitie) isad lopveo sirinanyt tract disordee of unknown

. and ehroni.c) .and n acterial, prostatiti.s. /Acute and
ctioff39 i, BRuEbfy "BtsE Sl B0, PAOTR I s 55 1y BN men ana
childfhl eafmalsbobe offfetied. PISeaipings andnkagitiar icgbtitisntactihdide voiding
of the prostate gland, usually associated wth ) )
symplampt: dheewsed Ry HMe] HequeBSk dIr8diFYi RECHTR §f SHESRPYRiE/asrpelvic pain
g i i al st LSl . .
relatzléiﬁsft%in%%(iuirs gg@f o&agi% eq‘g%nc){) g@%@%r%&?&?i%ﬂgﬂt fésé)dexP erience
headacheshes welt as gasttoimestinrlearsf sk20 probéendt. slor sbere. caSbw; dnterstitial cystitis

npn-bacterjal prostatitis is,characterized by
cang f’lbgﬁ‘?‘ﬁgﬂakﬁ %‘?h Pl!s‘i‘érs b PEEY %rtstgegﬁldg‘ﬂ' is of unknown
et iFpbsgitisa&o dpsla Rye bhiRr PERECREErP ftradh ABYARESHAE have been

amount  of inflammatory cells in prostatic secretions
suggested cigr st RPPIRETRRElt 8%t Rhcpailerald PPR#lae oRfrosstitis is an
inﬂ&r!ﬁﬁat%noéfttﬁ{: %r(%ka%l%nd EHHU&Q Eﬁlglel){ lapsf'gﬁgtit%t ggutWaLE chr. icl) and non-
synptons of “pal n,” I ncrease ay%l e Trequency andlo
bactarigle poostatiisost Adytai and schaodit s bad@ial whiostatitis nues chiracterized by
rostatiti bsent .i.nfl anmation of

: t f 25 : h :
mﬂ%?(fggte%&”if, the, pioRtals and Yastesiat insrtion of the PPYRIE &é@r&aﬁwahy associated
witheyaNRbRe Jreas, Sn&r@%eﬁfﬁﬁ%i&%yﬁ&ﬁkﬁ@ hiR/ B Qr%teﬂ&}{ﬁ Chronic bacterial

secretions. Prostadynia can be associated " w

. prosyitin tin distinguighedrirom pevie daeigriglayrostatitis basqd emcthe aeritrent nature of

: ' ic h nl asi BPH), | .
e GHEREY MR PR AL o R B BB PRy i of

proswid whithiefunkhowRRtiology adédnyraaied byfth@gRserBRIIf b8 excessive amount
i 30 cel lul ar growt h of

.thought to be due to excessive a of | i
of I%Qmﬁr%é@raﬁam Hy PraMAliCTaCHTRns BYIAVERRYY B¥soeiRled grifshagteial infection
of Y PRSQB gRfia,BRld 68A1Y Nsiditfed WWO{&% S)gtiygp{éi}{rﬁ(geased daytime

urgency, ~urge incontinence, noct
frequapaptandéor urgenaydi Rgostddywiasisr e adisordgrl vhichnmimicssthe asyimpgoms of

.the uri. ; j . hesi
prosil oot Bt reFA ) Bor bl Sadiean Fines8) bithe prsstste and

clevaé) 18M01s280InLEG) ceRETA BPRACHIS/ LOCESAs. PiftddyhRCdahVIR associated
amounts of a conpound | nmay be used for treating | ower

with symptoms afpaiy incerasest dpsitigns frequersytndfpr urgengeed of such
t . S . i 1 i
BPUEE BRI (1 AL BR LBl 20 SR ros

that syvepy commoiirieaneneoner db yeamerf agei B is thoaglit tdibs @uda@s $xcessive
of increase

| so incluydes treatnment aytime
cellfl oty Por e e o el SEea s Dicsteun: S¥epieass of BPH
can imthdediinPeadedefrdqiendy, | MPBRE, HrhE epsontHety, | AGRGS, and voiding
m xed incontinence and overflow incontinence, _ _
sympdemp.cgflyding ikaw direpan.nsdittingnen speaing of e winsvsteame antprmittency,

hesitSRly! §tHdifl8e 9d terminal dribble.
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spraying of the urine stream intermttency,

hesitancy, straining and term nal dribble. Treatnent
W@R00POWSEP7 uri nary tract di sorders al so i ncl udeBCT/EP2008/006351

treatment of OAB syndrone, -1¢cl udi ng treatnent of one

or nore synptons of urgency, urge incontinence, 10

daytinme frequency or nocturia. Treatnent of |ower

ur i FPaive raRQuNE 8bAemporEd d Heay Badsth fyrsieentingdaweprinary tract
dislier@Y a ?fatie the n@é%@é@ﬂtﬂ&% C ?Mhﬁérﬁ %Sf.’lo@e\frgﬂlﬁngpf hract disorders
an or yndr ones en cause y Or assocl ate W

inclogest tr¢atrmenti afckardgasymptoms ot ivbidalg syygftoms.s Treatment of lower urinary
di,sor ders decr eased

rostatitis, BPH, neurol ogi.cal
wacf R Mt e o Earsad 28 BPa dirguesvo nagure, urgency,
urirﬁ@pﬂﬁbﬁ%encé5nﬂu§iﬁgﬁﬂ$@ﬂmbntfﬁ%ﬁgé}%trb's%qgg&ﬁin%ﬁ&?tmi&&?incontinence
e of

I nvol untary passag urine, i.e., urinary o
andjoyedloy Heppidnense,enurasisgincludingmdchunal enurgsiseslow stream, splitting or

I ACOoM ] ner ' | i or, Qverf | : .
T R T——
by Trasiment afs isvaat efinayt trad@ABisordersBREo #iludes treatment of OAB

har maceut.i cal conpositions Wile it is_possible that
Syn 06}8 g trﬁﬁ egg Og(ﬂ)ﬁ-F rﬂr gpgpesé[mé@ql:h@f y{gq@cy, urge 1ncont1nence,
dawﬁﬁg%%S&ﬁﬁ orhoctuSaPreferable to present the active
ingredient in a pharmaceutical fornulation, e.g.,
wheliredtment dicloamge ntinary tract dgpidetsufuetheyi ¢rivompasses treatment of any of
armaceutical .y acceptabl e rrier selected w .
the FRTRBH (e RABLORs G RE e SEREERSRE By pr associated
withs togBiitéy, dinphalinpadguetsticial d6@Es, | fostaltfls, ABPRI, dh&gbogidal disorders,
one _aspect, the inyention also provides a

decrpasgd heRaYoRMlianee (B0 drerEsad blagper sirage wepasififound |,

or A2P.6 ip R 1 ghen [, ' . , .
phzf? rr%cgut | caﬁag bfg%%pttggﬂ%gp@gll?%lﬁ&g?%g? a,%?%?: %fdlrlrrlng(ef Gifa Unary
inconfitdnce, ohaurgecimnontightey stressdptaitinencec atixédeincontinence or overflow

. Conmpounds || may be used in conbinatjon wth other
incopyAgR SUCtk MY TaReDOEheS et Caug B BUVER HOPSEith OAB or
BPH.nvention provides, in a further aspect, a

pharmaceuti cal conposition conprising at |east one
conmpound | or a pharmaceutically acceptable derivative

Pha %&ﬁﬁ%lc?nc% 4 gd active agent and, optionally, a
—r}ﬁﬁ'a'r‘rmteu%-rq:aﬁﬁraccept able carrier. Wien conbined in

t hW}ﬁRﬁEisfmfsgibleahhm%drﬁpdmg :I nks %mdhﬁﬁisﬂirégiljast th_ablﬁlkfb%b?]tance, it
.t conpounds nust be stable and conpatible wth eac i
is preferable RiTessb s v é’tﬁ?ﬁfiﬁ?@ﬁf‘ & Rbprryageuteal ey, o.g. wherein
the agblRES il Rih&E&BWilD: éQaQ'g{aQ&ﬁlgley Eﬁgﬁ%}%&%@@é&d k\;\éi&)?regard to

Tornulation. Wien fornul ated separ ey nmay
the ipfendeddeuteiof admmnistoativeaing standdrd pharimacewval practiceni ent |y
in,such. manner as are known for such, compounds in.the .
ar {S‘Fcofalggﬁ’er H s (AR5 Sléef P¥ention, also| proyides” a pharmaceutical
comp$itiopl enprisiAgl/ Hrcovgtduad €1, Vart bin WHaktloraéy, adihdt¥@omer, N-oxide or
conpound s adm ni stered, The pharmaceuti cal _
pharpaseygealty ancspigblersalt thereel dn edmpgyre wifh aipharrgaceutically acceptable
carri&Onbi nations of nore than one carrier. Such
pharmaceutical carriers can be sterile liquids, such
asCeomapeunds 4 ahaynize wsetl uh cembinatojueith stite tiargses and/or active agents.
Acco‘?’(glngltyl t gsi’nvgn }‘o%ogfov%%cﬁf gl fu?tgltrugép%gt?’a %ngmaceutical composition

comprising at least one compound I or a pharmaceutically acceptable derivative thereof, a
second active agent and, optionally, a pharmaceutically acceptable carrier.
When combined in the same formulation it will be appreciated that the two

compounds must be stable and compatible with each other and the other components of the
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oils, including those of petroleum aninmal, vegetable
or synthetic origin, such as peanut oil, soybean oil,
WOorRM0E89Di |, sesane oil and the |ike. Water OPCHEP2908/606351
solution saline solutions ah® aqueous dextrose and
gl ycerol solutions are preferably enpl oyed as
carriers, 10 particularly for injectable solutions.
forrmulatiers| e Wihear foulated sicparatehy érey aray Heguovided innany convenient

” i 's P eutj cal ences. by, EEW Mayt.i
forrp IR b sterAh B MaliBles 3 \PRERTor Db cbplifyh e an.

f orThd taire dcirbier adBritesd Hiklidnrextipiedl Yand ©P VeEiBietRith WaYch an active

for use jn human Qr veterinary nedicjine and the _
compyRHhS lflﬁé’%r%;oFﬁe pPhatmagritisalgoptositions ok thgjavention may contain

i3 ORE 6E iof@lhaf Qatrlel O h&d ile liqui

0 t he ]15 [ n\{gnti or]Q)ggapt thlrj ?g?w@g%ﬁ?%uﬂgﬂzcﬁﬁg%}?gmge Rerile liquids,
sucly et weienasalingreelitiomse aq®wuh dedmse solutionss aqeapubglycerol solutions, and

...presented for.use in a conventjonal manner with the .
oils D B hegher<Si REPI B e TP e kel PG T RORGE et o pigh o peanut il
soyeah loflefiSndr@lroil, BedagiRedil arfd e kel Wakklor al§iledB sbIbtibRSaline solutions

pharmaceutical art, and are  described, for exanple, '
andj pquRens s aarkicernlt Felutionsc iaen qaeferabliclemployed as carriers,
pmﬁp%lhsmrn&ée%blé Rolutitns. CHELR fice]a?@%) ca ]E[% &r@oﬁecgribed in

of pharnaceutical carrier can be selected w regar&
“Reming2én’s Rbarnmcewmdtad] Sciondes™ by EdbnmMattit, rl&th Bditiemd

st andard phar,maceyti cal practice. .The rmaceut.i cal .
conmp6sfaH df‘rﬁf& @"Snlﬁ‘?’?’g namay; be &Hm“;‘%tgm% ?S‘Ph‘émmlon In any
coneRient 8Vayafdr &6 G uhanPbndeketisary h%&ineaﬁ{g( gﬂ)re' invention therefore

. .suspendi'ng agent(s), coating agent(s), and/
includgk (withinzith gcense phirsiaceyticek epmaeditiens, canpiiiing 2ecompound of the

. l avor i ent.s m e prqvided in the

T 0 Y5 B B0 BB e SR EDrlEs moy e

presénted fisteuseadi 41o0hend e enandsiCoithithe aidSofaGiedodree&li@bR carriers.
of p-hydroxybenzoic acid. Antioxidants and suspendi ng

Acc%gﬁf SAtKieYs tgprgaeutﬁstésa_arq-p@llm}ﬁdge dhagmpaeeutical art, and are

deschiBYE TS OBniPY, iR Q{éﬁih%t%g’slﬁ{aﬂga&ﬂﬂm sme:nbés? 1k FBAMIAS Co. (A.
such as wet" mlling To obtain a particle size

R. Gapmropdit.ak385).0The elirties off phammagdenticanatrieo carenselected with regard to

formul.ation types.. Finely diyide anoparti cul ate) .
the rﬂ?tglg%datrlfnétﬁs 0%? a(?rﬂlénslg %uﬁ%‘gl Sg?‘“%f‘éﬁig pé’ﬁprf’?ﬁ?lémgﬁloﬁr%?ﬂﬁe' The
pharBRcqUtieHIa E SEpOIti PHSOBRS S@MPRE VR, il adBRioA! do, theca@iRMRlyCsuitable
. .see WD 02/00196 (SmthKline Beecham. SUBSTI TUTE
bindeggpepbyicantE) s8jpepding@gontts) swatingeentPp gnd posdeslizing agent(s).
Ro dm, h: ahi,.Qn,. an j T . .
oSy, BaBhobs P A0t e idyo I8 38§ IV pd PFoyided in the

pharmeteukicali doatgposwionorixaoplasmf@resefvatiggsahcl(ide godiurdedzoate, ascorbic
esti bl e solutign),

.,taplet, capsule, or as an in
acid e of RUBALHY PRl 216 ARIOT ety S Rispernsirihigestomay be also
usedf or inhal ation), nasal, parenteral (e.g., by an
injectable fornm), 5 gastrointestinal, intraspinal,
i nfheapempewnleif, the inyentios codyabe niiHed avisgduwwn milling procedures

K Qr.i e lntr Lar, intradergmal ., .i.ntracrani
such iRl ool AR08 e AoPHBPAELAR iy RRRI 4 for other
formulatioi egresbFanely ilided aaaopisticudqb) praparatods 6¥Cthe GoRPounds of the

i ntravi Lr eal or jintracaneral), B transdermal, rect

. I
Inveniion duay %Bfecﬂ’ﬁfegl by, REPCEsss }qx%m the art, for example see %VO 02/00196
(SmithKline Beecham).
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Therefore, the conpositions of the invention include
those in a formespecially 10 fornulated for
WORAPHE%7al , oral, buccal, rectal, topical, ﬁgﬂgﬁ%mmmm351
opht hal m c, nasal or genitd8urinary use. In preferred
enbodi ments, the pharmaceutical conpositions of the

|nvent|on are f or nul ated inaformthat is suitable
‘ ] yeand Unih Bosagediprme di f f er ent

R T P T 05 r e
of: drhlate. gnods atablenf calpbtﬂe cmrasmmﬁgesmeﬁdsdlmdiﬁ topfeal, mucosal (e.g,asa

dm nistered b ame route. Likew se, |f th
nasa@ oRFY's PE |36W5%]oﬁ‘ﬁfr F’g‘égtlﬁ’& 3t g parsaieralc (4.8 e by ot dﬁléﬁt?ble form),
gastioREstini0S %t%ﬁﬁﬁpfe nﬁt?ap@ﬁ%n@ﬁ agﬂaﬁiﬁéﬁﬁt‘e d uﬁ%v?f)&]‘s? " fi¥auterine,

rout es. y way 0 exarrp e, armacéut i ca
intragowipiosintradmmet,  {ritacpnisse mttratrmleat, i intravaynabe nitmcmbaivezﬂtncular

.10 b delivered us
nvpeiat (e oRRbnt o e e Jebe o fippacamensl
transddefned] Alett@l) bQtcall pediiralahe ssllngukion, or parenterally in

whi ch the composition is 20 fornul ated by an

i njlBEEENE-ethf giompostiong of i theiyvenhgn ingpdehasplia,a form especially

noys, a u

oy PRSP prd ST HAR, e LRI g, ot o
genitgairinagyr easle b)ﬂnnpdefdrphecmbnm:asms Vﬁmr;ﬁxﬂrﬂn&c@geﬂt corfipdsitiodg of the

ve saI rou h jntestina
lnve%ﬁ?@oa§3¥ {T%Béﬂ%{ hpﬁgﬁ%‘b‘?Ld%’t‘/ﬁﬁ’i e during
t r "iil%irb tmi ¥ gchfﬁ:fbﬂt @BEpb &t/ Bstnulldlont fe@GikemdiR¥ depending on the
e, 25 it should be resistant to proteolytic

npl
dlffea?@g fi%lu@fy aypteray. allid tabe nadegstped hatinpteall @,ﬁ@mcomoum@ need to be
admlqﬁ{e?%cg 82 tthfie fs%'ﬁg g ?‘I!]tgfanﬂle(%]"t%é? . 1C rtl&eg )g({i‘ n‘ﬁ%Slfl?Igyér?lp more than one

active lbmpomenc,abm thgsd eyr@fonknts @idyte ddiyinisered E{}p@fféﬁﬁht fdutes. By way
di ssolved in either water or in a suitable organic

of exappife e PHREMRTRIFT COmPREIting of Sirepreisat yveption B8 beformulated to
be déIReRd 1%%%35 %lﬁk Pudp drrby £ AROEATLAR; £l exh ?lef ?Ll 2OMsR9spray or
can be used; e.(., solutions or dispersion

aerosnblfMal@hylkatl@n at iinge8tble ppbitipne ps parertetallyoimewhicht the e:omposmon is
rate

h ate, ce acef at buty dro prop
romflBEh L SR TP B Sy AR P hcrons
1ntrarﬁ&§chbék oeklittumeoRcOUR! CAlSHaiveBl Ehe RMMMIIBY mayaseededieied to be

pht hal ate, cellul ose acetate trinellitate,
‘th@5¢Bb%WH%Rﬁ§W€?hyIceIIulose shel l ac or other

S %cﬁgltﬁe g ﬂs‘ to l)(EQi%h'vé}gd 'nﬁx\é%ang‘%h%gg]égﬁ %{ﬁ%”ﬁﬁ%‘ﬁ mucosa, it

envi ronnen reasons, an aqueous
should FBHI@EleZtﬁ)reMEinzmﬂﬂé OUBROFaRETh&RAGDS L BdeaHdstinall Qact; for example,

it shiifif R eRRE I Redp Yo 4Badgisgo s o SR et esisant to th

deterg&'nefaﬂédt@@lf b EF S RRBPRPA b&h?@uﬂdﬁ%&’}hﬁé B&R&INth 3h enteric coating
conpositions can be adm nistered by inhalation, In

layer.t Rae enseris egatingdaysp owitert ylambepiewsequ or tispoleed inyelﬁhnr whter or in
0 ol nt nent

a sult%lﬁé mg%gucaso { R )e/:ﬁ%glg o@ﬂfg laier F?;’antingr% ong, 5lnF(§/re,| sﬁ:p?rﬁgly or in

combfrxatmm @f tmeafmlllemg:mtlﬁl wedie. £ Xxohpicds s dEpelRioas of inthabrylic acid

or act? or in ca u es or ovules ei t her al one or
CoPOlY’ﬂers %Fea%?t't‘tﬁ teemc% ulpse jacetafe Busymicof hydroxypropyl
meth}%dll&lcfs§ piRAIbE] %ﬁr&&p&%?p%hﬁgéhﬁ tQéJt‘étEgsuccmate lyvinyl
| avoring or coloring agents, 'or they can be iIn fepé)
acetatpaﬂ@]pﬁl@p,apq:ly.lloseoac@a@grﬁpn@llptme; am@psymbt:hylethylcellulose shellac or

other suitable enteric coating layer polymer(s). For environmental reasons, an aqueous
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i ntramuscul arly or subcutaneously. For buccal or

subl i ngual adm nistration the 10 conpositions nay be
wWoawhnisPered in the formof tablets or | 0zengBST/ERW606351

can be formulated in a convEhtional manner.

Phar maceuti cal conpositions of the present invention

can be adm nistered parenterally, e.g., by infusion
coatgtg Prﬁj‘:@étmf@hbe vwvésreed: Ha seelpaieons precesses methiapmydintacisincopolymers
meﬁ%yqﬂ qadm ni stered parenterally, such

ni's ratlon i ncludes one or nore of: intravenously,
15 Whetreaap;irepmaaél Yhe iphtimageentidad n@abpgogitionst ¢aat Mecadhihistered by
|nIravetr|cu , intraurethrally intrasternally,

inhafation ity thi fogm of %lFﬂH%EUPeéFW tgpicallninibesyed g lotion, solution,
creaftfdBiMththe bt Ggsttﬂﬁ‘;“p@vg&é?t by u8DdF arskhy éiél'l n&all‘f’ fg%ﬁé)rbrm of tablets
t echni ques. Pharmaceutical conposi t ons sul

contamjuwzexcomems sughustaroh erelpctbse, ion in hapshiles or efvukes ﬁthen dlene or in
n,.or a sterile powde

adm IR W iAo S th RS, ?gamt SRt of shSPaRgions containing

ﬂav(ﬂﬁfge@&f@ﬂ()hngf AYenB] GNBEALANOHE i@fect re@te?zllﬁf ifbreexdMple intravenously,
solution or dispersion suitable for infusion or
intramysgiglasly n or TW@UEP%}YM i dior nﬁycc@bt Plorstblipgysd administration the

comp&riddiny gege | Et’eﬂ:‘asm (#I'HI %k alﬁ@ée&‘ 14221@%& Q}éﬂdch can be

reparati on nust e sterile, |qU| and e’ un
fonmtﬁab@ﬂjmtammvam@bmat maagE. condi ti ons. To i nprove storage

EEI lit ¥ 4 t{f% PCh re B)r%[rs at ho{}]‘ér g?j%q:pa%g?fvr??@?%??%'aﬂ?es Administered

pareﬁéﬁl‘lﬂ?nb 50 rB)nylfutsiﬂﬁ RGhjeOibrOf WHEE!Re %ﬁg@ﬂlﬁﬂfﬁom@ ifRntion is to be
achi eved by the addition of various 25 antibacteri al

admigigeredh tnaremigrally . agicht admigisgatiop ancludes, onsh o matrat e ghiravenously,
1ntra8rtter9a(ﬁ§/or bin(frag&gl%nedlgr. Ma Y rarfedaf ulf ?Igt aQ/re"n 1&“@ 3} 32{0 ?raurethrally,

sugars, rs a

intrastdnaly dintitaoranagls | ﬁlﬁraiﬁmﬁtlllaﬂy pfreﬁﬁ)bhlit&néﬂumlﬂ Qdmi&ﬁl;térh@s the agent;
rticularly bl ood. Pralo

of, body flui.ds, pa
and/%fb‘%v%gg gHugipn é%Fg‘ﬁ“i“ﬁ? PHPAGSFSR, COBES HeRs wah’@rfpéva%pﬂon or
infus®h in'ﬁir HRAdHGhE BinPhr 2BRATPI]RHs {1) oAl QQil RS or £ Yelile powder
as al um ni um nonost ear at e r ge atin. sSper st ons
that @Qmalb% ther @spla(p enlgmdueat Iadquaned i¢ anecasearyoforumtmatmum @ﬁsm,ch a sterile

B Y O TN E K ———

encaﬁsﬁ[e‘técﬁfnt@llposcﬁiﬁdﬂ MR GiladaCest &t el Prépatati@Atm@t beistiilél liquid, and
di spersive medi um t hat contains, for exanpl e, water,

Stablfetqﬁlalﬁbmro@caen yaid sorage copdiiiansol  Topimpyavenetogiey cerbility, such

ks ) ACBRAEN1 £ 50, O AL 01 FEBILDE )i

Preventipn nd thraiaction o€ dnicloyorgSiRST Ican/be aShIEE&'d (bIRUhE aﬂﬁi)tlolti\lbf various
2009/,015897 EP2008/ 006 -20 generatio

antibfSlgiAl i nt nge St ot FoR 9Py c&ﬁa SRl rarerebls aig cln many

casesl 1|§oﬂ'oﬁi% SB5@n&s Mk TBIFhORR, .9, sﬁﬁar% heurgddliahi %Bdi‘?&n chloride to
surfactants. For parenteral a mnrstration, the

aSSUf%&ﬁﬁ’@Hﬁd”F@“’ife@ml de theset ol bedsr Buisks, aalglce}arllyeblood Prolonged
absor?ﬂ&?%lf SUT 1H}ec&glemﬁﬁ)gtg € ancgep%:g}heve%t Q)é 1{1%0(?}5&8n t(ﬁs absorption-

exanpl e,” enou s or glucose
delayfg] agents/svich ab ahulmnni\mﬁ hobém@hte dhgelafieous sol utions
shaul d .be sui abl %éfer referably to a pH of
£ LOREISIOE S0 OF PronaBils unt ) 19U eATF o b nieIsAiagt, Such as elycerin,

11qu1c§ Hbl&@t‘ﬂbl%n@%l?@ﬁl? r @acetfro by zﬁ‘fd' AfSutdd dREresE er—m Cliquid carrier or
conditions 1s readi |y acconplished by standar Fd

mtenmdaq{qg@em p galvent or liquid dispersive medium that contairis, for example, water,

ethanol, a polyol (e.g., glycerol, propylene glycol or the like), vegetable oils, non-toxic

glycerine esters and suitable mixtures thereof. Suitable flowability may be maintained, by
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techni ques wel | -known to those skilled in the art.

Sterile injectable solutions can be prepared by m xi ng
W 2up8ohd of fornulas I, 11, 10 or 11 w t hPGHEP2008/006351

appropriate solvent and one-ZF nore of the

aforenentioned carriers, followed by sterile

filtering. In the case of sterile powders suitable for
gengrgtion pf lipesopespulminisaafiar of auiteblegartiglesizalil e case of dispersions,
orbg%gédm oﬁhﬁﬁ&ﬁﬁt@' e preparation nethods include

I'n vacuumand |yophilization, which provide
povﬁﬂmrgarmerhluaichﬁmmftraphm thk (d:@ﬁip@ﬁlﬂhﬁ; b&Epé¢dDin the form of a sterile

ant agoni st§.and desired excjpients for subsequent
aquegus ﬁgPl&PP 831 %’r may geptp %?r&tl*)gmces for e¥pennie ppgussalts or glucose
to mAk€ Q{eda‘oﬂﬁloh‘?sc;t&ﬁc WheRb AP nTH'EBa)Qu@@us seluishatiriud ?é SLHtSa%Iy buffered

i n human or Veter|nary medi ci ne y I Nnj ection
(prefyatilyitte aveld @idTami3uty Phjikoedessaror Tbﬂfpm@amtlomroﬁ/smtable parenteral

AT 5 AT IE B AP SEE T, e bt
techﬁiqlilesr wamkhodﬁwtlﬁ)wilallﬁﬁfn&he . in mlti- dOSG

gt ajners, if necessary with an added preservative.

irdfpieitable pRlurers GanjbeqrersFEchky mibeng A comporist pf formulas I, 11,

or II§ BABeRs rla@so?l%nlt'tah&’ BRe 01011310{5‘%1“3)’1l tﬁé gﬁﬁ mbrﬂlo(ﬁeh BéarQ{ers followed
aqueous ‘vehi cl es, may contaln for mut at ory agen

by staridér fdisrisgs derttie mgse sf storilei pawiders switabhe fdrzmsagnahel/pmeparatlon of

.di sper sing .agents. rnatively the. a
Ste“fjnﬁ‘?eéﬁﬁ%l%?olHﬁ‘gﬂstrﬁfA' af etffFIPaéatwyAﬂs‘ihOf‘%mﬁlfd&rdrymg in vacuum and
lyophizetist, |»¢Hxléh ﬁrﬂvi&e #@v@e%ﬁﬁﬂk@oﬁ&@'aﬁ@termﬁ: ¥eeptor antagonists and

sterile, ree water, before use. The conpounds
desirggl efﬁewnﬁ ehw W@arrprs@aratm i starde eqjuiiensg. | orally or

to abl capsu

v g Eompturldd ok Bt dig ol B B Bhed iRl b rolfEKA RS oy human or
veterdimy ailethmfld: dyainjectonr(e.golbyr inngvﬁ@ﬁamtb@lusf idfectioiediiafilion or via
. . dela ‘g npdi fi ed- H C@gl ned- cslj_ul sed- or . )
intrapPEL ) PR iftshecal Fquisss and may Rsrpetsated iprunitdose form,
in ahpB(E! bOShEPYniBHSR JBRtatHeES %mrﬁqxuftpﬁoﬁ%ﬁﬁu s, if necessary with an

veteri nary use in a formsuitable for oral Or uccaf
added queservativet i die, cqrmPOSéms;ﬁbe irij thOhena)o bm infthe domm iofrsespensions,

r _suspensi ons,

Soluti?’o%s ggll ec’rpul%%ng p§1 oer{SI Vé%lsli ﬁe V\%F%ran m%)( ﬁg?tag]ufopgbl}agory agents

or const

suchvcemusj)c&ldbfgf csraebluzs@, sommlmag lajid/ok dlypdsigOadents. aMdternatively the
conpositions such as tablets,

.cloﬁésgageg SO|Id
active Angr mpy, b iy sterileopatdar fern fr; reranstiggionswish apwitalele vehicle,
eg., g@gke rog g{ﬁ.@éj{vgt%r g}@ﬁ;rgg%é or prem x preparations may

al so be use Soli'd and i1 quid conpositions for oral
us&qmynmnéﬁr efnthe auveationcati beppdnunisetrdb@se. ywerhlly knpitallp) in the

t S UBST RULE 26). WD )
form 6Pl s 63 ke AR50 815 38 EORS B GHRSSICET oNbicapay contain

flavofih§ @rCaudéritig agéifs, Ofor TRInRARIA! WBRO-1 aRtlditYedC S@RAIARI-E pulsed-or
carriers and, excipients which nay be in solid or

contrplledhielpasoannlicatipnst abl et s may cont ai n excipi ents such
aspygl &B&%W«?SI G thé ﬂﬁ/e o0 a9 $a§| 3)%5%3% foS Rfth cterinary use

‘ citrate clum car onat I'C ca crump osp
in a fard Sgltgfhzie rier, omd] sr hteegl aahhmlsn‘étlsmcfhr aSarﬁ}blanﬁ hhe form of solutions,
otato or tapioca starch),  sqdium

sels, S PR Sesbtisair BitshBn i oy FoOuRt i Ens e i water or
other GRfTEbIEWeficld 68f0RS useNshtiBhANH Wath REVIHNRISIS cSIBARg 3Bents.  Solid

compositions such as tablets, capsules, lozenges, pastilles, pills, boluses, powder, pastes,
granules, bullets or premix preparations may also be used. Solid and liquid compositions

for oral use may be prepared according to methods well-known in the art. Such
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pol yvi nyl pyrrolidone, hydroxypropyl nmethyl cel |l ul ose

(HPMC), hydroxypropyl cel lul ose (HPC), sucrose,
W@M0an0i1s89and acaci a. Additionally, |ubricati ngPGEEP2088/006351

such as magnesi um stearate, -8t-earic acid, glyceryl 10

behenate and talc nmay be included. The conpositions

may be admi nistered orally, in the formof rapid or
compwsitions |reay alsel eerdaint enisl et gnomi phanpageuticallys aceeptable carriers and

tabl.e ul .es and oral solutions or

t ca ac
amllm%%ﬁé#%ﬁgy%enl gégrpq?gﬁlPhe preparation thereof.

I n Bedidblas ey tdoptaitewk&pleh@- sicht & hfiEerystiline cellulose, lactose,
pant oprazol e of the g?esent invention as the active

sodiirh SitEAtD ecal B casbangess alibasiss cateiym Bhasphate rrad| glypined digigtegrants
sucl &s| QMfhS (FRERL ypé@%;‘r?SQ{g o a#apf)@ﬁ rét;ﬁ{:@u?%gl}usm starch glycolate,

exci plents, suc ders, l'ers
crodcmalbantsgdlugi |addlrnestaindymplexii slicatesgradt gandaidsramiklers such as

e e T ———

(th:qvgﬁcmggt et ant@k/Sa.i N t he conpositions, e.g., act as

bot h bi nders and d|S|ntegrants Exanpl es of

phatddiéenally c lubrigatingcegentsbiush dis gnagnesjnaingtearater stoardd acid, glyceryl
lmh&ﬁﬂﬁﬂ@tyéﬁﬁ§6§?ﬁHm?i20!’1the present invention

but" are not limted to, starch

pr &hgedomipositivas nstyabe hdmﬂﬁsiéx‘dm ordilyaria hhglfyreobat&pid or controlled
croscarnel | ose sodiu

rele?ﬁ%giaggt%g{ng‘%)ég%de lef%!?’lﬂ}: gﬁl? ts’aF@SH}éf’e?‘C Flssiand, oral solutions or

susp%Hilf)l@sC Bﬁﬁé@der@?Jr%é’ﬁx%ﬁﬁﬁllori:@lgf%?' fn' é&ﬂﬁronqg'ﬂ%)ﬁéﬁv solid-state forms
alumnum silicates and cross-Iinked

of paatoprazalg| @i theoprieshon dnveltiomals ebe aftiyeh aubsteneeit orahipkgparations may

opti naﬁ?ﬁ%&?{i}eﬁ Ygrngl%%gaﬁflargrp&%qc Co{%? P%ralte%sgarﬁ eé(gfblfieg{ts Sl%gl'l as binders,

fille&g blifft:as tubgie ity aglidaﬁfs, dsers Misustegranty bddthhty] §%&teners, surfactants,
iarbox ymet hyl cel [ ul ose, hydr oxyprop Inethylcellulose

mol ;ﬁé?aészﬁg?rawpeme%%ew andhGRsiBgY ePOT)F EXqipignisgray have multiple

leSial AL | bé}ﬁ &lxﬁ{{}@ K HOM c?%)‘ A0
rOepo l'ynet %cr at g&po yv?ﬁ@ pirré#mgwﬁuﬂnsorbltol
stExmhpkppépgahammnumbﬂaemambhchhnagam&mbhpnﬂanmmamemmlmdhl

in thﬁ BF?SWHWG gn élpl‘;léqﬁ, g%rga?eg?#m?ngtm nu%l | Cgiig@ed starch, sodium

starcA Ay ¢RRE Usddaah |cirbag giabthaieb Bulbid, |cﬁfs§arfrfé[lo§€r ddium, microcrystalline
conpositions include, but are not limted to,

celluloes gignates Hipging| surfasiants, | efésrvessentop@rApeRitans, aguequssaluminum

starch, cellul ose
$hc¥&§%@ﬁ%§5luﬁgaﬁbggh%?ég%gpﬁlne ceIIquse) di hydro- or
anEyainpies:adfcphmméumﬂpdﬂ&t @ccepabld bindesy e atad @mtbositions useful
BSTITUTE ET (RULE 26) WO

cal n1su hat
hewlﬁd@@?@%s&’s‘b f wagé%/aﬁ%%scf uloge ‘Ek"&ﬁﬁ?seéu%’r as methylcellulose,
carbmﬂ{em&mdsal | ym@?&@@?@%ﬁethﬂ%lhﬁ&%t S h‘%tﬁf)k%)rbﬁ&lééfﬁlose or

ositions of "the’invéntion include, r e ‘not
hydr¢?{)’i¢ﬂt‘>’é@11tlb>se,rrag¢é@mum ghiceseat edexteise, polliyas hy pelpmethacrylates,

oty e AL OB, S BB o SRR AT e rsin

alginstes]inapnstiam-ylundibiira siicete, pd]gietﬁﬂkﬁ@g@aél ot bbhtefite.
d|0X|de 5 Exanpl es of suitable pharmaceutically

Pien @f phismasrusicalby aqcrptable dfilleew fsoult ¢asmpositions include, but
are ﬂcﬁcll gtl@d R)Ut lae{oge ngs uc c?sgstlgct r agi{l&l%h#'&ra%r ogn%rsosgl n%extrose

nat ur aronatic o
mannitol, sorbitol, starch, cellulose (particularly microcrystalline cellulose), dihydro- or

anhydro-calcium phosphate, calcium carbonate and calcium sulphate.
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oils, flowers, fruits (e.g., banana, apple, sour

cherry, peach) and conbinations thereof, and simlar
WQReWANESIThei r use depends on many factors, thBCHBB2008/006351

i nportant being the organol-2htic acceptability for

the popul ation that will be taking the pharnaceutica

10 conpositions. Exanples of suitable pharmaceutically

ac depratitseotipbaniageuticaldy geceptablenfybstanitonseful mcthgdempositions of

I ng na ur,

the HN’%%%H thRi a’niinqu rﬁtr% qutf( ﬁlBltg‘&/ g>é?nagn§sg? ste ﬁ% égt%i}'gtglgne glycol,

polyahiergrofpehylend opide] sodnxanphes swiphdts, eﬁmdknesmm lauryl sulphate, sodium
har maceut | ca |y acceptapl.e coatl ngs .for the oral

p

oleaie ARYLM SR, mpeat, R calpigal plieqnidip¥ide:i i t at e
SV M D SHR%IE ?hirprﬁc&ﬁfcg@ys %c@ﬁ@ﬂ%rotdb%ts ol eVl Jolﬁﬁmsmons
appear ance, mask the taste of the conpositions

includm budae nbuhm@tpé t(n @ynthctm areghas and natural aromatic oils such as extracts of

mls,a cg\{'%)é,r@\x g&pél % %l lg | gslgrocﬁs%éyr oxg}'{’}r %oﬁqlgelfgoon% ethereof and
simifaf ARHOhRS. ofrheﬂaﬁgmaepanugadd Ynaag CRBload)| e SRS @B6%ank MWeing the
the oral 20 conpositions include, but are not limted
organglepi paeceniabilits foE Hhe | populasion htkat Wilobe iekings §wi pharmaceutical
com@gﬁh@&pte xylitol, mannitol, sorbitol, |actose and
ucrose. Suitable exarrpl es of phar rraceutl cally
ac Gaptnakds eofbmﬁn‘alaIBSphanmhmﬂtapalb«u tccaptableodyes| fomithe dral @ompositions
aci d, umcitrate, . sodi bi car bonat e

inl o, 5uf 3R R 55 SHE® Sl BHrbShes Qanbm fovide, beta

carofcRt RAN 8kLaci 6k gragTRS] pydl.hydr oxi de. 25 Suitable
exanpl es of pharnaceutically accegt abl e surfactants

~ | nExamples ofusefub phaymactutisplf e acceptable sgriimngs fau tlyd oral compositions,
typlca|ﬂ| pg‘etde tg ”{%CHRL%S ?Qovﬁg%, %Odlg dﬁl%m %ﬁtele?)nspeﬁlesa improve the

ar type nay a
appegﬁinaé i ﬁnd/@ap&ulk ahe tzBitcefoe rth@dompsslﬁcmnhﬁlude bhi arer agralighited to,
i ncl ude | act ose starch a cellul ose, mlk sugar —or
hydrrgHoRmedieRl holgspght hyspyroppieiiaiost y c ond. R#Ylate-methacrylate
copoHERUS suspensions and/or elixirs, the 30 agent may
be conbi ned with various sweetening or flavoring

ag8nitable cotamplesy ofatpharmageutichflys acwpta‘bl@ﬁsW&térycrmgfor the oral
and/ or suspendi agents .and, wi t h iIuent su
comfipighe BERBRDPu 4ef SR NERBA Pt GryaaRy darin sodium,
sodiGR¥hélambicORSlitb ) aialtol, S8/BRJIl Tekbse §ﬂ—:£f5rc(58ULE 26) WO

2009/ 015897 PCT/ EP2008/ 006351 - 23 The conpounds of
t hvitahe expaleragl ahagaceyically aeprriablp dutfsrmineluda by are not

hmltlS.élj D(B o%lt{l@ relc?cg s élguxp &ﬁgttea's&;]lﬂr%u Bﬁ%ﬁﬂﬁtl& 0 'aﬁJasw soydlum phosphate,

ory use man or veteri
magmmdmm pxude malcamnpaﬂ&aaﬂeaad eagnesiwo hydrorideg co nv enti onal

lz‘?ﬂrb eoggq?p&?)%g pr Cgl:lmd %%get%ggall% glilrfac@ants include, but are not

nmn@&lfa @écﬁﬁx’iﬁhﬁ@[‘sulfﬂ%e W&Bpdlfsofsii@n and veterinary
nmedicine, in"the formof ointnents, creans, gels,

hySelishepmposidensopt a siwiler hoasmass hbﬁﬁ@osmpww@ssﬁllers in gelatin
capsm?l%é1 Ci’}égér{& &Q{}a"ilgntg in ﬁiﬁlsslleégx% 1mﬁ8&@% t%%e sfarghs ar(!e?lﬁlose mllk sugar

oso
or high maladmg)t p@tyethylene glycols. For aqueous suspensions and/or e11x1rs the

agent may be combined with various sweetening or flavoring agents, coloring matter or
dyes, with emulsifying and/or suspending agents and with diluents such as water, ethanol,

propylene glycol and glycerin, and combinations thereof.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

pour-ons. For application topically to the skin, the

agent of the present invention can be 10 fornul ated
W@2008/0838P1 abl e oi nt ment contai ni ng the acti ve ROHBBIARI006351

suspended or dissolved in, -2br exanple, a mixture

with one or nore of the followng: mneral oil, liquid

petrolatum white petrolatum pr opyl ene gl ycol

pol'yhn(yemwum of othgoinyeniegy Iremse absonpionnekample, be formulated as

supa?sytg FS X B gofﬂa mir%g?’ gqtnf Ie;ltﬁ)%ag?uygéglg?}/ %55%% 606}' e lui ﬁﬁrgéé g{]geterlnary

mediBixe of 83 S3katles al £ vatainidg o6ivehtiate pesaaly, babanzy|
al cohol , and water. Such 15 conpositions may

aI 0 .
conthfi 1£oBPRBRASyREFQFAESLLD B | {PVERLQR, A ebee Si%tﬁ@sfor topical
adnEH%?aﬁﬁl f09ls¥ r{@ﬁ&naﬁhﬁ@vetleﬂn%‘* theQRSAd & the o BPGltnﬁﬁénc-ts creams,
uffers, preservatives, stabilizers, antioxidants,
gels;roh;ectrugqlzeicm,one,msbluntlem,sshanmoos,amowdelandnglddmamssray or dusting

| es of harmaceutlc |1y acceptabl ol ymer s
oGP e PUER B SeP> OO0 FivBh e P eV LBs e drops) or
pouftbfs.not limted to, acrylic polyners; cellulose

derivatives, such as 20 carboxynethyl cell ul ose

sodiaurappheatiop manD’o@ethérS@fydh%@ﬁémoﬂﬁ/Ff@ePTeéWSs’@VenUOﬂ can be
I
Q13 o SRLNESS i B B D02 ol ABSB e orcisolea
in, foh axamsle inbalueywitie capdmbbe af |tl|1esfo\l\lbmmig MIBembOIiLﬂE[fuld petrolatum,
i ncl Udf?éu but are not ner al

it to.
whilg | RS | ROPTISES y e s POPBSHBIGE Dolyogyipopyigne compound,
emlﬁﬁﬁmﬁ)é Grax Osforﬁkﬂntlﬁgﬁ(%té&ﬁﬁé r@ﬁ(ﬁy@thﬁéﬁé My@&cﬁﬁﬁlatﬁaﬁafﬁn polysorbate

[1duid carriers include, but are not
60, wety b estera [ veaxh ot tsanyt abﬂomlo Repctyiddrieganady lmﬂbll alcohol and water. Such

com@oy@ %?rrl]%/ln 8ls§ of ?1ﬁn thgr %%gxlrnaclelﬂ?)éﬁl' 0% ﬁlaylg o%)ﬁ: eplent? such as

ene o) M XTT es
polyieryyhditsh lighid ca@ﬁaudgpfdcyamwg [bhfﬂns giesqohtived, stabilizers, antioxidants,
di spersed, optionally with the addition of non-toxic
MOigtYFigHTp cemqih%rrtwpkor@rts R8A °ASRPE- surfactants, and
' nq:f s QF ﬂa@ﬂ%&lh@ﬂi &l Septadid tﬁm%rﬁeﬁxmbfes 8f such topical
eutically acceptdble preservatives include, but
con@bmtmnﬂ incl3de,| bulnateambtthmltedatm @wsllcamlylbgm eslliubdse dnxjvatlves such as

carb%?%té%@yﬁ:ahblp gcs 9 %03“@1%; rgp%%’y?cehlélﬁ g{/ lS lp'dﬁ%*ypngpy?cellulose natural

polyTHdrOsQEN AP Sinates UpdoR t 41, Yoe SHIRT XA HAR 51&1 é)ﬁosaﬂnd par abens
(such as methyl paraben, et hyl paraben propy

pa,Faqgmpleseqfcsu)tablglpggrnlapgq@agpq@qemmEl Qg\)hlq}xgue so useful include
but %2%%@%%@8?0 ﬂéﬁf@?@%@@&g@fg 15 o] AR, SHAERLSE

arnmaceu accept i zers and
antExarﬂptEm‘f sultahh«:blnm‘machmtcaldly accaptableiliguidechrtiars include, but are not
eth | enedi a etr| ‘H@%FB cid EDT1A) t hi our e

limifego o NG SRR 6T A i Lel EphPRG Bropylene glycol,
hexﬁém d;%%l Oéltygéléf Re wlg&ﬁylkﬂe J&%Dt 3l xS HHeFFEInS which the
I ncl u are not lTmte gl yceri ne,

pSGLEiop@llymrph i aissakyad pul 9)@p¢1§qde mptlgnglb/o withsthet g@ﬂlgon of non-toxic

el BoRPLTRE L AFESRL PP AT

| S(Slilft@lﬂy lexaniples babRarnanelticaldp aapplablegiraderattioes Iﬂchlde but are not
npounds may al so, be der mal ng or transd?r mal |

llmlggﬁp,n\{aélpgﬁ ay af:‘@pa]egpélna& nga ents such as solvents, er example ethanol,

propylene glycol, benzyl alcohol, chlorobutanol, quaternary ammonium salts, and parabens

(such as methyl paraben, ethyl paraben, propyl paraben, etc.).
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by use of a skin patch. 10 For ophthal m c use, the
conpounds can be fornul ated as m croni zed suspensi ons
WO p00940889dni ¢, pH adjusted, sterile saline, orPCI/EP2008/006351
preferably, as solutions in-24&0tonic, pH adjusted,
sterile saline, optionally in conbination with a
preservative such as a benzyl al konium chloride. As
i ndiuitabled exarh@le%cﬁfpehmcaﬁlcalﬂﬁe gscergeble stabibmtrs oandc antioxidants
[ Nas t on _an
i, SLELSLERRS b Rl B R et R D), biginft focophero
andlbnt}dahgdro@yamlaer osol spray presentation from a
i zed container, punp, spray or nebulizer with
gsull}g e sramp -o?gbp@n@pgtﬁ@ily gﬁgeptaéﬂ@mmstunzers include, but are not
I I Jjuor onet hane,
hmlg::dgs %gf)é?ig%r%?? 1&8(;[?%2?%31 pd%thﬁgﬁ ér)%]? % ulor oal kane such as
1, Buitable exempks| Qfopfw@mh@maca(llﬁFz&ciﬁtéblE) emollients include, but are not

2. 3.3,.3-hept af | uor opr o 7EA) , car bon
“mlgféjf%’l%nfﬁé‘%? l%otpﬁ%?yl & r{sﬁ& g‘g’égpf ﬁi‘ai’é“tﬁtése of a
Pr @%8 Wohpetndeinas also Beh®erfaBage udiideri@y Aninistered, for example,
det er ni_ned by provi ding a valve to deliver a netered
by usg e mekin patehpr essuri zed container, punp, spray or
ne [ .ofp the . .
ot Py SPRERY w0 UA R bl Yoy BRI AR Y b fgions in
isotaning piH Cdpfﬂbﬂedn steake dahiee,sal ‘paifttrabl\pm he bol[raynﬁddisbtdmhalﬂw adjusted,

ont.ai n ercant , .Sorbitan triol eate
Ster‘%afﬁaéﬁ’leegpté é{ alt F‘?’BB‘@'@“‘%\% , 8 fRygseRativg | sych falso*}nbenzylalkomum
chlogi@d.atin) for use in an |nhaI er or insufflator nmay be

f or mul at ed to contain powder m x of the conpound and

a 4gi tndligate p@ﬁdé@mms sefc hheasprf:mt daeentionstar die. afministered

on | nh on t.he

esh B 3 GETER 08 AR, A0 SRR gy pover

1nha]|en dannBerOEolVﬂJ‘rw iphaeytatisd Ifﬂ)lnﬂa iegsudiz8& Rahiazt, p@fp, spray or
ceuti cal coanS| tions of the invention may

nebulgsT SRR Ll Bhe010% 1 GBPL et BARIBEh - rbCBpradiioromethane,
trlchﬁa%ﬂldéﬁorﬂ%ﬁﬁé a&lchlgﬂfte&ﬁfﬁbﬁﬁl&fﬂ?g"hnféy%‘r??ﬁdrBQk Q5 u(‘fh as 1,1,1,2-
al n ro

exanpl e, the onposition w y con
tetraqurgetma% (Hok d36AE) er 4811y2,8.3 @1hel%fhfor¢ﬂtepemet(HFek 227EA) carbon

STl T SHEET RULE 26). WD 2009/ 015897
diosBEEF BB SRR AL 1P DS Chired e U AL A0 il dostgepit may be
deteradiéd by byvding & viahe tbalelvel a hieRREP MR 0GR |Wﬁre§§ﬁ§&@d“éontamer

such as small unilane]lar vesicles, |arge unilanell
PUmR, §RiaY |0 Sebi e MRy cPaia 4 splutipagir shepension phths et ecanpqwd e.g,

using fﬁl’f?ﬁgref(ff%mﬁOYQ{d tﬁ{e Penias Hﬁogoh\% hdafﬁiﬁ% l%admonallg contain

ol esterol, stearylamne or phosp altl

a lubiitrnt,phay soaliéant triokdateconposi ti on or unit dosage forns
t he present

copprising.an effective .anmount, o

RS ﬁgﬁ’rﬁW% o5 deflf OB PRl %ﬂma%ﬁ 13ty forpser igragpinaler or
msufﬂatbﬂﬁﬁﬂ' bd PormieRel &f coitsiat MBHdQ mhewr W@&H#) él nd L sultable

dysfunction of the | ower urinary tract descr z’b

powdgr basgrsagh gsdagtase @atgselel | ' s UROLOGY", 5th Ed.
60z qg}ﬁcarll9a%ﬁ11n1\£¥r§10n89}5'I ﬂ%gfaﬁo@hrg)coﬂpounds according to the invention

may be delivered for use in human or veterinary medicine via a nebulizer.
The pharmaceutical compositions of the invention may contain from 0.01 to 99%
weight per volume of the active material. For topical administration, for example, the

composition will generally contain from 0.01-10%, more preferably 0.01-1% of the active

material.
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As used herein, the term"effective amount” refers to
an anmount that results in 10 neasurable anelioration
W@R00901388¢Ast one synptom or paraneter of a speRCT/EBR2008/006351
disorder. In a preferred efedi nent, the conpound
treats di sorders of the urinary tract, such as urinary
8_ ncy, overactive bladder, increased urinary _
e eﬁw ageem@e alsarbe admynisteied in thederm Of Boromee delivery systems,
b clu
such llstaer s! |la e%{)c ?é%) qé}%%él g% I%]éﬁlgaaﬁcvé:gwféﬁ ranﬁ mpltilgme/lar vesicles.
Llpoemuesasansbe ﬁbymad fram avarteay yf ﬂmpmcﬁm, amn;ﬂl adlchglestufdlyswdﬂylamme
enptying.the bladder. 15 In another preferre
Orp@ﬁB%%VWgﬁ@nPﬁ% compound treats migrane. In other
pr ﬁl@ rihafnaRod! E:RfoskRA GP%RUMa%eQ' f5ed cEﬁ’l Figgt 20 effective

The pharnmaceutical conposition or unit osa
amoamof]tbtf ptelsentpnesigion mayehadromistagd tdan amimiahi mkrﬂxﬂy a human, in

accordin osa adm n atlon re
nec AR5 R omRRA (B RmBeoh ot e I <sRPrb R L deseribed by E. 1
Mc@iitedeCaasb@i’y IR GIOOGY | 5" BAJ616-698,0088] W. RS dufBérs Company.
whil e 20 mnim zi ng toxi C|t or side effects

t t
£ gAIS\éiSs%rhereéw Be toER| ERectiveoROEN, refsenta pamayt Mgt grsults in
meagurdble L&gﬁ@ﬁﬁb&‘i bf af f%gét%@ yﬁlp&g;g%f gﬁain@te"r *2)? %qg&hc %ﬁsorder In a

e gui I'nes gliven here osage o e act
prefca@drﬁnsbomlimeﬁte ther @swprtund nseast disondera i Wiar yrisarg aradt, n;gclt as urinary

e ctor h a derl n
g ETHe ST Q1RGP B R ook, Tuegh i inage gompliance
(rediRBd HBGRler aftlade BapiRHP), Q:fystﬂﬁnhﬂélﬁ&hgt ihRAstitAN c?gtftﬁs?t iné6ntinence,

amount for treating a disorder 25 can easily
urinclepkagqi prieHs; dyivpiie winanrhesioney mmﬁ@dtyt mo@@pmng the bladder.
I rt al_.e
in BERBRNA BT B srrohloe RO Bl ot ogper et
embaaiimenti thé C@hpmdamdsedotomatr(i}EBDa gr oup of experi nent al
unjts or subjects at each poin tr|x The
exhg ph aawa&m{ﬂ%locoa%p%&mnrﬁrswr @(&ag% 6} thertésgp jnvention may

be a&nﬁfrﬂst&@@%gbﬁﬂlgo% tahgosﬁgé‘taﬁd aeﬂﬂmﬁﬁ%f@t’idr{ Yed¥neh rH-aeﬁned b,K routine

di sorder and physical condition of the patient
testingelaghe aaheoﬁﬁelgtmd@ms) giveh ahoye Gooxslymm oirtamromramaeimewty while

can bedtermne in the ar
mini g Bk e S e A PRI By s Hrven 0l finf pipe of the
therapdidierredined i¢ fatinanythellight 68thé ¥uidelisks aiventHegdh| ¥

significant attenuation or anelioration of any

sy Geres o Hicarriive rasgnts B it Piesent deYendion graevary agcording to a
varlefg igni ?orst éﬁgh 2§ ‘ﬁH@erﬁfm%Eﬁea{sQ\és 1&18& t}g fnﬁ \ff(‘mall % condition, weight,

I'cant attenu or anel i oration mean
sex apépggpndithe quetdfadpamsemionanelh @ffettovet duamphyfsr teating a disorder

SUBSTI RULE, 26), WO 2009/ 015897
can ¢y eHRGEIE) i B SPITEG! Pithogs KRR (0 Hhict Aoty skt in the art
for eX@Nple Wy edtalisAMSL\edtAk oTYdRLQIBardf fréyiRHEied of administration and

si_nul t aneousl y, 'such as, for exanple, urgency and
companeR 3 SrP qfr@qe@méytabﬁmtﬁrqrrsabjeetﬁ abﬁadbdtqiunt ingheimatres eThe exact

amouflP$6 I;E cfn%g%?eﬁgq E}Zﬁ ggtéééll?gv Eﬁp gcim% 'BS tﬂg ?t%% ang severltx of the

I hventi on
dlsordem dndethb r ghysieal gomdition lofintke @fatlem.vvant ﬁﬂa@ﬁ.&ﬂagﬁle(h‘bratlon of any

urine is conldereda eneficial, effect of the
Sympmg{emraws{eﬁ S0 B EleERirarty 5 psorakilied lrb%het%orage@ﬂ{ted by the

tierkt Qo BR RinStIRkRH beaMAERRGE (R
patie ab c(’)ut SCrrg/ kg/ day, prefer aé y%ggt%\%ggﬁ}ggg%tag&{ﬁﬂy Slgmﬁcam

attenugbion pr aroelinyatieyl ebgnyasythpiers or parafetealof yrinary tract disorders is within
the scope of the invention. Clinically significant attenuation or amelioration means

perceptible to the patient and/or to the physician.
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between 0.2 and about 5 ng/kg/day. It will be
under st ood that the pharnmaceutical formnulations of
WO pot88eNnt i nventi on need not necessarily coPEHEP200$/€06351
entire amount of the 10 aget6-that is effective in
treating the disorder, as such effective anmounts can
be reached by adm ni stratl on of a plurality of doses
of Fouctxapipde: nacngle cpatiento may| suffesnfoml seergr efreptomd of dysuria

. e inven

s AR Py O R b0 g B hon or b,

and aheseanay vg tuded 2k 0Y: MkthHolde of AhP PriRest Rvedthd. In the case of
i nventi on, nd are %ﬁerabl adm ni stered to a

INCORLPSNSFt AT T uf%‘irhrn @’s SAUBRG ROV olmet ¢f wowanigg passage of urine is

coné?dle%di‘é B@Héﬁc?&@effé’ct%@%e@e&ﬂﬁn%ﬁ& oPlEifleAb! y about 50

my, for relief uri nary incontinence and ot her
dy dihapotouohef. thﬂammrb@edmmsaﬂrectmsgct baweémabout O 01 and about

|strat C |ns from
25 BEERAT B, feeb B 0 ol a YK BRRE) op st referay
betwee# SERtandn¥iediit | Drmeg/Rptlef UROWill HROYhdveiteddt tof t‘h@t plarmaceutical
phar maceuti cal conposition. 20 Generally, transdermnal
formyatione of denrreseahinyentian ererd 196 necessanyseraiatbe entirg Goacht of the

agen‘g’?ﬁaghst efflctivBh P’Qﬁtin\éeth@gﬁmd%r VS rsﬁb’i’? 1%9?9%%%%3‘%%%% reached by

osage orm dt nent ower urin

amnnnﬂmnwmpﬁ@pUEMEyoﬁdmmnpﬁumﬂphmmmymh&mhﬂnmnksmﬁged in
t one. co oun

a dﬁ:m natl On %ltys%dn&entt alﬁféfﬁ“ut vently ghe %ﬁ)&;ﬁ)unds I are formulated
in c@;ﬁbﬂletsl &nﬁibleﬁé asiefeeatly GoRRirdimatl 00fo QU@ | Y SFafHe NESmBBUES of the

such without |jmtation, 25 oxybut yni n,
invegtign, é%amer@efe@@m admiaisiared oot patisnbati mtotal d@xéapdm of 10 to 300 mg,

pref{r\ﬁ?flg b§%e % ) ﬁatgazma rhé&dt Bt ﬁ‘pe\fgrgfé}g%bout%qﬁﬁ 8119 é Fe%leﬁ 8F ;1/ incontinence

lea oun
and cbthera:tyﬂﬁmt:tlonm th a seI ective or non selective COX

:Mnglqgll?t"%fi?% 1f§n$%§osn}08 Xdalag%ltglﬁl;gérggéqrgr%lugg econ’[alns from about

0.0142eB%8R" P6(RP byf»{'éiﬁltﬁ' o AE 8tivel Rﬁroqftﬁé‘ prefs@rﬁtIH\f/&ﬁ‘mn based upon
ket opr of en, indoprofen, pirpro car profen,

100% W;@pﬁﬁm@iph@méﬁtwl qummgﬁwhem c acid, 30 fl upr of en,
?ﬁgﬁélﬁrg?}aﬂ dee?]rgl ) éjs fc}q%ﬁg?)tgﬁg%fromg%@&yp%g 47 Cun& 100% by

welghtcofdhe antfve)agé}&ﬂwl’swmo%wl Wt BE tHedsadesfoh Ol ac,
mefenam ¢c acid, tolfenamc acid

G 1P i ant O JOSHREMERT, acbiEeTd5ECa CEMpRldamay be administered in
comHﬁ%ﬁioﬁfvﬁﬂﬁﬁﬂ least %ﬁé dompduta&t rﬂ‘ a‘adﬁﬁ)h clﬁgsfclf lfﬁ@r%p%ﬁk Qgents Such

flufenisal, sudoxicam etodolac, salicylic aci
addltmgalorcjasat@uld dexitheanef antimuscarinic drugs such as, without limitation,

oyl b IR TE Y b sp P BSTN 5E BC S e

2&&9{1151&&&917&5’@& ER20 8818863 lcompdlnd S%a%/\ﬁﬂ&eﬁtméﬁde treatment
Europ.. J. Pharmacol . 453, 319-324 (2002) mel oxi cam

with 5&6566%? BT noRselestive §OX arbiterat Ewamplee 04§30 inhibiprs include,
w1tho'u?ﬁ§ﬁtaf?6}% 1ot qlahrow bfeg%%ag%fexﬁ r}ﬂ ng f% L, fenc cgﬁa‘gif p,hfenbufen

an af phal -adrehergi’'c goni’s
ketoptofamjr ani@pg)fm,aphp@tﬁan staprefint afddx@pfodén, Suprofen, tiaprofenic acid,

str t|on i.n tion wi.th 5 an i sts
fuprfE Ry G Bl Raf Qo o G T Qe A GRS tbufenae,
acetyld O HE@RI Nicid, €pRELiIShN, BhEULRS) rhabﬁh!:tgg@s'k@torﬁgéj azapropazone,
tansul osi n. Addi ti onal
mefenamic acid, tolfenamic acid, diflunisal, acemetacin, fentiazac, clidanac, meclofenamic
acid, flufenamic acid, niflumic acid, flufenisal, sudoxicam, etodolac, salicylic acid,

benorylate, isoxicam, 2-fluoro-a-methyl[1,1°-biphenyl]-4-acetic acid 4-(nitrooxy)butyl ester
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al pha | -adrenergi c antagoni sts suitable for

adm nistration in conbination with nd ub5antagonists
WQr@IfEseT i bed in US 5990114, US 6306861, US 6BGHEBBA)8/006351

US 6387909 and US 6403594. -ZB Conbi nati on t her apy

with at | east one conpound | may further include

treatment with a serotonin and/or noradrenaline
(seer gnkakte al. nKtept dr Pheseaepl. e453013 1932k 621002))and¢lokicam, parecoxib,
nnnP&ﬂﬁ renal i ne reuptake inhibitors include, wthout

‘ation, dul oxetine, mlnacipran, anoxapine,

verﬂcmﬁlaxatm. thaepyweith af Bdbtnéne é‘dnh]ﬂiuhdm Mgy flelepfiffiedd Beatment
nmet hy| si butram ne. 15 In certai n enbodi nents,

Wlﬂharselpgiﬂomirﬁnaﬁw BHegopIshd P Efars v Phalupirancseic fagppists suitable for
admBHittARhein LOMbAAALAT WHE ShERB hifta i nal, | fR é’%a}nﬂalmﬂﬂs without

. 'antagonlsts IS a $e|ect|ve serog nin reuptake
limitatibhbpregosir, i dogazosamn tESRIsin, alfnzqsmr, tseodosentaoditaresulssin. a Additional

oni N and nor adt inhibitors . .
atphg oRisARes oA GBRRR S HUEBn o COTUTRATIogh i « Fompination vt
mGIRUSM AR Edssribed ia ISSB@QDIMGUSWGB(%%@”@ISI 6855591, US 6387909

reupt ake inhibitor (i.e., a NARI) 20 The
andbﬁaﬁﬁﬁé%ﬁtlca! conposi tion or unit dosage form may be
ad@oﬂibéﬁa‘?iroﬁdthéﬁ wn',’H 1e§stq)€i'1|e|c¥> %tciﬁd 1%ha JI gﬁt tep tlr?clluqe treatment
osage na n1n|stere in divi oses n
withaal dcmt(mln and\/oadmadlrenahad: ireuptake inbipitent iBxamples of serotonin and/or
dm ni strati,on not.her und.far .the reat nent
noralfelte i G iR dnciuds, B HETieApe. duloseidts, Tiigacipran,
amoR4PTH, Nedemefak MR, PT dddGleRla@inddl sib@riin! €deddoRi®  and  des-
S|nple dosage unit. 25 For conbination treatnent where
nllbﬁehéﬁwwéﬁnds are in separate dosage fornul ations,
0 b red C xrentl
b o CRERPUREG R F SR Bl R T EHRRAE Finthe g Riigor suitable

for adwaiptrationt 1h&oﬁﬂﬁmiaﬁdwdf mies hlﬁ’tﬂ@d’ﬁﬁt@ﬂs drBdleddi&e serotonin reuptake
adm ni st er n the norning and the antipuscarijnic

inhiRGR K RR bdn ST PEbR B2 piiRloBYea /Ry nogdrenabipe reuptake
1nh18{t%FsS§uta6Qdfo? 'a@ﬂﬂﬁlst?QImQH%ﬁlHﬁ?aY oR&wi ?ﬁj Pﬂ(ﬂh%ﬁé i@ i is.a selective
specific intervals too. The order of 30 admn stra I on

noradmenahr@ep@twmpblbltar (zar,laeNzbe)f factors including age,
condition of the

wet &c m {1 L agl e%rat n Lt hed :
bbg izt el Taantior P SBefpt aBobe Alisipitigted in a
singlé hﬁllf/oddse 6f thedebialndalyr @dslaE@ mdyhBe a@malistared ne@alde8 doses. In
functlon of the patient e treatment history of the
additjpg, j coradmigisiration or etggueRiial caxdeaiseatiom of pwothentcompound for the

treatx?@ﬁt%rf 'ﬁ‘l@é‘iﬁbr‘a@r Hlfamth %F,Qfa%%r "PJ th@#ﬂrﬁb&t Eh%tdo%mégﬁ%:tlpg principles

I ne-tune I ne- tunlng s routine

are fdmglﬂated)fntd heingplé dedageesit.gi ven herein.  SUBSTI TUTE
15897 PCT/ EP2Q08/ 006351 - 28

LE .26) WD 2009/
S?ﬁr hé& ”@POPLge@H}Fﬁ uNBECofNg HePRRNBAT | B 1R SFPRraty edosage

form@ARRE RS HRlRhpPRYndd AR beMiihig@rddtoh S railY, &mt:h kAn PRYdiRistered
desirable to use protected derivatives of

at staggered Henvalse Songxamnle, the eompeypdrafithoinvestiarhmay bﬁp@mmd%ered in
e o BB SERERSCHLCR: Bl RS TP SUAHERr i
versae x&dditienal @)mpnuladmdnaéﬂbs afihoiigered e sfactfupihtdrial X @anTlee order of
admlmgt?atﬂ)%svlvf?l depencrl1 upon a variety of factors including age, weight, sex and medical
condition of the patient; the severity and aetiology of the disorders to be treated, the route of
administration, the renal and hepatic function of the patient, the treatment history of the
patient, and the responsiveness of the patient. Determination of the order of administration

may be fine-tuned and such fine-tuning is routine in the light of the guidelines given herein.
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Wl ey and Sons, New York, 1999.). Hydroxy or am no

groups nmay be protected with any hydroxy or am no
WQer@wpet8Phg group. The ami no protecting groupsPEEEPIHE8/006351

renoved by conventional teel8i ques. For exanple, acyl

groups, such as al kanoyl, al koxycarbonyl and 10 ar oyl

groups, may be renoved by solvolysis, e.g., by

hydrol ysi s under acidic or basic conditions.

synfife¥t FRLIQYGAIRA0N} e drouRg e 0., benzyl oxycar bonyl )
lysis in the presence of a
catiahyis theSappheciged dly| thdsclisRinEt &b &eC ot lthat TinenHy BE [esitdble to use

of the target caonpounds is conpleted by rennving any
protgc(t%q ég:ﬂvg@vesg ph dg@”ﬁﬁ?@ﬁs n"b??d bi@ g}eegéqﬁarqtlﬁnt Ak the compounds I.

oY R AL A B O s oo
the aih ¢seee fior cixermplel GreeraiindMadsi Cravective Gioeps puidrgarsd Svasesis. John
..hecessary,. usj,n ay,d,techni ques such as .silica .
Wil S By POy EY iR OF iR RS ARY rePrpfegisd with any
hydi@ky ¥ z{rﬁiﬁb)’}ﬁb&kﬁﬂ%@"dl@n- TRO QNG PRHEARgOfrolif{e may be removed by

i nventi on where is Hare generallg prepar ed

convgatienaltedniayies.t Ker pxAMRI asyl sxohpnsyeh supkInayrakerrampbonyl and
aroyf %P%Efimaxkvé% %%&g%%lgg_%_zl_\}iggsg?égog% %9@{76? islhﬁgerg&ﬁiﬁgeor basic

cond®Ben¥. N ArBlmdthdXFcabon\N Gionps fe. £23 -b¥nayldR-chrbbRyl) RBayy ba dleaved by
Schene . 1, represents an al kyl oup, L represents a

hyCIPRERAYY BB BIICERE Ca BTk 45 POLACH TroB R
defrhegnthetis Wrehd egétadontulid & Lompleted by removing any protecting

groups which may be present in the penultimate intermediates using standard techniques,

which are well-known to those skilled in the art. The deprotected final products are then
purified, as necessary, using standard techniques such as silica gel chromatography, HPLC
on silica gel and the like, or by recrystallization.

The compounds of the invention where R; is H are generally prepared according to

the following schemes:
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5 3-Brono-|-trinmethylsilyl-Il-propyne (1) is added at a

tenperature of -10Cto 25C to a solution of the
W@er@wINt8ed phosphani on generated in situ fronPGHEP2008/006351

appropri ate dial kyl phospi t8-(e.g. diethyl phosphite)

treating with a base, preferably sodiumor Iithium

bis- trinmethylsilylamde, in an aprotic sol vent,

preferably THE or DVE afcBemedperature between -50C

and 0C. This procedure affords conpound 2 (see also

G bson, A W; 10 Hunph Y, Kennedy, D. J.
Wight. S. H B.: nthe,éus 1991 (5) 414) o@ 2
isréggg/c“ﬂﬁfrted 0 the cebVESpond|ggé%gﬁﬁrF§f
yli y reaction wth—a basesp ly sO
\$3, ium bis-trinmethylsilylam de (L , In an
/éErotlc splvent, preferably THE DNE at a
nper ature between -78C and OC. ThIS ylide i then

reacted with the piperidones 3 in the action
vessel at -60 - 0OC affording 15 conpounds¥4 (|G bson
A. W; Hunphrey, G R ; Kennedy, D. |J.; ight, S. H
B.; SUBSTI TUTE SHEET (RULE 2 %__ 15897

PCT/ EP2008/ 006351 -30 Synt hests (5), 414 or
Boehner, J.; Schobert, R ; J Chem Res, %ynop,| 1998,
(7), 372- 373). The acetyl enic conpounds 4 cduld be
alternati oht ai ned by reacting the piperidones 3
with th

(3-tringthyl ropynyl)- 5 triphe
bronk@e” .g. BuLi in THE (Hann, M s
&7 KenneWd! |, P. D.; Taylor, J. B+

Per ki n Trans 1 1982, 307 or Nicolfaou, K "C; Vebber//l
S. E.: J Am Chem Soc 1984, 106, 5734) and reactlng It

in S|n1lar way as above. Another suitable procedure
cons| ts |n usi ng (3-2-propynyl)triphenyl arsoni um

br onji (Shen Yanchang; Liao, Quinu; J. Organonet.
-Chenp ; 346 1988; 181-184) and generating 10 the

arsenic ylyde with BuLi or other suitable base and
reacti i peridones 3. The silyl protecting
group noved by treatnment with

tetrab oide in THE at a tenperature in

Ryre-¥ang rom anbi ent tenperature to reflux or by
hydrol ysis with bdse (K2CO8 or KOH in MeCH) or other
sui tabl e nmet hod chosen fromthose reported in

: _ |
S TERSLM 1 NG et 8 1U9E . SHSeho g3 AR 0

remaayleeﬁ@nab@@gareWdefyledlfmtép senespldermpdgd 654- 659) and

so- E%%a.ﬁgﬁgx%%ﬂgﬁﬁ h@ %%98unégﬁﬂéé%ée SBHHCOf]OOCt°25%3

to a bolatied fof :fl‘ileobrexfbmidopmm?llmiﬁod génerdtenit slﬂgfrbmem ﬂ}b}iéblprlate dialkyl
R2- 1N Ne ng the we kn onogasni ra proceaure
phospidg, (epcde $§‘%§H1i‘ét§? ireatipg Pl posndretsrablongadimeer lithium bis-

trimetiRyl B@a[ml%go%n a¥Ohprode ﬁ)@%t 491%fe§‘m fpirf oy m»)IE Ltth temperature

uses “cuprous |od|de and 20 pal adlun1conp ex chosen
betweenorh 00 €ha1) 0T CTRis ermﬂﬁﬁqmwpmpo(lmh3P054¢3d15©v\ﬁlhsbn A W,

. t ( fro
HumBiS o8 KRR B Fa St Sy s 199049 9
patbapbunad 2 BahE evesrted foate barésEendmg SthBilidERy b gaétion with
for this kind of reaction, int resence of a base
a base, preferably sodium or lithium bis- trlmethylsﬂylamlde (LiHMDS), in an aprotic
solvent, preferably THF or DME at a temperature between -78°C and 0°C. This ylide is
then reacted with the piperidones 3 in the same reaction vessel at -60 - 0°C affording

compounds 4 (Gibson, A. W.; Humphrey, G. R.; Kennedy, D. J.; Wright, S. H. B;
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such as TEA, DEA, DI PEA, TMA, butyl am ne, piperidine.

Sol vents are chosen anong THF, DME, DMF, DMA, Et OAc,
wWORrRBP1388T uene and ot hers suitable for the purPGEEP29P8/006351

the 25 reaction; or the sane3ase in excess can be

used as the reacti on solvent. If one carries out the

reaction in DM or DVE, the isolation of conpounds 5
Synthesis HE9 ) déd obPoghiarid - tSsbobareReablhgmdtasoynap, 1998, (7), 372-
373? uori de or tetrabutyl anmoniumchloride directly to

he reaction nedium containing 4, before the coupling

( Sarmense&stylehic Scom;Rﬁﬂid@ 4/idoluRt be Ealte’Fﬁﬁtf»&t}e dbined? BQSreactmg the
substitu are | ntroduc

. 6, 2697-2703

plpeaépﬂ@* arlyl WHh het rogf ide  pehtpig "3 orppré# Lipg YISﬁyl?- propynyl)-

trip}%‘ﬁ?r pR8SHHRHiuPE 486 midedifie e é'br}ﬁfn dg. TAR! @dnfeM. M%’ Kafines, P. G.;
heteroaryl triflates, al Kyl hal ogenides or

Kenpéweltiliéy; Taylolle BhldFlierreSoc, Retkén ’mell, 1@&2 6ﬂVd>e§~Ilcolaou K.C;

wethit %o+ BB ik R o kT D n BT I S ey above

Anoptiee nﬂﬂltﬁble I proy e Ydnyikts inhedieg qafybl‘@);)yﬂybﬂ)tﬂghenylarsomum bromide
trlfluoronethanesulphonlc anhydride_ 1n a chlorinated

(Sheyg Yaaehangy Liggi QyimpghSganomet. | Ghemte34G: 1988:ukdlel &y apd generating

the @% %gg%oﬁg%gg’%%%m 6@%&%@5'@%{%%@2@8&’&&%@

of Thebadel ( progectiizA)grougot <b1f p4 ocestes camobed by treatment with

| er at.ed th t he Ccrowaves. form ng. the
terePGSTTBRIEM SUNEF oflad ToTind EHIREELE, Baie TP dr ambient
tempHrAURSto- reffulr oRBy Llly@&ﬁyiié)"lfﬂfﬂ BARS(K,TBYbraKesH aRMeOH) or other
potassiumtrifluoborates. Piperidones 3 are

smtab@mmﬁh@d ahesendiam these ecperted inGrrenerd¥uts YGaeag aPerieqtiveriiroups in
OrgaEfu(P ﬁ{qegg gfc} E\%t otﬁ tflé?erk@t R1. ggﬂ.\lt’sp ’{"ﬁ ﬁﬂo&r\xprﬁlie%ﬁé e1@99 Wiley

OW ng’ easy procedurés of acyl
Inte:(sélhn@:) paﬁgeb@ﬁ"mgmatarﬂnwelﬂ eﬁuwhlb;yetmm glilledrin tbé kit Thé QoRobtained

acetyTFs SOTRPIRGSS 1 B aIsforied M POt oA ham with Ro-L
follolvxhﬁg [Iét \%l‘lE kan@H %ﬁo%zsh& &Qc%f € (Sjﬁ‘gr}]cp %f@;'ntsﬂes@ R, Ne@lé}‘ and S.
Chrlgle @qnzbelﬂl\ZOE@ Vvl B8, Pagd 40R| angFoNowing),/ thiat, ussps cHNogs m>d1de and a
palladium complex chosen from (Ph;P),PdCl,, (Ph3P),Pd(OAc),, (Ph;P)sPd (which can also
be generated in situ e.g. from triphenylphosphine and Pd(OAc),) and all the other palladium
complexes cited in the literature and used for this kind of reaction, in the presence of a base
such as TEA, DEA, DIPEA, TMA, butylamine, piperidine. Solvents are chosen among
THF, DME, DMF, DMA, EtOAc, DMSO, toluene and others suitable for the purpose of the
reaction; or the same base in excess can be used as the reaction solvent. If one carries out
the reaction in DMF or DME, the isolation of compounds 5 can be avoided by adding the
tetrabutylammonium fluoride or tetrabutylammonium chloride directly to the reaction
mediufn containing 4, before the coupling (Sorensen, U.S., Pombo-Villar, E. Tetrahedron
2005, 61, 2697-2703). The R, substituents are introduced using aryl or heteroaryl halides
(preferred in decreasing order iodide, bromide, chloride), aryl or heteroaryl triflates, alkyl
halogenides or acyl chlorides, aroyl chlorides, heteroaroyl chlorides. Triflates are
synthesized using very well known method to people who have skills in the art, e.g." from
phenols or hydroxyaryls (heteroaryls) using trifluoromethanesulphonic anhydride in a

chlorinated solvent or using N-phenyltriflimide in toluene or a chlorinated solvent in the
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R3-Y n 4 On 12 Schene 2 represents a feasible and

possible alternative to Schene | for the 10 obtention
W@R00eOM8duUnd | with R = H I n Schenme 2, Ak r ePCHERWDIS006351

an al kyl group, PG representd-a protecting group and

the remaining variables are as defined for the genera

forrmula |I. SUBSTI TUTE SHEET (RULE 26) WO 2009/ 015897 )
prespesy EPp@od) Dbewse -8 TEA)ThBethsgrageassasi candxut accaigkased ydt the aid of

: , i j . i al ' . Qr

i e R thel B plcBip @ eroups
for RAL appianflaes abyylathosehpgassivectrifineborgtesup such as

t - but oxycar honyl (Boc), .f] uore nmet hoxycar bonyl

(FRRSEREn % | e phGTI ety ORI Bon g (55 S ¢ repared from
5 pipekidbies, ¥ith &l REP BYupOfrecObnrotecttd@asPERAI € €JIRVing easy procedures of

pi peridones 6 are 5 reacted by the sane nethods

acylaéay r (tiierathemaytativouneducgve amingtiong adlorpoum dyyiationedt| the basic
. desi gne rivagi [Ma)VAR ' ot hogonal . - .
niniE 8V AR H R LU R 5t 40 F0L A8 i the teeraure.
converted, as described athere2for Schene 1, to
conmpounds 8 and 9 and deprotected to 10, foll ow ng
standard deprotection procedures chosen fromthose
reported in Geene-W ne's Protective G oups
in Oganic Synthesis, [3rd Edition, Peter G M 10
Wit s, eoda W Ge i j

65 9) P 0 are sPAf hoRdnuseful for (Syniyiési by
N\ SsHpl e Péacpi on procedures cBnpounds i

/,pr evi ousl ypdaet grmned and fixed R&-Su
Al ternatively, conpounds 8 can be furthe
N- deprotected by known procedures to afford congounds
11, which , on turn, are sequentially N-derivati zed

subjected to the 15 acetylenic CH derivatjzation

Noped above for ' eme 1. Altern N

sel e¢ctive rotectionf of tJhe groups of |7 | eqds N

npounds Re2, which cag be reactgd as_de¥ef ]

e tp prvi de ceepou 4, furgher der%at | l e

followi pg scheme 1 to afford conpounds |I. The % 8

conmpoungs | of the invention where RL is as des¢ribed
20 (H al so included) g¢an be

in the general fornula I

che
= %
n 11
=
e x
N " HN e
Ry—Y A . \ - 12 /‘

Scheme 2 represents a feasible and possible alternative to Scheme 1 for the
10  obtention of compound I with R; = H. In Scheme 2, Ak represents an alkyl group, PG
represents a protecting group and the remaining variables are as defined for the general

formula I.
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RR R NN. NHal Qn 13 Qn 14 n 15 Hal Hal Hal R

nl7n 16 R R-yR R R 3Ynl NRR HNR2 Qn
WQBPP1IFRITL9 I n Scherme 3, Q represents a prot ecPCTEP2008/006351

group or a group R3-Y-, Hal-I2epresents a hal ogen atom

and the remaining variables are as defined for the

general formula |I. 5 Conpounds 14 can be obtained from

13 Thds pthatispath maspe pphat Noprosisdinipesideney (lemmegscially available

.. t . _ r 1 . .

o it b7 S ETTRASu B} SRRy B FAPGI09 Sosenprocoive
groupesunhdad obuesyeabomil r(@ot), ofhsoratydmethok ydartetyl 1(Finbe), benzyl (Bn),

foll ow,n fer s:'The Wtti eact.ion and rel at ed
v B T e e SRR kB  are
reacttd B4 thb sabhd Inhlidds EecribddfRT GHiPovRis Bt ﬁboﬁ'ﬁlﬁasoon‘gﬁﬁﬁaéj 7, well

(1996); pp 19-58; 10 Phosphorus Ylides,
desigrado deravatings provifed, wish wrthoggmb)protactioy  J¥hnemmpounds 7 can be

i ] i _Ph horus,, Wley, NY. (1993):
sequipfi§° iRl ThT B 300 s Fencle T o GplipobdE"Pan 9 and
deprpreatetiitor 0i folovidg ctaddard sdepptectivh ippbedyiep RBSsRA Aok Mhose reported
. .salt, butyl lithiumor LDA (lithium diisopraopylam de2
in Gegeng 1w @rqefl? ST HELRFEPIpPPHINSPIepRigmyahesisatid Fditiane deter G. M.
W [ : T _ (0]

o TIBRATS Y e PR AVIEU AL R e 000 0L smpens vt
for synthpsizing yrsopele nea@mmi proerslutas qompeinids k withdeprieviedsly determined
and Ere%dﬁcéu Tthg tphosphi nate, phosphi ne oxide or

pﬁosp%or?gtt]é’ Based reagents could be used with simlar
bag@srmativaly t Som$IUR8d 8TddhEbeShlhdr NRdpkotédidd ¥ known procedures to
2009/ 015897 PCT/ EP2008/ 006351 -34 sodi um or potassi um
atforgqompenads bl whigk x oaduing agg wantialy dorcrévatiged andysyttiected to the
j j-de: | j I ounds 14 are
acet}?ﬂg% @élﬁa&;%f fhg%r?l\r/l(rehrs tdgng?%H %%&n%o%ﬁgssésfg,g%%ml Iy w thout
i sAltematvely,ofeldchiee idapretartion af ¢headNFR(G ierpswet T eads idcompounds
arrying out first a, dihal ogenati.on of the olefinic 5,
12, Wi Rreepeaie a5 REssTIged 3Bener o reayjdn pempengs dyfurif derivatizable

follo®HVRAEME 190 aff6idtoipoanddl.or i nated sol vent) then by
dehydr ohal ogenati on "'of conpounds 15 by using a base
(KD mppy@iyds I of the invention where R is as described in the general formula I

(H also included) can be generally prepared according to the following scheme 3:
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DVAP or alike). If one carries out on 13 the sane

ol efination reactions as above using CHBr3 or CBr4 or
W@ERHPB 89T CFBr3 and tri phenyl phosphi ne (or ot PEF/EP2008/006351

triaryl phosphi ne bounded or-i%t to a 10 polyneric

resin) in the presence or not of a catalyst |ike ZnBr2

or diethylzinc, conpounds 17 are easily obtained. Use

of CBr4 leads to the obterti"8fedf the 1, 1-di bronovi nyl

derivative 17, which can be. reacted on turn with antal
tallic species e. met hyl magnesi um br gii de

t he car bani on,
on ¥15 t M n neacted vith adnel ectsrophile (& g. 1) 1s
to afforjd 16 (Rl = Al kyl, Phenyl). The use of an

hal onet hyl phosphor ous reagent (e.qg.

chl oronet hyl tri phenyl phosphoni um chl ori de or

di phenylichl or onet hyl phenyl phosphonat e) | eads, using

t he sa netgpdologies descri bed above for the Honer p,
reactiof, dirgctly to compounds 16 starting from

executi ng e comversion of 13 tao 17 concerns
r 12 or CH2A 2 or CHI 3 in the pr

hd ence ob"a Mn

Ti tani um conpl'ex or with CrCl2. Conpouhds 16 (r ' 16

Conpounds 17 where (Hal, Hal is fluoring plus iodide

or fluorine pl 's brom de) are then reacthed in a

{on (see above) to give 5 Compounds

Compounds 18, where Q I\s equal "'to

gmust be submitteted to a

otgction st ép Iggding t o Conpounds éQ,Ras
e

18 (1)

N
f gy ther .
descri bed above in Schene 2.;' Conpounds 19 c
ounds<_—with th

properly converted i nt(o)., 2 a
proceduies descri bed aboge. SMBSTI TUTE SHEET (RULE X
26) WO 7 P 2008/ 006 -35 _S¢ 4 R, Ra
LPRmm 10 NN IR n.21 Qn B4 18 sc 418(1)

represents an appropriafe Iéaving group (hal ogen,
or ot PR represen

PhOL PRSI BoATPi R FBPREEY Eo5p G LR R s presens 2
halog@n dordliapl BROMPNAED DaTAblesQke 47 ddfined YdrRhO §@Hvrdl brmitla 1.

t rngrrr]lle)lelld%rlséii Qa¥1| ge’ olgairng rfr%?nelng ?1sigg g{agéz?rgtc:lg ination conditions such
as Wittig, Horner-Hemmons, Petersen or arsenic based methodologies. Some general
reviews of these methodologies and directions are contained in the following
references:’The Wittig reaction and related methods’, N. J. Lawrence in Preparation of
Alkenes, J. M. J. Williams, Ed., OxfordUniversity Press, Oxford (1996); pp 19-58;
Phosphorus Ylides, O. I. Kolodiazhnyi, Wiley, N.Y. (1999); A. W. Johnson, Ylides and
Imines of Phosphorus, Wiley, N.Y. (1993); Ager, D. J. Org. React. 1990, 38, 1-223.

When the reaction is conducted using a triphenylphosphonium salt, butyl lithium or
LDA (lithium diisopropylamide) or LHMDS (litium hexamethyldisilylamide) can be used
to generate the phosphorus ylide in THF or other aprotic solvent (e.g. DME) and the ylide is
reacted with the proper piperidone to provide the desired product. The phosphinate,

phosphine oxide or phosphonate based reagents could be used with similar bases or with

SUBSTITUTE SHEET (RULE 26)
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group or a group R3-Y-, R represents an al kyl or
phenyl group and the remai ning variables are as
W@ ed9T or the general formula |I. Schene 4 JdBCSHEPIE8/006351
an alternative procedure for3%reparing conpounds 14
with R _ alkyl or phenyl. In this nethod, conpounds
20 (which are commercially available or easi
sodjwmeplap@epsiyn greghatidedorithrsadpuingadcakeli¢ sadmertmor thh ﬁ@élelm hydride in
mn&hh%ﬁ i N the art), are reacted follow ng the Arbuzov
procedure or other suitable nethod to generate
phdSphpnindsnl 4 akd thew easilylvos pdredad esmpouraldi6, phuatiphdthousisolation
urn can be_coupl.e

t t
of thy Ky rEn i REI NP iyt éeménaagautaﬁrwfnd#@%flﬁéqn OF the olefinic

bonar(%emfse NBsafand eosmReunds sditibidsolvent O%.\/Ac@ﬁ or a chlorinated
SUBSTI TUTE SHEET (RULE 26) WO 2009/ 015897

sol\mﬂ/téwbnslﬁbmgmlogm@eorsevﬁemn@unds @5 by nsinga bage (K.@GO;, DBU,
I NNN Qn23 Q@ n24 Qn 25 R R2
DM%PRH%JI‘% NN N 26(1) a/ n 18(1) RZ Scheme 5, in which
PGIf el @36¢H Gut @n[18ahe sdrhd@leffialon, re4tioBPILTRNE @isiag CHBr3 or CBry
otectln grou, R3-Y- and the remainin

or QltfTragy 6B andiisiphumiphaibhias (qrrféhgéﬂérrymh%m% beunded og not to a
polﬁﬁ@i@eﬁﬁ?ir{1ﬁ{e pﬂ@&nb@ﬁf ﬁop&p@Egtle%t %I nr}@rgto?'dﬂeth zmc compounds

conpounds . Easily prepar S am
17 §re. eaBdy qucwnecta I@aaoﬁ r@ﬂu lpadsfl toT debd ebtentjon Of ¢the Chb-lﬂhbromovmyl

.2001, .66, .2535-2537) eact accordin t he .
ceriGINE L RowHiHb: HBABS LRGP N qah r B aerongyalfc Secies e
metlhylinlagmmﬁ BAGEAE S0 gi@e ahd @iriiaked PO ER1 2A1KVT) PhB®yIF SR acted with a

wher e =H conpounds_24 are commercially available or

strong @rga@rc;ba@a(szlg Puby ot MasiMiag or pbike)de ghraratedhe garbanion, which is on
AP FRCHIRTRL 613 1y 00 19R0 200 SHBgg5, o

p- VhPh S62) of garﬂrMbmeSlya)hgsmﬂrcmsarréagﬁgt n@tger Ichlorérﬁd&thyltrlphenyl
phostpﬁce)m{n%l clzﬁorlde or 1p en}§lch r(;rotrr?et}(m:y p e%l;r[})% sp]h ngteg leads using the same
methodologies described above for the Homer reaction, directly to compounds 16 starting
from Compounds 13.

An alternative methodology useful for executing the conversion of 13 to 17 concerns
the use of CH,Br; or CH,I, or CH,Cl, or CHI; in the presence of TiCl, and Magnesium or in
the presence of a Titanium complex or with CrCl,,

Compounds 16 (or Compounds 17 where (Hal, Hal is fluorine plus iodide or
fluorine plus bromide) are then reacted in a Sonogashira fashion (see above) to give
Compounds 18 (I) with R; = F.

Compounds 18, where Q is equal to PG (Protecting Group), must be submitteted to
a further deprotection step leading to Compounds 19, as described above in Scheme 2.

Compounds 19 can be properly converted into Compounds I with the standard procedures

described above.

SUBSTITUTE SHEET (RULE 26)
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Sonogashira coupling descri bed above. Alternatively
conpounds 23 (Corley, EE G et al., J Og Chem 69,

W@ 1®p/01890D4, 5120- 5123) can be reacted in a PCI/EP2008/006351
Pal | adi um cat al yzed coupling3wth acyl chlorides to
afford 15 conpounds 24. Conpounds 24 can be al so
condensated wth acetyl enic conpounds R2C=CH usi ng
Lewi s' acid met hodol ogi esSehemedd| type reactions by
the use of bases to afford conmpounds 26 (l), which
can be on turn dehydrated to give Conpounds 18 (I).

SUBSTI TUTE SHEET (RULE 26) WO 2009/ 015897 R4
PCT/ EP20Q8/ 006351 - 37 Compounds 18 and 26, where Qis

compounds ca
| with the éx/én rocedures desgeti
above. ‘S¢Aem@06 R Ra"RL Ra\ INN RIR2 Qn® n 30
27 R RaA R Ra CHON 28 Qn 29 QN On 5 Schene 6,

in which L represents an appropriate | eaving group

( hdh Sgbeme Aek yerresents anoapprenratoleaving group (@alogpr, esesplate, tosylate

ohectin rou r.a group, R3-Y-..and th emai.ni
or %ggr)r?’agﬁerse%e%%&zsasa %}el?slp rl?gffq#socr&faﬁ%g éeegﬁ%ureage'g'oﬁﬁ{!ﬂo 5“?}}05&%”1 or
dipt@esgyphbgshokflersyiplidagtphosptad i wa ispheagfatdingl ) ¢ dprdsbits a protecting
preparatign of Conmpounds 3Q, in which a single bond )
groynyifsSraup RarYruRa reRrgsenisenaliey! of pherstl BEQUPRNA|the Ergining variables

are £QMGRLD FI9nd bdral FXARAANAS 27 are commercial |y

aval | abl e or easily prepared by standard procedures
we|Schéme drieswibieh os altsinati veepkocedurd for prepariip eympamdsd 4 with R =

alky} B ETL P S0 R O PO 0SS 8 CoRRgeiapevayighle or easily
prepafedabs tsiQerd pERed@ed wdllidbwh i tohihdsd skified dht @enat) \4ee reacted

procedure consists in converting 15 al dehydes 28, =
follayping theghbugenmocedurs py othgasuitableanethod isgangraty plinspleniwy salts or

c ] K o) Kij .
pho PRI S BROCEAD Rt Bkl IO, LRI BHLALAS v o
alkyChldahydewr.benzaldehyde by a Wittig-Horner procedure to afford compounds 14 (R,
= alkyl or phenyl).
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J., 2002, 68, 408-432). This transformati on can be
done by using e.g. the Corey-Fuchs procedure or other
WQRMWPIESIDr ocedures, cited in the literature. PCT/EP2008/006351
conveni ent procedure expeci alé-y when R2 is al kyl,
consists in reacting the 20 aldehyde 28 with
l'ithiated dichloronethane (eg. by LDA), that leads to
the dichl oronethyl al corsfem&pich is then tosyl ated
in situ and elimnated by BuLi generating the al kynyl
l'ithiumegpecies, quenched by an el ectrophile (Organic
Vol . 81, p.157 (2005)). SUBSTI TUTE SHEET
9999/015897 PCT/ EP2008/ 006351 - 38
or 29, where Qip equal to PG (Protecting
bg submtted toja further deprotection
Q” sttpnl eadi ng to N-deprotected] conpounds, as descri bed
above in Schene 2. The so-obtai ned conpounds can be
properly N-derivatized to Conpounds | with the R\o
standard procedures described ab@ve. 5 The synt heses
ent jlon included in t

ention are Iy unment ed insideQ
experimenfal part of this i'mfentiksn. The freé based of 25
formula I, their diastereoners or enantiomers can| be
converted to the correspondilng pharmaceutically
acceptabl e salts under sta dé%ﬁggpnditions wel | own
10 in the art. For exaRple| the fRee base is dissol Red

ol vent, such as net han
one equival ent of

in a suitable or
treated with,
oxal i ¢ aci d,
acid or nethan D
under vacuufito\phovi de t he g respondln@
pharmaceutically acceptable s& The residue can

then be purified Ey recrystalllzatlon froma suitable
or g%h?@e ol eiticly PG repagieatssd PIRATRING 187 O x RUERTESEE A pmte"tmg
gro é%ﬂﬁ?{' Il ﬁhr{gé re?ltlfbﬁﬁ Vy‘@olé\& &2 'agﬁéﬁrf&i fEPRYEAAS! formula I,
can be synt %S|ze by sinpl e oxi dati on
shows amﬁhhrrs@ﬁth\nm bpmuwtytt@obtlamwngiouhd%w (I Edsdy @repared Weinreb’s

am1§xs|a%4[f z)(eg[_f,%c% ; {r}l\éﬁ%]llt %ﬁﬂd ]Zégg ér%l k%‘l'n”%&f(%%p&%% 2537) can

be rlea&t@d fh'e&dram% tbyfhedWell 1érlwdr ﬁﬁtmﬁﬁ hwlchGﬁgﬁardssl YeaPErP-o2 lithium
-yn ene&pplperldlne 25 Di et

reag@stsﬂmaf@m whes Rhr dp-the gaspl ‘)’?ﬂ%éﬂﬁb‘n‘ﬁt@%’@éﬁﬁé \5R cpmnercially
avalia 3r%§ gg Léa%%%nt%%g%%xérﬂe;gﬂﬁy a@%l%leggrtgrt%é S{1§ater1als The

facﬂ&ndﬁfveﬂsﬁow td mgohtnﬂa’t%or rennl Bulpgmattﬂ;t apsipher €Fd$@i, hy-MePhSO;)
phosphite (7.4 8 o he obt ai ned sol uti L ON18 (D b
v b b1 HoPE ARG it Aok pa S BEERSF 8 ticpmpounds 18 D) by

SonbidsRiriBS %Qm@@bJerlnethylsHyl-l-propyne(10n1
On@% ' Qﬁm@ S rropSe%I into and 30 the reactio

i x’tltmmtwab' mpquedis 23 (Calg, Eob- ¢t ah, ] Orgy &he@uéﬁdﬁéh 2004, 5120-

512W can \g%t rencted qn & tl;aﬁg&lum-catah{zed coupling with acyl chlorides to afford

18 (1)

compounds 24.
Compounds 24 can be also condensated with acetylenic compounds R;C=CH using
Lewis’ acid methodologies or Aldol type reactions by the use of bases to afford compounds

26 (I), which can be on turn dehydrated to give Compounds 18 (I).
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with Et OAc. The conbi ned organic | ayers were washed

wWth brine, dried on Na2SO4 and evaporated to dryness
WO p000Aatise’ to afford 14.86 g of the title produRCT/EPROBBARG3ST

(CDCI3,"i5): conformto Ferdilhga, Ben L. et al., Og.

Bi onol . Chenl Vol unme 3 (14), 2005, 2524-2533 Ms:

[ MENH4] + = 266: 15 SUBSTI TUTE SHEET (RULE 26) WO

20@%@9? M@ﬁéw@x%@s& equagto PG (Protecting Group), must be
subr?nt{eﬁ g; 4 ﬁHTh%a gc\f e gré ?tle}g‘l?’ a‘ilfng{fﬁ%ﬁ%ﬁ é?é;l‘toji Cfm}pounds as described
abo@eollnlt Sﬂfenﬁf 2COT‘I’@Olmd)biaane(dOc&8p@md2 dzh B8Opropely N-derivatized to

anh us. THE irr 60C under N2
COW‘\B/SHOW\‘&Q@W%MP%’C% eé?f%?fj apPYRDS (1M in THF,

2.74 M, 2.74 5 mol) andtrgthmﬁggjre was stirred at

-60C for 15 mn.. To the resulting solution was added

dr opwi se sgl.ution of

1- (3- mtrﬁ1 "Byri dyl ) - 4- oxo- pi peri dine (0,55 gR,1 R4

nmol drous THF(12 m). The reac
stiryed atL-60 for 15 nmin., then it[was
to warm up to ambi ent terrperature'over

ds, it was quenched with ef
CWth NOAc. 2fhe conbi ned organic |ayérs wer
with brine, 10 dried on Na2SO4 and evaporated to
dryness in vacuo to afford 0.79 g of the tlitle
product. The crude was pure enough to be jused in the
fol |l ow ng st%% wi t hout any further purificaRiorRa Ms:
6

[ MEH] + = -(3-nitro-2

pyri rop-2-ynyl|dene)-p|per|d

C) ol utigHD of—Cenpounrd-tb (0. 57 g,

tefra-n-putyl ammoni um fl uori de hydratp

ndl 38281 of THE was stirred gt~

Qenp ture for 2 h. The reaction m xture was poured

into water and extracted with Et OAc. The conbi ned

or ganlc | ayers were washed with brine, dried on
demehdnevhigh Lareptesens anypproprints loaving grayp (Bitlogent mesylate,

tosyl%%t &%ﬁ?r)é\@t ?efoare\ggr?‘t]s Eatj{%lloiec 1gg (ﬂf?l gr)s Q (r:cbur ggﬁ EYﬁg%{l e remalmng

variabled dlgé: lhs dé)ﬁliﬂ‘l @% thdvgn‘ehne[‘d‘il?fbﬂrﬂul§ [ 2de4crits Jthté Byrﬁhéti’d)paZhways useful
yri 4-j.3- met

for t%yp{ea@qa}% b &@wﬁ Rria) whigh 2 sipale bendrsiny Zd fegmula ()] to the

1llust%éﬂr3g?rxg%gﬂr rcr:g?{a?/mg% rrllﬂ &ﬁ% 11L 217 are Forgmeacgalh}{rg\lz%ﬂable or easily

prepared by kiasdard ippdrsdytep M@ﬁp}dnpwe)t@ ghdsaskxll«rc( m)th¢ 0. ﬁ?@ﬁy GarDle reacted

i n, anhydr.ous
with Jitknic PortoR Rl T ot ol IR dngr e BMHRLRY B Mircepyienis CH by
the uge offd §tf<ﬁ@ﬂﬂs@(d’@3ﬁhﬁ Nighitumy. Knhltbﬁaﬁ%r@@edﬁ?&&ﬁisxstsﬂﬁ%onvemng
reaction m xture was_ cool ed, poured into water and

aldetygles 28 (RiChTerC QR al st ey PERnarad by gendard precedures
very W@ﬁ IT&QWWJ) bhdRE isRifled ugPereagt 9{110 %S%\%&e&ﬁlﬁ%%%ﬁ Eflem. Eur.

dryness in vacuo to afford a resi
J, 200%; i65, 408-302pyTHis ashsfotmationt cayr bepdyng By @Amg- e PetiieoCetemFuchs

ther 3.5 : 6. affordi.ng.the title product (0.20
Pf°°e§y¥e Snotigtie Sista@ils Rt B8 nepndef 0561 (L% 50
2. BCcopvEfieftTprodklure expecidtyp Sviem RﬂH)s alkyl, consists in reacting the

aldehyde 28 with lithiated dichloromethane (eg. by LDA), that leads to the dichloromethyl
alcohol, which is then tosylated in situ and -eliminated by BuLi generating the alkynyl
lithium species, quenched by an electrophile (Organic Syntheses, Vol. 81, p.157 (2005)).
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5.66 (s, 1 H, 6.75-6.80 (m 1 H, 7.09 (d, 1 H J =

7.46 Hz), 7.24-7.29 (m 1 H, 7.55 (t, I H J = 7.46
WO2009/08824-8. 19 (m 1H), 8.35-8.38 (m 1H) SUBSIT/EREDBS/006351

SHEET (RULE 26) WO 2009/ 0158% PCT/ EP2008/ 006351 - 40-

M5 [ MtH] +_ 335. 12 Exanple 2 1-(t-butoxycarbonyl)-4-

[3 -(6-nethyl-2-pyridyl)-prop-2-ynylidene] -piperidine

5 Compounds 30 or 29, where Q is equal to PG (Protecting Group), must be submitted

to a]ﬁ1 Iqer ‘geé’rr?%&?oélb%d #%18 3 { rdle]ﬁ?i (ém;@@lﬁ.ﬁ%@ﬁ dyeé\é'gbeg above in

smabe ai nwsé-abthmw ragmpb@ad@rc@ﬁ @e %E@eﬂ?&@ﬁbx’@%z&@fo Compounds I with

ound | b but wusin
the qa%r%ﬂqoémﬁ?%ﬁmf)dﬁg’%&o pi peri di ne instead of
| - (T%e@é'\ot'hgés%\f%ﬂféy L%fn?mﬂf&@ of Giegﬁ{/én(tjl'oﬂ ?cl etdQB tl}ié;ﬁxamoples, which
0 e conbrne

usual up proce evapor ation
are it Qacrentky daictlbedlm thi s gandead dasomnpudm ofittiecdynthasis efichegddmpounds of

e B ol 35k e 1 o Bt
9|‘|)Th2 Eseg 1);36488(%(%%13_123% the#- daktetedtdert B egé'rgtloxr;érfl&n B hverted to
S
the &%pmwpmwucyﬂmaqqgmghzs;’imymieie,sﬁﬁenﬁaqda geaditiving avell known

in tl{emﬁﬂgxéﬂélegpgcé CF{,I {r)%secgsrggssg %\Aﬁ s%%oﬁe gadn? golvmt such as

methasibh gre@edpwithdfo? @xamplecatt afuiGiemafndalkie. orﬂcﬁ)tafhb dchE one or two
ure, _evaporation of the conbi ned

. | -
T eSS e L S0 s O e
vaculifh REprodfieUiiRtkorfes '\gd?ﬁu%ggﬁar&ta%tl%l%h Qé’éep{agg et e The rc:2s1due can

urification. 2.20-2
then?lm p\zq;-f)'\ed Qy4xgcxz'stgﬂlz@mn Bigm a3S\0t2bl(esQrg4m|§: soB/e400r Jrgehic solvent
o [ MEH] += 222. 23 vyl ro
mxxtére suc{ﬁbaa gt anﬁﬁ/éig}ly'é%*gr [ MrH yl) prop
1- (rhe Do 0dys af benydyndé off?mﬁﬁﬂaﬂtdwl be2ftHedizdd By tsithp® oxidation
was obtained follow ng the procedure

un
proc?ﬁé’é%%Wﬂglﬂn?Wtqqhése(%#Mdﬁth Exanpl e 1, but starting

from Conmpound 2b i ntead of Conpound 1c. After the
usual work- up procedure, evaporation of the conbined

Exanfleyef the imwotign.af f or ded a crude which was purified by

ash chromat o t OAc - Petrol eum Et her 3.5 :
The %’Il lgyving ?x@frgﬁ?fg‘ﬁ’(lﬁgat%/ h%l"éve%@l product. ' H NMR
(CDC13(5): 1.50 (s, 9H), 2.29-2.35 (m 2H), 2.58 (s,
3H), 2.59-2.65 (m 2H), 3.45- 3.55 (m 4H), 5.60 (s, 1
Example17 09 (d, 1 H, J = 7.51 Hz), 7.26(d, 1 H 7.51 Hz),

1-(3 -31115_652 {)E’I’ld\;l'l) A1i3 =]( 6-:met}ml-Z-pvridyD-prop-Z-ynﬂidene] -piperidine

Diethyl (3-trimethylsilylprop-2-ynyl)phosphonate (Compound la)
Into a solution of LiHMDS (1M in THF, 63.8 ml, 63.8 mmol) in anhydrous THF (162 ml)

was added dropwise under stirring at -10°C in nitrogen atmosphere diethyl phosphite (7.4
ml, 63.8 mmol). The obtained solution was stirred at the same temperature for 20 min..
Afterwards, 3-bromo-1-trimethylsilyl-1-propyne (10 ml, 63.8 mmol) was dropped into and
the reaction mixture was stirred at -10°C for 2 h., then quenched with water and extracted
with EtOAc. The combined organic layers were washed with brine, dried on Na,SO4 and
evaporated to dryness in vacuo to afford 14.86 g of the title product.'H-NMR (CDCl3, 6):
conform to Feringa, Ben L. et al., Org. Biomol. Chem., Volume 3 (14), 2005, 2524-2533
MS: [M+NH4]" = 26615
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7.51 Hz) SUBSTI TUTE SHEET (RULE 26) WO 2009/ 015897

-41- PCT/ EP2008/ 006351 Ms: [ MtH] += 313. 27 Exanple 3
Wa20030{B9Net hyl - 2- pyri dyl ) - prop-2-yn PCT/EP2008/006351

l'iidene]-piperidine 5 To a s¥#-ution of the conpound of

Exanmple 2 (17 g, 54.4 mol) in CHC13 (840 m) was

added trifluoroacetic acid (60 m, 779 mmol) and the

reaction mxture was then stirred at 70C for 15 mn.

7 lc} he rea’g z]_gze (Xvampound 1b)

Intot £sqieti@t M@omp@lrﬁlf 1a/@s68ag] ek lﬁqﬁidl)QWQﬂhfﬂd/roaﬂ THNB(QH rﬁlf)! Rbirred at —
Lo nake al kaline the pH Separation of the or%
60°¢ Hpder Nacptrezmy 3@@.%‘9})@# 3 P@ugﬁh%%}m‘%ﬂ% i 1116 3.74 ml, 2.74

rn oy-er.
mmg?zaogr gtle%%%gir%‘ Ig’}'a‘é"esttlgrg?m at u%gi@ ‘%olrdgy 'rrglﬂ ){El-tﬁ%%%%%g solution was

add¢doDop8sEe: a rl@erRof35(3- mtro%yn@yl)}@ ofke;piddin2(B3 2, 589 mmol) in

anhmljszjf?{l; ( 12_7431}52 zrl?e?re%g%caﬁr}ﬁ%ﬁpregwéisti&éij a%;%g‘é Zc'(rol75 %‘%—I’ &ljn it was
allowed t&4vatta)upMa: arﬁ%ﬁﬂ 1:!5 er%ﬂtﬁe 3%¢r 1 .. EAFRIPVAAS it was quenched with

1- (2-ni tropheny @) - met hyl - 2- pyri dyl ) - prop- qd%
watgrj We%llacsﬁﬁ pRith ﬂaéCA W@I ¢0mfémsig@rrga@édarﬁrs(tvw¢e washedhwith brine,

drleg%ﬂq@éé @ Qhd %g@éﬁg :%(e g%@nﬁq \Qa(fgg i&”ﬁﬂ%f% 8\?\2 5g13§ }hrertletlcf product.

“Ritrob
The atude G@sfpore €hadmigh to bdiesedan thkollowimg step witholinany Gattet purification

C Ma ified by flash chromat ography (EtOAc -
MSF@#@J eu%@% 20 gradient from3 : 7 to 4 : 6)
affordlngthetltle product (8.3 ng). 'H NVR (CDC136):

2502555m 2H), 2.61 (s, 3H), 2.82-2.87 (m 2H),
1-(33nitya-23pVr &iv)rd- (rrop-2-ymylidener piperidine (Cpypodndsbe)(s, 1H),

A so;utg% %f égmf)g&ndz i_g F% g7 hgfimm}_’]’) t‘é}ra_ 7 u%%la%lﬁ})o'qﬂm fluoride hydrate

(0.57 g52:08. fathd()1in 1&41)1 off THF Wk stifdd M&mﬁx%ﬂ'ﬂeﬂrpeﬁa’i&c%r 2 h. The
25 Exanple 5 1- (? 3n|tr02pr|d )-4-]

reaCtl‘{IBn‘r\’étPWyWaSZPWP iy )W%'@ﬂd 2x{asied Wi CpeT]i‘edF%blAed organic

layefé’e\kléreh\gggﬁg§ R @flgl} X&xﬁ,rdeorpﬁ\lagmz; QQFQ%&%QJ tCAIREE iBvacuo to

affordhﬂ mlduﬁ whaclhkaas Bumifii¢d ypflashahrendt@gaghyngdEtOA coPetradéym Ether 1 :
red C.for 0.5 h. The 30 reaction crude
%) g‘%“@%P Pré’élu vaéqaggh chr omat ogr aphy (Et QAc -
MS: PR+H) etimqbtsher gradient from3 : 7 to 4 : 6)
affording the title product (21 ng). SUBSTI TUTE SHEET
(RULE 26) VO 2009/ 015897 PCT/ EP2008/ 006351 -42 1H NMR

A mixture of Compound 1c (O 21 g, O 86 mmol) 2-bromo-6-methylpyridine (0.11 ml, 0.95
mmol), tetrakis(triphenylphosphine)palladium(0) (70 mg, 0.06 mmol), Cul (16 mg, 0.09
mmol) in anhydrous and degassed triethylamine (10 ml) was heated at 80°C under a
nitrogen atmosphere for 2 h in sealed vessel. The reaction mixture was cooled, poured into
water and extracted with EtOAc. The combined organic layers were washed with brine,
dried on Na,SO4 and evaporated to dryness in vacuo to afford a residue, which was purified
by flash chromatography (EtOAc — Petroleum Ether 3.5 : 6.5) affording the title product
(0.20 g).

'"H-NMR (CDCl30): 2.48-2.55 (m, 2H), 2.61 (s, 3H), 2.80-2.85 (m, 2H), 3.50-3.58 (m, 4H),
5.66 (s, 1H), 6.75-6.80 (m, 1H), 7.09 (d, 1H, J = 7.46 Hz), 7.24-7.29 (m, 1H), 7.55 (t, 1H, J
=7.46 Hz), 8.14-8.19 (m, 1H), 8.35-8.38 (m, 1H)
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3.55 (m 2H), 3.56-3.60 (m 2H), 5.66 (s, 1H) 6.61 (d
, | H J=8.2Hz), 7.13-7.18 (m | H, 7.29-7.35 (m |
WORW0IBIBYL7.70 (m | H), 8.09 (d ,1 H J = 8. 21=1zy/Em08/006351

[ MFH + = 349.41 5 Exanpl e &40-
1- (6-met hoxy-3-nitro-2-pyridyl)-4-[3-(6-nethyl-2-pyrid
yl)- pr op- 2-ynyl i denelLpi peridine A well honogeni sed
MSniMtHi'e- 385.12he Compound of Exanple 3 (23 ng, 0.11
mol ) and 2- chl oro-5-nmet hoxy-3-nitropyridine (24.4
ng, 0.13 mmol) was stirred at 120C for 0.5 h. The 10
@&t i on crude was purified by flash chromatography
8 to 3 :

(CDClS6) 2750-2. 55 (m 2H) 2. 66 (s 3H). 2.85-2.90
(m 2H), 3.50-3.55 (m 2H), 3.60-3.65 (m 2H), 3.97
- (t{b%toxBédyr bornl B8-(8-SrimdiHysilVb-prap-L-dnylidenk )-dip&idiabit§ompound 2a)
7.13-7. -7. -7.
The |titqu§ cogga%ggé m(\)@s hﬁﬁipedjfoﬁgyg@gt;e %gg)qgélrt?qgﬁ;&bgg_fgg égmg)g]und 1b but
usm%xami §ut3x3(ca5borﬁlly%)r4og>r(]% ﬁ;ples‘ldlile[ Sin(stg?c%re toiy 1- é3 -nitro2-pyridyl)-4-oxo-
pqurudm;tylA)ﬁqn n]arpugaywyﬂq-utepr@}:e@rp@wamrﬁgonm h¢ pombmed EtOAc extracts

affolgf%go egligisecj rg;-xxgv%%%%g&gﬁ)%% uoom%g) u%gcll Rl ot olngngte? %thout further

purifitatiod. 13 mml ) was stirred at 120C for 0.5 h. The

.. reaction crude was purified % flash chronatqg

H-NMREcDCI 931 4.3] €s:8HE he (908l 2Ak-227 ¢, 2H). 148 é%m 2H), 3.40-
7) atfording.t etltle product (18 ng). 'H NWR

351(@péRsy40 & A (s, 3H), 2.52-2.57 (m 2H), 2.68 (s,

SSWJrH 3359422@2 (m 2H), 3.10- 3.15 (m 2H), 3.17-3.22
, 5.64 (s, 111), 6.85 (d, | H J=8.19Hz), 6.93
I H), 7 13- 25 7.20 (m | H), 7 30-7.37 (n1 I H),
] 7. 60- 7. . ] o[ MEH] +
(£} C
The 3itle TofploliAk Wag obtained o 6wing the h)ﬁoe(e@urer&remtibea -fpy Coslipbund 1c but
prop- 2- Xﬁglldenel pi peri di ne honogeni sed
usman Q@Ima@u 2 yigs uﬁamapur&alhm eAf?r tée pegpal’ gvagk-up procedure,

evapgp%f}n Ak ombihdPED A %&g%@ ?%(PQ 4e %l&ﬁ%ag’pﬁg senough to be

was stirred at
usedrie alet next step ud&xo‘alaﬁqubalr pudrifedtiby. fl ash ¢ h r omat ogr ap hy

'R etln%%& Bimaiiren e YA 2 25 103 (5 1, 5.0
LIRS, BRI EPasonicoeast 45 it (0t
MSIMGB=B2(1m 2H), 3.22-3.28 (m 2H), 3.88 (s, 3H),

5.66 (s, 1H), 6.51-6.59 (m 2H), 7.19-7.31 (m 1H),
7.36- 7.46 (m 1 H), 7.73-7.87 (m | H, 8.05 (d ,1 H

1-(t-butoxycarbonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene ]-piperidine

The title compound was obtained following the procedure described for the Compound of
Example 1, but starting from Compound 2b intead of Compound 1c. After the usual work-
up procedure, evaporation of the combined EtOAc extracts afforded a crude which was
purified by flash chromatography (EtOAc — Petroleum Ether 3.5 : 6.5) affording the title
product.

"H-NMR (CDCI;36): 1.50 (s, 9H), 2.29-2.35 (m, 2H), 2.58 (s, 3H), 2.59-2.65 (m, 2H), 3.45-
3.55 (m, 4H), 5.60 (s, 1H), 7.09 (d, 1H, J =7.51 Hz), 7.26(d, 1H, 7.51 Hz), 7.55 (t, IH, J =
7.51 Hz)
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M5: [MHH] + = 364.31 5 Exanple 9 1 (3-nitro-2-pyrid
[)-4-13-(2-pyridyl)-prop-2-ynylidenel -piperidine The
W@ paob@18dhpound was obt ai ned descri bed for BRGEEP2008/006351
Compound of Exanple 1, reacting Conmpound | ¢ with
2-i odopyridine instead of 2-brono-6-nethyl pyridine.
T ud 10 purified by flash chromat ography
MS(EI?%%Q Tgﬁ@??ol eum Ether 1 : 1) affording the title
conmpound. 'H NWVR (CDCl 36): 2.50-2.55 (m 2H)
2.80-2.85(m 2H), 3.50-3.60 (m 4H), 5.68 (s, 1H),
_JEEQS_(dd 1H J 4.6 and 7 8%&) 7.27-7.32 (m 111),
3 . pfderigled I = 4.2 Hz),
3 1C : na- L. THZ 8.36 (dd, | H,
To d:sdzluﬁoh-lpfahﬁd cdmﬁomm) of sz&ﬁ)pls 2667 Q,554(4T1mﬂ-019-|)n KIBICl; (840 ml) was

addl:cg/gi_ﬂﬂotrﬁ;a&gég 69@ (8§X nj?lnglﬁ g)r’ﬂﬂé ﬁwl tlbq, %th)rﬂ/ﬁmft}lv was then stirred at
70°CAHBP ¢} -RinP |htidine ecodfbldtb RohVdrbiBn G RO HAGe MK aLPbsRRADyY LC-MS.
as described for the Conpound of Exanple 1, reactin

Aftersaplinme ambientjternpsrayss avpsesveasiaddedeipdowed by aq. NaOH (gN) to make

Y e

CHAG, ovadighg twith briidel aad pirgidp over Na,BONWRofdeDEHe3t) e compound (11.6 g).
1er 2-200-2. 55 rri 2H) , 2.76-2, 81 m 2}-2] 3.52-3. 60835-@
H-NMR (6DgE;9)52.2§:235 (n5 2B, %gg s, 3H), 25% 2654 25D n} -2.99 (m, 4H),

5527(32{)[{&g3q_|2(§1n11§3?§5(1ﬁ35'7 (%JQQ‘ 5?{&3@ 1\ﬁfﬁgﬂjl—zsgmz)
MS3p3@ +Iq;[1‘ 451(31gple 11 1-(3- nitro-2- p

ridyl [ 3-(3-pyridyl)-prop-2-ynylidene]-piperidine
30 The title conmpound was obtained as described for

E he, fompound of Exanple 1, reacting Conpound le with
opyridi ne instead of 2-brono-6-nethyl pyridine.

(ZF}UfrblﬁheQ&I)MOfB @@{meﬁh& fbvﬁﬁ?lmmwg_@@den‘d-bﬁeﬁ&iheol eum
Ether - EtQAc .6 rded th conp und_of Exa

:
A well homosamsi srixtaiaeh e oy §a8ie, TR Bl and 1-

brorﬁ)@[rﬁtp&g&%&g(g§ fslm% ot mHiJ(I)WBa% %Pﬁ#]%bo@fo’?%r Zh, 5tKer( 110°C for

1 h. |—|j‘he regcBon (ode Was I-ﬂ;urlj'red by fash chr@hﬁ@graﬁh;ﬁ(ﬁt@ﬂ& Pmrolbum Ether
grad@“l{“’“’??? *v%’"}fmrﬁ%gﬁﬁ g’ﬁfs}(’ %ﬁk‘/ﬁﬁf Ping B23 50 5 (m
"H-NMR (CDCI;6): 2.50-2.55 (m, 2H), 2.61 (s, 3H), 2.82-2.87 (m, 2H), 3.11-3.16 (m, 2H),
3.16-3.21 (m, 2H), 5.62 (s, 1H), 7.03-7.16 (m, 2H), 7.19 (d, 1H, J = 7.51 Hz), 7.26-7.30 (m,
1H), 7.48 (t, 1H, J=7.51 Hz), 7.52-7.64 (m, 1H), 7.81 (d, 1H)

MS: [M+H]" = 334.30

Example 5
1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(6-methyl-2-pyridy])-prop-2-vnylidene]-piperidine

A well homogenised mixture of the Compound of Example 3 (23 mg, 0.11 mmol) and 2-
chloro-6-methyl-3-nitropyridine (26.2 mg, 0.15 mmol) was stirred at 120°C for 0.5 h. The
reaction crude was purified by flash chromatography (EtOAc — Petroleum Ether gradient
from 3 : 7 to 4 : 6) affording the title product (21 mg).
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Exanpl e 12

1- phenyl car banmoyl - 4-[ 3- (6- met hyl - 2- pyri dyl ) - prop- 2- yny
WO petE89Di i peri dine To a solution of the ConPGUEB200$/006351

Exanple 3 (0.11 g, 0.52 mol42-in CH2C12 (10 nl) was

added phenyli socyanate (0.06 m, 0.54 nmol) and the

reaction mxture was stirred 10 over ni ght at anbi ent

"HNMBACRGpD;: 2884pcHHhk 2 3R-2ati(mpy atDs Zéat(ﬁ o2 8 el i), 3.49-

5.5 B3¢ H0)" G REP G DS A0 ol DA | BT BT A et 15/ 18 (m, 1),

7. 2@7%%{ flpiljn 7880 7. 719%{ 91-12 . odgpi%ageﬁi}?z%t I tZIH)e przogzct( .

MS:%EM+H:1 74949479(m 2H) 357362(m 4H), 5.65 (s, |
H, 6.58 (s, | H, 7.05 (t, | H J = 7.52 H), 7.14
(d, I H J=7.88H), 7.28 15 7.34 (m 3H),

Exampd867.42 (m 2H),'7.63 (t, 1H J = 7.88 Hz) Ms
I\/H—|]+=3324 Exa Ies 13 26 (Tabllel) These

ed-piperidine

S
SR DD oAU 4108 CERRET B
chlomé methoxed mtnbpyrb&n&a(aﬁdrmg dH1¥ mamih) wagstirced at 120°C for 0.5 h. The

reecP BBl “ PR B i o EProm e i (i PP soofpe. sradien

fronThe 8&@@@%&6@@%&&%@&&@&%@8 wer e further
purifie gre parative RP LC- M5 chromat ogra|i)_B usi ng
'H- NMR:(Q@GG% éO 269 (umﬂH?o&é@ (szﬁHé,l :usmgmm 4 nﬁé%%ﬁfn(m 2H),

i car bonat e - acetonitril
3. 6%? ééi(@ntZH),T}AQZQ 3I'Ex5 6§t(F’u]cH)u|6é THdaddht!= §7PH¥-) L7<313\7%18 (m, 1H),
72%3‘%"@ 1]1%)2763)4730‘&8 (151)7 822?0 ?rihéga—zil.gsg AEN 1N gHN

MS3M+H]84=|)3653668 3 75 (m 4H) 562 (s, / o-11-1
c IH, 7.11 (d, 1H J = 7.6 Hz), 7.28 (d, 1 H J =
7.6 Hz), 7.59 (t, 1 H SUBSTI TUTE SHEET (RULE 26) WD

Exggﬂw 015897 PCT/ EP2008/ 006351 -45 2.25-2.54 (m 2H),

(s, 3H), 265282(m 2 38-3.86 (m 14
phem N(6- : l_glvl)-mropﬂ ynylidene]- II’IH@Hd'mQ

-(Seny ropk
A vxj?ll gxfmfggrgls%é mlﬁtﬁf’ 8%&15 %poﬁgéb%féf%l x? e, 2%_0 1’nmol) and 3-
fluodo-S-ditrdtoluend €20.2 Zid), ,0.13. dinol PwdS stfred 21H)20°C for 0.5 h. The reaction
crude was purified by flash chromatography (EtOAc — Petroleum Ether gradient from 2 : 8

to 3 : 7) affording the title product (18 mg).

'H-NMR (CDCI;6): 2.40 (s, 3H), 2.52-2.57 (m, 2H), 2.68 (s, 3H), 2.85-2.92 (m, 2H), 3.10-
3.15 (m, 2H), 3.17-3.22 (m, 2H), 5.64 (s, 1H), 6.85 (d , 1H, J=8.19Hz), 6.93 (s, 1H), 7.13-
7.20 (m, 1H), 7.30-7.37 (m, 1H), 7.60-7.72 (m, 1H), 7.78 (d ,1H, J=8.19Hz)

MS: [M+H]" = 348.36

Example 8
1-(5-methoxy-2-nitrophenyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine

A well homogenised mixture of the Compound of Example 3 (20 mg, 0.93 mmol) and 2-
fluoro-4-methoxynitrobenzene (21.3 mg, 0.12 mmol) was stirred at 120°C for 0.5 h. The
reaction crude was purified by flash chromatography (EtOAc — Petroleum Ether 1 : 1)
affording the title product (21 mg).
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HCNN/ \
15 ~, s 1 CS
W@ R09/0889D- 3. 9

NCH3 N 2.58 (s, 3H), 2.71-2.77 (m 2H),

328. 2 9 3.66-3.72 (m 2H), 3.85-3.90 (m

3.97 (m 2H), 5. 63 (s, 1 H), 5.74 PGF/EPI008/006351

H, 7.10 (d, J=7.6 H33- 7.26 (d, 1 H J= 7.6

Hz)), 7.57 (t, 1.26 (t, 3H), 2.44- 2.49 (m 2H), 2.61

(s, 3H), 2.74-2.79 (m 2H), NCHS 3.70-3.78 (m 2H),
‘H-Nl\%{e’mzmm 536.63@v N, 2.8D (8 3K, 2. 93)43;133(&&)1)1% 10-3.18 (m, 2H),

S, , 5 r

3. 2273 zg (r(nd 2Hj(3488 1H)3_H)7 5@6|-4§g) {H) 6256|_% 89 (m, RH), 79-7.38 (m, 1H), 7.36-

7. 1. 38 9 2.34- 2.38
74&@)151—)07998@7(“%16}9 %‘ﬁ@'ﬁ?ﬂ) 2. 66 (2 72H%m 2H), H CC
MSNN-N]'G=B64311 N 312 27 3.39-3.45 (m 4H), 4.38 (br,

IH, y "l CH 05.61 (s, 1H) 7.10-7.17 (m 1 H),

7.27-7.33 (m 1H), 7.56-7.67 (m | H 2.41-2.49 (m

Exafble9 2. 58 (s, 3H), N Co 2.70-2.77 (m 2H), 3.59-3.63
ﬁﬂ‘ls OLIN NN\ 1" c"3 377 3 4H), 5.66 (s, 1H),

8.
m

-
1H,
1.

1- 3 -2

The 31 _}nggw(rg)oﬁggvassolg%né& as ‘ s:%nbe% t&%t(‘é)ng@}_l%n%o(f%q)ampg %,8react1ng

Con‘(pﬁ)uncﬂil'ﬂ): witl3 240d&pyelifeminsill of 3- %?31%%6{}{}11 é%lgneé Thé“ciﬁ!lde was
(0]

purlt%",;g by7 asg._ e}ugrfat(ogfapgyb(EtQAsG— (Ptetrole 0 11: Hy affordigg the title
combdungl H, 7.80 (d, 1 H), 8.30-8.36 (m 2H). 1.29 (t,

, 2.29- 2.37 (m 2H), Hc 2.59 (s, 3H), 2.60-2.66
lH-NMR @HPCI30): 2.50-2.55 (m, 2H), 2.80-2.85(m, 2H), 3.50-3.60 (m, 4H), 5.68 (s, 1H),

6.78 (dd, 1H, J=4.6 and 7.8Hz), 7.27-7.32 (m, 1H), 7.48 (d, 1H, J=7.84Hz), 7.81 (t, 1H, J =
4.2 Hz), 8.16 (dd, 1H, J= 7.8 Hz and 1.7Hz), 8.36 (dd, 1H, J=1.7 Hz and 4.2 Hz), 8.60-8.65
(m, 1H)

MS: [M+H]" =321.10

Example 10
1-(3-nitro-2-pyridyl)-4-(3-phenyl-prop-2-ynylidene)-piperidine

The title compound was obtained as described for the Compound of Example 1, reacting
Compound 1c with iodobenzene instead of 2-bromo-6-methylpyridine. Purification by
flash chromatography with Petroleum Ether - EtOAc 65:35 afforded the title product.
'H-NMR (CDCl306): 2.50-2.55 (m, 2H), 2.76-2.81(m, 2H), 3.52-3.60 (m, 4H), 5.65 (s, 1H),
6.80 (dd, 1H, J=4.6 and 7.8Hz), 7.30-7.36 (m, 3H), 7.43-7.47 (m, 2H), 8.19 (d, 1H, J= 7.8
Hz), 8.38 (d, 1H, J=4.2 Hz)

MS: [M+H]" = 320.24

Example 11
1-(3-nitro-2-pyridyl)-4-[3-(3-pyridyl)-prop-2-ynylidene]-piperidine

The title compound was obtained as described for the Compound of Example 1, reacting
Compound lc with 3-iodopyridine instead of 2-bromo-6-methylpyridine. Purification by .
flash chromatography with Petroleum Ether — EtOAc 6 : 4 afforded the compound of
Example 11.
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' NCH3 Cl 03.50-3.59 (m 4H), 4.18 (q, 2H) 20 oy O

1 285.27 5.61 (s, IH), 7.10 (d, 1H, J = 7.6 0 Hz),

WF2@80(#97 1 H, J= 7.6 Hz), 7.57 (t, 1 H, 7 6 PEI/EP2008/006351

1.12-1.26 (m 3H), 1.37-1.5%4m Cs 2H), 1.59 1.77

(m 3H), 2.10-2.19 TJ\ NN (m 2H), 2.45- 2.52 (m
2.75-

2 2.62 21 N N 354.3 3 2.81
'HAVR (CUL 2032 S, 2105 374 3589 (oo eF 2., 30-3 50U 4H135.67 (5, 1H),

6. si(“dj P a7 sk 763 7% kol R e gl opk 28 i, 11, 5.58-

@gggeg@&gﬁnpcm)EonOS/ 006351 -46 2.45- 2.52 (m
T 2.75-2.81 (m 2H), 3.83-3.88 (m

MSQFP;HHB 93213306 (m 2H), 5.65 (s, 22 NN\ N, ~, 348.3
1H, 709(d, | H J =7.6H), YD SI C S
7.15-7.21 (m 3H), 7.26 (d, 1H, J= 7.6 Hz), 7.31-7.42

gfx_lm BH) 7.54(t, 1H, 7.6 Hz) 1.52 (d, 3H), 2.32-2.38
(m 2H) ( 2. 259 d23 N W N

Jcarbame > ‘
To a( gﬂht%r?&f thla d@mzpémQQ)f (lﬁiam:l;\lé_& (O lyg g S(anmégbl? CHZ_ﬁ—ﬁ (10 ml) was
addexl @ber(}{h,socyldylate 1(07(016 (slex. 54 m@bl)) alﬁl 3le 2e®%ioammixthde, was stirred
over(%i%iz a{ %Hb%ﬁp %’él;a?ﬂ q‘ig/ang?a%ggzg a%ﬁg&ﬁ?ﬁc%t% éthéf}%}%qﬁsgy automated
ﬂaslﬂk% uid 5h1@%\a&§graﬂ}@1(}]§bn|zl)mTWv %té%&) eﬂuu'ﬂg witla gradidi Petroleum Ether

_ S H)l 7.54 (t
- EtOAc from 87 3to 0:100 gave the title product ( 1 54 mg

'H-NMR (CDCI;0): 2.41-2.46 (m, 2H), 2.64 (m, 3H), 2.74-2.79 (m, 2H), 3.57-3.62 (m,
4H), 5.65 (s, 1H), 6.58 (s, 1H), 7.05 (t, 1H, ] = 7.52 Hz), 7.14 (d, 1H, J = 7.88 Hz), 7.28-
7.34 (m, 3H), 7.38-7.42 (m, 2H),7.63 (t, 1H, J = 7.88 Hz)

MS: [M+H]" =332.4

Examples 13-26 (Table I)
These compounds were synthesized following the procedure described in Example 12

substituting reagent B (see table I below) for phenylisocyanate. Purification was carried out
by automated flash liquid chromatography (Horizon™ — Biotage) eluting with a gradient
Petroleum Ether — EtOAc from 100:0 to 20:80. The compounds of Example 17 and 18
were further purified by preparative RP LC-MS chromatography, using MS-C18 XTerra

column 30x50 mm eluting with ammonium bicarbonate 20 mM pH 8 buffer — acetonitrile

gradient.
TABLE I

Ex. Structure Reagent B [l"MC -l:l-n:l]i "H-NMR
' o 2.34-2.40 (m, 2H), 2.60 (s, 3H),
0™ & U [ ] 2.65-2.72 (m, 2H), 3.27-3.40 (m,
13 | NNy Y N 326.4 8H), 3.68-3.75 (m, 4H), 5.62 (s,

0 7 A 1H), 7.11 (d, 1H,J = 7.6 Hz), 7.28
(@) Cl

(d, 1H,J =7.6 Hz), 7.59 (t, 1H)
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95 (t, 3H), 1.35 (sextet,

35- 2.39 (m 2H),

WQ@2B002588D (m 2H),

w

.42-3.52 (m 4H),

2H),

H3C' N CH
25 "Y' 3 312.
0 4.52 (br,

.53 (quintet, 2H),
0 2.69 (s, 3H),
26 (t, 2HyGT/EP2008/006351

N::
3 3.
1 H), 5.61 (s, 1H)

17 (d, | H), 7.34 (d, IH),765771 (br, |1

- N=C 0 2. 64 (Q

7
2
2H)

14

1

O A
1H)
H& Exaan e 27 ¥ben

[ 3- _(6 net hyl - 2- py |dyI)--pro

18 lf QH\ 2 233

] [—rma A~y

65-2.73 (m 2H),

240 {m
6 HCNN
, 3 X4.4
,@Ja%d,

N

z

8 (br, [lhks-232 $3.38-3.86 (m,

[344)3 |7 485586 1217 (m,

1H), 7.25-7.33 (m, 1H), 7.40-7.47
p- 2- ynyl i d(ernéﬂl)s piPpesa (o 1H)

N CH 28422%2354%?[ '263(5 3H),
&0l

1. 04 nnDI), benzal dehyde (0. 13
spdi um tr oxyhor phydr i dﬁ (0
15 1P MH~ohy Yas stirTed cqv
Stenperature. Afferwafds, it was|debal
the organic | ayer was separate
X 15 m), dried (Na2SO4) and ev

af. +
T I\l Urc UI Y IIC

viacuo the give a crude,  which

Pa¥a |
uunpuuuru U|

Evanmlin (O 29
=X

m | 1#%?9\6 £, 3H) ]r%Ottsextet 2H), 1.63

tet 44- 2.49 (m, 2H),
33 g, 1 (o (m, 2H))
21N ght ’s’ltss DL B). 3.85.3.90 (m,

&Y @d 2w, B2 @K 2H), 5.63 (s,
d, washedyd.1dbrbri)ne 14 @, 14, J
apor at ¢d * 06 Heyhags, IHn 1=7.6
as purilfied byHz), 7.57(,

aut omated flash |iqujid chromato
Bi ot age) ting w

onpourd, whi was
C-M5 chromat ograp

0x50 mm el uting w

th a gradl en
10 Q. 10@ af
furthar pur

tth amoni um

h&/, usi ng Mst C18 XTer£ag i

gr aphy | (26 3R-441\1-49 (m, 2H),

] petr 3 Mﬁl@‘g 74-2.79 (m, ZH%,
f ga&sﬁja %g E%“J] S8 (o
DY 1] 5%%? )V?l ,1H,J

'IJimd 1H, 1=7.6
bi car bonang)) Qo (MRt 82)

17

uffer - acetonitri

o1
’5%?\)[ 7. 29- )43

5 M5! [M+H + = 303.
009/ 015897 PCT/ EP2

C
L
3
b
(lcbd 36) .. 2. 34- 2. 80
(s
)
1
v

le gradi ent
(m 11H) 4 3

go8/ 006351

H, G765
(fm E\F; 7.92
3 SUBSTI TUTE SHEET TRUILE (RGH WD6-7.67 (m,

0.12 ‘J) 1.38 (5FoNYR 34- 2,38 (m, 2H),
L 57- 3 [ 42 3%, 32101066 2.724m. 21),
Hgi o7 283935 (hHH) .78 (br, 1H),

zt | Hs.610(s, 2 HY,. BBHZI)7 (m, 1H),

-47- Exanpl e 28 1H)

¢

A
4

1-butyl - 4-[ 3- (6- net

er|d|ne T e title
hgu oucdré er
7, lrsubstl tin

Af ter the usual wor
purified by automat

Ryl - 2- pyr [(Sjy

conpoud” wa
ibe or the
q ral dehy

k-u ocedu
(?I ash _li

|') - prop- 2a¥nyd ddmed st 3m),
S” pr epArETh-30lnan) 1G9-3.63 (m,
39;?0 LINdH)5.66 (5, 1EY,a0931(€ 1H),
of WEzid!(d el des5-7.33 (m,
re, thelds Jd6twab, 7.58 (t, 1H), (d,
ui d chroh’él" b8t @plhy). 8-26 (s, 1H).

Hori zon TM Bi ot age) el uting

Pet r gl.eu her - (

. XN _CH

19 - Do N [ 3
0 0 #

Et CAc_+ 1.4
©/U\CI

+
‘O'N O

th a pragh-esim, 4H), 2.58 (s, 3H),
N et harsol0i3css &mymbini3d6-3.97 (m,
3623 | 2H), 568 (s, 1H), 7.09-7.14 (m,
' 1H), 7.18-7.31 (m, 1H), 7.56 (t,
1H), 7.65 (t, 1H), 7.80 (d, 1H),
8.30-8.36 (m, 2H).

20

1.29 (t, 3H), 2.29- 2.37 (m, 2H),
2.59 (s, 3H), 2.60-2.66 (m, 2H),
3.50-3.59 (m, 4H), 4.18 (q, 2H)
561 (s, 1H), 7.10(d, 1H,J=7.6
Hz), 7.26 (d, 1H , J= 7.6 Hz), 7.57
(t, 1H, 7.6 Hz)

285.27

21

R
9;%

1.12-1.26 (m, 3H), 1.37-1.52 (m,
2H), 1.59-1.77 (m, 3H), 2.10-2.19
(m, 2H), 2.45-2.52 (m, 2H), 2.62
(s, 3H), 2.75-2.81 (m, 2H), 3.83-
3.88 (m, 2H), 3.91-3.96 (m, 2H),
4.32-4.43 (m, 1H), 5.42, (brd, 1H),
5.65(s, 1H), 7.13(d, 1H,J = 7.6

354.3

Hz), 7.26 (d,

SUBSTITUTE SHEET (RULE 26)



10

15

0.1) from90 : 10 to 30 : 70 affording the title

conpound. 'H NWR (CDC138): 0.96 (t, 3H), 1.35 (sextet,
WQRH09/013882 (br, 2H), 2.4-2.9 (m 13H), 5.56 (sSPCT/LB2098/006351

H, 7.07 (d, 1 H J = 7.65H#46- 7.25 (d, 1 H J =

7.65Hz), 7.54 (t, 1 H J = 7.65Hz). Ms: [MtHl + = 269.3

F(anrpl e 29 1-(t-h|1tn carbhan

1Y) 4] 3 (6-met hyl - 2-pyri 0 : ?281 2H), 3.83-3.88

I @ e] pi peridine {15 I a sol ution F’ o q;“% ), 565((’;‘
22l (1 rhony! ) 4- (Eepheny | gty il mETRSE [ bt )

2 yI’I‘*@Ié piipgri‘di he (OnQ8 g, |0- 216 7 1@;‘ r7ezg(d IH, J=

ap descri bed iT US 2004/ 0063844 (i n degass %, 3H), 7.54(,

n

n

) was dropped a soj ution of TBAF (0. 056 g, OH Hz)
ol ) in DV (1 ). | After 15 mn. stinfsh pQsmt2.32-2.38 (m, 2H),

mbient tegperature, TEA(O .g6 m, o 43 58] IH), 882 69 (m, 2H),
D. 'Wl 360 3.42-3.49 (m, 4H), 4.76 (d, 1H),
etraki ftriphe phosp e) pal ath lf’n( 0)5.06 QuudeR 15), 5.60 (s, 1H),

a
I

0p 01 nmmol ) and 2- brojmo- 6220 et hyl pyr il di7 @@ BDHORB-19,(m, 2H),
0. 23 mvol ) were addeld. The reacti on mil|xt’de8- S Ho a8t 1H)
a
W
I
e

80C over 2 h., then it was ¢ool ed, pbr(edH), hT®(sextet, 2H),

ract ed Wlth Et OAc. | The (oﬁ‘éilﬂéﬁi(ne RRSE(s, 3H),
¢f3-48-3.56 (m,

t

ay.er e i t h“! , dr
vggor ted tol ryness I hovacuo Sgff ’36 H);%%z(s’

ich was purified by flash chr orrat ogt & 4 IHZ)76
et rol eum Et her 2:8)| affording the tifl e pro 68
)~ IHFNVR (CDCI38)T [1.50 (S, 9f), 252 (se 2H), 1.53
.56 (s, 3H), 2.81-2.89 (m 2H) 3 37 &qéﬁzet(m) 239} 2.39 (m, 2H),
.58y3.6 2H. 7. 7~/\/(dc- 7. 65%z)3H),22.603.80 Gm, 2H),
H, &f@gw 7.29-743 (m I-3)12 37 52.2¢ €1, 2H)H,423.52 (m, 4H),

. 65Hz)° o + |= 389. 45 SUBSTI TUI’E‘SHIEEIIH)( ROLE, 1H), 7.17
6) WD 2009/ 015897 RCT/ EP2008/ 006351 lHE?(éfhﬁéI léi)dcﬁS -7.71

(t—butoxyearbenyn)—4-13 233 240( 2H),
m,

(6 met hyl - 2- pyri dyl -Drogi -ynyll -p p% j?@’g ,2.65-2.73 (m, 2H),

5

-t - (but bonyl ) -[4- {gr 6p~Z0yhy! ) 3.32 (q, 2H), 3.42-3.52 (m, 4H),
l»ﬂ%Nq%ﬁd 30a) 5 Met hod®Ad Thﬁ48 (ﬁ;xﬁ}ﬁ 5.61 (s, LH), 7.13
onpoubd was t hegi zed foll ow ng the (e,glyq) 7.55-7.70

escribed in U S. PRatent 6,265, 434 (eal dwel I @i 113 .

ater an

o)

N
[&)]

w _b\/\/

N
[<2]
OT = ! =N SN N

July 24, 2001). Method B: The title conpound was
synt hesi zed fol |l owi ng the nethodol ogy described for
Ex und | ¢ but using

SkhidihPr op- 2-ynyl ) -p
cycl es 54(2),
A mﬁ’{ﬂlﬁ‘e 6531,&: cﬁﬁ@am)md néEeanIpleB (O:rimgolluﬁ)é rhﬂnol) Toeadaldelgial(0.13 ml 1.25

mmo\iﬁﬁ l?l&gr oced Jalieo Y@g} g,o é% aSh nggﬂ of gf%?lz was stirred

overﬁgmeattahﬁnémttélﬁpaﬁ@d@cmﬁ@ﬁm&@ Qf QH Hi@t&éd With whfet h@ao@amc layer
Into a solution of trinethylsilyldiazonethane (1.65

was geparatedg wigphsd) with biipg( 5 1ain), dEddder¥) and eygorsiad to dryness in
vacughtﬁ)@ %%je Fl’@rﬁde( Q\V}%%:}'l\l wdd V\gls l}%ﬁ Péop#%efhasllz ggldngﬂ}{))natography

eactl on ure
(Horfzon™30 Biomge) eheing Iwillo a- gr-adn)mtePbtycblmrpdEtheh HdEtOO\chrom 85:15 to

0:100 affording the title compound, which was further purified by preparative RP LC-MS

chromatography, using MS-C18 XTerra column 30x50 mm eluting with ammonium
bicarbonate 20 mM pH 8 buffer — acetonitrile gradient (0.12 g).

'H-NMR (CDCI;6): 2.34-2.80 (m, 11H), 3.57-3.74 (m, 2H), 5.54 (s, 1H), 7.07 (d, 1H, ] =
7.65Hz), 7.23 (d, 1H, J = 7.65Hz), 7.29-7.43 (m, 5H), 7.52 (t, 1H, J = 7.65Hz).

MS: [M+H]" = 303.3

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

g, 2.2 mmol) dissolved in THE (25 m) was dropped and
stirring was continued at the sane tenperature for 1

Wh 2000018897 havi ng al | owed the reaction to reachPCI/EP2008/006351
spont aneously anbient tenpefature, it was quenched
with a saturated ag. solution of ammoni um chl ori de and
20 extracted with Et OAc. The conbi ned organic | ayers
were washed with brine, dried on Na2SO4 and

m%@gggat ed to dryness in vacuo to afford a residue,
was purified by flash chromatography (EtOAc -

1-bﬁst-EdBéﬂm&hﬂ&wm@mmmrtdﬁm title product
Theg é)tlelgq_rqu)oufd6\tl_j|as’1\|;|§/r$3 ]'li(p&mg ]i'he%éro%ecgg Eirﬁnﬁcrigg_g ’forlthgr7compound of
Exa?np]:e2 29, bé §1ﬂ5§t1tuiin§|)but}3‘al@1§h}%ezf%r (Héﬁzal de 2. /ﬁ%rzthzdus(lﬂl work-up

. 4.12-4.20 (m
proqqdumﬂ@(crgdﬁ ]gy@ﬁpm)lﬁg pga(lt@m@ﬁqdrﬂ,q 21qu1d chromatography (Horizon™

I
I R O -
0.1)Xrorh Q0 : U6it® 30 : matfoxuiﬁtcgtaemlbosmpadudof Corrpound lcin

., Lhe last step. Purification b
HRRTBAGDGANGO s BH)Fot PashSEbigh? Oreong 4728 (m, 13H),5.56

g DTG Y 2Rk B0a 3500 iy - BB, T G i 37 5™
MSﬁE;HH%Qﬁ@_gO? (m 2H), 3.88 (m 2H), 7.14-7.19 (m

5-7.32 (m 1H), 7.61-7.67 (m 1H), M5 [MH +
= 315.6 SUBSTI TUTE SHEET (RULE 26) WD 2009/ 015897

Ex [/ §£2008/ 006351 - 49- Exanple 31
Aa%aféigpn- =nitro-2-pvridvl)-4-[3-(6-methyl-2-pyridyl)-prop-2

1-(t-bytvxl¢arbopa)-4-q3 16 methyl I-pyralviel -bldny:- p@tﬁl-ﬁhﬂ/l}dene] mperldme
ound  31a) 5 The t.i

prop-2-vnvl /- plperldlnegwa}:) tit
I“tocoafrpé%lHHm?/vaé’ prieffDuExye¥pPe ﬂélwh@%ér%wt@é%flpr@e@nyhdene)-
plpefrlgfnet (@Q)SC?WQW%QI)I% é}?@éﬁf@ll 5 &ngﬂﬁeourcﬂ Ugeﬂgmﬂ)o%ﬁzﬁ i gegassed

mat eri al The Co e 30 I nst
DME é?nndm was dfopﬁxdmpbblt@n ofFf@AiFr (weseng . 2s mainol) thoMF (1mL). After

fi.cat th
15 mif SOing o qmbigh fPsralbi 50 LG BT B 430ERgD- B (%3 & 001
mmél, OtétrakM(tMﬂﬂen? fh@ﬁplﬂhd&ﬁall%d%ﬁh(b lto. uggegﬂ 6.00 Hinst)UaR] 2tbromo-6-

ound 3la chl or o- 3-

methﬁlwrtfbm (GP% n(l,lﬁrgg wpollowere fi) Thegeagtipn maigftuse Wasolated at

o i.fj I
s 8515 FOS AT S, M B KL HEPIgh B e
combined torgdréc lprodwete (2Shadywith1brinetH-deER ((ICIBIEIZS{&) and evaporated to
drynéﬁ)drzg véczggto(ag%oré a|)res1cili§ Ul}l%&l?véas%ﬁrif gquy fés}g glié’ngﬁogg%y (EtOAc -

Petrt(lgum %ﬂqex‘b.ﬁ) J@oramglzdme tifle Z)pocﬁxgtg @7(@;%) lﬂ‘-'NMﬁ 'S)@C_’Il 2P 1099 (s, 9H),

2. 3682 413Qm8 2116 2 5% (& 314;[)E 2&1@1898@521(1)113 31713)46 (MS 2H)MsB.63 (m, 2H),

37.39. 20 rr70
7.07 (d IH, J—765HZ), 23 (d 1H J = 7.65Hz), 7.29-7.43 (m, 5H), 7.52 (t, 1H, J =

7.65Hz).
MS: [M+H]" = 389.45
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1-(3-nitro-2-pvridvl)-4-[3-(4-pyridyl)-prop-2-ynyliden

el -pi eridine The title conpound was obtai ned as
waeieeenised for the Conpound of Exanple 1, but PEHEP100§/006351

Compound 1 ¢ with 4-iodopyri4B-ne i nstead of

2- brono- 6- met hyl pyridine. Purification by flash

chronmat ography with Petroleum Ether - EtQAc 6.5 : 3.5
Jamﬂﬂ;@ed t he conpound of 25 Exanple 32. 'H NM\R

7'44 7 48 (m 2H) 8. 18 (d 11, 8. 36.8. 39 (m 1H),
1-t- ufosxygargowlglyzgﬁapﬂrwg/%-mperza'm-g( Co%golun%lgwec’z? Bxanpl e 33
Metﬂoc[ 3 (FhelHid QB k)buer Q/Qs %%Mﬂé’sjlieqefaﬁl)wﬁigpt‘z’% dg%]tggddgo% likscribed in

honmogeni sed m xture of Conpound
U-th’m¢r)t62§5b¢3érf€qumd>ﬂ dtwé, Julp24390h)., 0.21 mmol ),
bi s- (tri phenyl phosphi ne) pal | adi um di chl ori de (5 ng,
0.007 mml) and tetra-butyl amoni um fluoride (215 nyg,
MetRoBB: Ml titlenesinSdund Ivesh SintiRSiced RSllowilg it MethoWBREY Ble%%lbed for
SHEET 1(RULE 26) WD 2009/015897 PCT/ EP2008/ 006351
Compoynd gl e, s epsingrHe(trhutaxyrarhomilk -3 drimathytsiylpsen- 2ryaam)euperldme
t n t A [
(Tatélﬂlto&)i wat &l A Qrefehe ?Js ﬁ4g) V\P#%%E@%OOI) dens(f C?r&b of %Mnd 1b.

organi c ayers V\Br rine rre
Tradatiwhal eweneupntpeaketiored lfgltwml bn flasbu Ooltxmnaf:ﬁmrrdit(ﬁgraphy (EtOAc -

resi ] was r| fie fla chr.omat ogr aphy
PetrqIgiidgiier Goa; O Bei B HF PEUER BeORRBlss ool 5 Lo 4 - 6)
affording the title 5 product (0.51 g). 1H NWR

(CDC13b): 2.52-2.58 (m 2H), 2.79-2.80 (m 2H)
MetlgpdsD: ke sglpionph trmsettm!sx(ﬁdlaaqa)ethar@ (1$Seni8a. 3(xmnoj)11m)THF (5 ml)

cool{dl%g-’& 8 %(s g}r%fé)]egi)BuLl EI% 13 gl(s%%nez '{?_]61 8%/%%6[8 )( ni‘_he reaction

mlxtﬁx%lw%(epﬂ.@t th 3amé &r@hrature for 30 min., then 1-Boc-4-oxoethyl 1per1d1ne 0.5
tro-2-pyri % 3-(6- nDrphollno 3-pyridy F
g 2. %EPIQO‘} Hgﬁﬁ?lds%g} THF der ml) wes dreged prd HTHBEHES ﬁanmwd a the same

temp@pdttlﬁ%ni%g 128, AgRF rHabﬁfé élﬁfwetdhﬁe Q@EG%HWQ Rt AR odsly ambient
reacti ng Conpound

temp@ra‘wdoﬂanmqphmhnedompiy ral silltlrretequt salitioh of ammonium chloride and

3-hro ol i 15. Purification by flas . . .
ex A GHUR AP Ay LI CABE G BT BORES Svere-basedgvith prine, dried on
Na, ST, f 0 de drblt%d te fo,@l@é&ﬂd v@fudftbad'ﬁﬂr&?a:fémdtkmm was purified by flash

(CDC13(0): 2. 48- 6 (m 2H),
chroryggug i nﬁytrolswe@t@erﬁss § 3 alfinahetitia poEueyE.19 ).

W%(C%ﬁé@( :167('5 5'% Frr{‘ﬁ%ﬁﬁbl 7_’%8_1:]@- (-m ?rp,71§|§)?1§233§§5 (m, 2H),
2.126514 (4D 1B 23%-82 BRid| IH), 5169 2.74 omMVir), M) 50 T 6) 28
MS: [M+H]" =224.4

1-(t-butoxycarbonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynyl]-piperidine

The title compound was obtained as described for the Compound of Example 1, but using
Compound 30a instead of Compound lc in the last step. Purification by flash
chromatography with Petroleum Ether — EtOAc 7:3 afforded the final product.

'H-NMR (CDCl36): 1.45-1.88 (m, 11H), 1.94-2.04 (m, 3H), 2.44-2.50 (m, 2H), 2.63 (s,
3H), 3.07 (m, 2H), 3.88 (m, 2H), 7.14-7.19 (m, 1H), 7.25-7.32 (m, 1H), 7.61-7.6’/; (m, 1H),
MS: [M+H]" = 315.6
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Exanple 35 1-(3-nitro-2-pyrid
[)-4-[3-(6-fluoro-3-pyridyl)-prop-2-ynylidenel -piperid
WO 97891 it | e compound was obtai ned as descr i BEHEP29P8/006351

t he Conpound of Exanple 33, -4t using 25

5- brono- 2-fl uoropyridi ne i nstead of 3-bronoquinoline

in the coupling with Conpound |c. Purification by
Examplesl chr onmat ogr aphy with Petroleum Ether - EtOAc 6 :

Thegtgt% é(ﬂnp@ﬁam?bsepl%ﬁared follow1 the method descrlbed for the ComBound of
1-(3-nitro-2-pyridyl) (g6 acetyl - fy ) - pr op-
Examp T>|b@léﬁélmgpﬂ5p%sﬁaﬂmgemswsgnh¢m®mgm Eaumaalw)o m@ead of the

coméalgr% CF&%W é«? STh Eg 200810 g%? 24 W{tl%oujf &xﬂlea BHrd «g%tﬁ)ongﬁbel IEXt step.

eSCr I be

MS:3[M+H@}It—1>JBS.419 2-acetyl - 6-bronopyri d| ne instead of
3- bronoqui noline in the coupling with Conpound | c.
Purification by fI ash chromat ography with Petrol eum

1-(35LBED. s
A wzlighergoB@isedh miam)r,e af Q@n@oﬁﬂd Gdn (Mi)mé, B,I'IOm@ml) 26d )2-chloro-3-

nitro%‘yﬁ@fng .ﬁé 3 grg_é,g(g 1%4) m7 y) IS-‘USaS 7stlgr%<_il_ %\?}%2%“?%% 47011%1%.7 'I%f:' rga@tion crude
was pudified bd Hl4sh chl@nlétogﬂiﬁhy [(MOA - PedbRoudB Ethl? 3EXRMMBbAinE /the title

1
produgt (@9 7489~ 2- pyri dyl ) - 4- F3- (6- i sopr opox3- pyri dyl ) - pr op- 2

R AEDEL B T BT b OO 50016 P 50,

| =2 0 nesi e
3o7§t hedg-214, §CHH) P@M@yiﬂdj' g3 3%% @G}o%f@ogm JLHD, 7.13-7.20 (m, 1H),

rOﬂDC]UI noli'ne 1n t € coup
72833 (i, ddd)i 3.000Y7G (nasiiH)e Bl Bf&alﬁ)@ll dphy8.34 813 SR, rléleum
MSE+ 17:_1‘3 035: 6.5 afforded 15 the title
: und/3%H NVR (CDC138): 1.40 (s, 6H), 2.48-2.52 (m
2 72 2.77 (m 2H), 3.51-3.58 (m 4H), 5.32-5.42
. 5.63 (s, 1 H, 6.73 (d, 111), 6.78-6.82 (m

_armEl)L 7 65-7.70 (m | H), 8.16- 8.19 (m 1 H), 8.29

1-(3 -%%—33391%%1?—43’[?& -(&- ﬂldgmprmlvnw&de%weﬁdﬁles 79.30 20

The ¢ Gnmpaund-w2ss pptainkyl gs-désdribed Jormthe Gompe@ndyf Eydmplpn phut2eacting
leidenil E)doerlgt ne - e e

Compdurtd 1c wit odopyridine instead of 2-bromo-6-methylpyridine. Purification by

flash chromatography with Petroleum Ether — EtOAc 6.5 : 3.5 afforded the compound of

Example 32.

"H-NMR (CDCI36): 2.52-2.57 (m, 2H), 2.75-2.80(m, 2H), 3.50-3.60 (m, 4H), 5.68 (s, 1H),
6.79-6.84 (m, 1H), 7.44-7.48 (m, 2H), 8.18 (d, 1H), 8.36- 839(m 1H), 8.48-8.82 (m, 2H).
MS: [M+H]" =321.29

Example 33
1-(3-nitro-2-pyridyl)-4-[3-(3-quinoly])-prop-2-ynylidene]-piperidine

A well hombgenised mixture of the Compound 1c (50 mg, 0.21 mmol), 3-bromoquinoline
(0.039 ml, 0.21 mmol), bis-(triphenylphosphine)palladium dichloride (5 mg, 0.007 mmol)

and fetra-butylammonium fluoride (215 mg, 0.82 mmol) was stirred at 80°C for 1 h in a
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The title conpound was obtai ned as described for the
Conpound of Exanple 33, but using
WQ2000€165837 met hoxypyri di ne i nstead of 3-br onoquPGHEP2988/006351
Purification by flash 25 chrdhat ography with Petrol eum
Ether - EtOAc 1 : 1 afforded the conpound of Exanple
38. "H-NMR (CDC135): 2.50-2.56 (m 2H), 2.86-2.92 (m
sealgdqvessgl.5 The. gaction mixpre waggopled, poyred imto7watemand pgxtracted with

ey O Hlf o, o ey 4 S S5t n s an
evapdvitefi +to= d8§z’xﬂess’2éin WI) 'pltcEE a':'ffhvbrciI a residue, \(Nhich wr?s purified by flash
1-(t-buto rbonyl )-4-[1- Y, roxy-3-(6-nethyl-2-p . .
chrw%%ryglm @ﬁ-& -CyﬁEFVQIBWBe%P%ﬁ gradicm s 2T 0 éﬂé?%f@rﬂm@he title
prodifed (00 2009/ 015897 PCT/ EP2008/ 006351 -52 A m xture of
zinc trifluoronethanesul phonate (0.07g , 0.19 mmol)
"H-NMR (€DEV 0)1 262265 8((6n, 26D, 2.79-2.80. (47 200)p3 . $23r62a(mh i psig1 (s, 1H),
t ol uene &5 m) was stirred at roomtenperature under
6.7816.84 Gge hH).at 6o JRdme 1HMf 7.82-702Hm, 2H), 8.16-8.21 (m, 1H), 8.36-8.49 (m,

Ry - 6- met hyl -pyridine (0.13 g, 1.13 mmol)
3H)’p2)gr'g%§:'fvé as described in W200544267 was added and

MSaM-eH]"537i.88 was dr opped a sol ution of 1-Boc-4 5
pi peri di necar boxal dehyde (0.2 g, 0.938 mmol ) in
toluene (1 m): the resulting m xture was heated at

Example@4 or 6h. Afterwards, it was cool ed to anbient

1- 3L Uy B)-4-£4_t U hSEbMh .3 - MRS i
The hitleneqmpcnm!deWasarmb aR8CE dgudrib&ch[ﬁrm tieeCompoutrdy nf $xainple 33, but
reactifly S el e S otohaliBE Bt  BSiend 8 SRprofmoquinoline.
PuriBER10808) flash thridghadrdphSHB PelBleumVEMHEr 2BEtO&c 6 : 4 afforded the

affording the title product (0.13 g) as a brown oil.
compeynidvit Bxameies®).: 1.27-1.5 (m 12H), 1.85-2.01 (m 3H),
-2, 4. 15-4 2
RGPyl 48287 25l B & S0y 358 oy, 300
Ta16 65 ] y + 13
(m, @)é r%p‘ﬁléiz% (%_, Et%i‘_?]bsu?% &%‘@gg%@gﬁa%, i) $57% .81 8m, 1H), 7.60-7.66
(m, Hd), ﬂﬂﬂwl&ﬁhDH{BS(36<]§rdt2Pﬁyf-ﬁ2-SP}&(gdﬂlfg)rh p:r op- 2- é_nyl 1_pip
ne xture of 2-ethynyl-6-ne -pyridine
MS:3M+ g,=A(¢.%7‘{gﬂml ), 1- Boc-4-ypiyperi di ne%:/ar ggxal dehyde
(0.1g, 0.47 mml), Cul (0.001 g, 0.11 nmol) and 33%

w w 20 aqueous di nethylam ne (0.077 m, 0.56 mmol) in
Exampledp (3 m) was sonicated for 2 h in a |aboratory

v i E%gid ft
(P allU C OITD c U W e Wd
The titlé torbpound, wak ¢ lealnehad\Ne3Gi¥e dafol theV@Egmp@ind b fiRxathpyen®E dut using
in uo to.give a c e, which was purified b
S-brogif-gTHOERPY Y “FtF%ﬂJPéy‘g’Fﬁ%W'H’EWﬁ%?%( 45P]i26 i Compound Ic.
Purification by flash chromatography with Petroleum Ether — EtOAc 6 : 4 afforded the

compound of Example 35.

'H-NMR (CDCI;6): 2.50-2.54 (m, 2H), 2.74-2.78 (m, 2H), 3.52-3.59 (m, 4H), 5.64 (s, 1H),
6.80-6.84 (m, 1H), 6.90-6.95 (m, 1H), 7.80-7.85 (m, 1H), 8.19 (d, 1H), 8.31 (s, 1H), 8.39-
8.41 (m, 1H).

MS: [M+H]" = 339.14

Example 36
1-(3-nitro-2-pyridy1)-4-[3-(6-acetyl-2-pyridyl)-prop-2-ynvlidene]l-piperidine
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Bi otage) eluting with EtOAc - Petroleum Ether 1:1
affording the title product (0.11 g). 25 'H NWR
WQ BDgoeBY?T 1.25-1.48 (m 2H), 1.51 (s, 9H), 1.BGFLPZ088/006351
(m 1H), 2.05-2.11 (m 2H), -5SB.23-2.40 (br, 6H), 2.66
(s, 3H),269277(m 2H) 3.21-3.39 (m 1H),
4:09-4.21é 7.09-7.11 (m 1H), 727730Em
Thelq.tbe compoung wag o(ofﬂqu qq)desmed[f%}qF.CQﬂlmd@f Exgmple 33, but using

@S’Z"@D{E di
2-a Tt onft ézré alrng 6rr1]s{’5ﬁd 9{ 3- gro&oq#gnoﬁn? 1r§the cou 1111% with Com?ound lc.
Purifidation iy Gpst2ehyombiogpiphe with Perolduen Eittek e EtO)mmm nd a%ﬁied the title

mﬁ}re red follow ng the procedure described for the
co H‘B‘gund of Exanple 40, but substituting piperidine

1. i | t Ik B

AN DR I S B 84 S B R ES lm ,

5. 70p0’sOCH§J]LH&I) 618he(ngr1mge7ws7 w(mfu@ 7008- R84 Qﬁ'iﬂ'lﬂ?’ 158599 (m, 1H),
M Bi ot age)

qui d chr omat ogr Y (Horizon uting
818\7@@%(meilflblgé§n$ { ey IH).Et Oac 70 © 30 affording the

1 d. H-NI\/R(CDCISG) 1.05-2.11 (m 20H),
MS: @% sgﬂ()%] 3.15-3.35 (br, 1H), 4.05-4.21 (m

7.08-7. 14 (m 1H), 7.25-7.30 (m 1H), 7.52-7.57
E . SNS [MtH + = 398.7 Exanple 42
‘”ilgﬁléé;x -4-[3-(6-nmet hyl - 2- pyridyl ) - prop-2-yn
-13lﬂlﬂ@ae&wmwnﬂ-mmgoﬁroﬁbﬁ-g [fyriabl) SphSp- QWB&@QL%ipendme

mTﬁT) bronobenzene (0.

The 11t1940mp9urrd(rmaa§ obt@r.r@d @mdemrtbgﬁ fargh¢ Cog®oynd of xmnlle)33 but using

i Bl 163 u aceta
5 10%g %p&%uo%ﬁé PA‘)\dlge Ql?st T3OBrSO K Hamggnggns e}}(f (t'o(l).llp v&lg:lgompound
lc. Bhl)ﬁ@'!ﬂ&)n Hyeﬁ?etshd:haimzftdglﬁphbﬂdzﬁh P@trﬁiehﬁﬂl@tﬁher aBi0aRes 6.5 afforded

h for 12 h in a sealed vessel. The reaction m xture was
tetE'&dﬂogi?ouﬁ%ur ed into water and extracted wth Et OAc.

H-I\?ﬁfl;ﬁ @%@gg@ S@@ﬂ&ﬂgfevziasg%?gt VSIS 2"‘@35‘99' gw Eﬁ‘)/bﬁf@'ss (m, 4H),
5. 3215542%{1 O, & .43e&! qu? 6. Wt&h}mﬁé 78’16f82f nedugy 7fdsa$ B0 (m, 1H), 8.16-

chr omat ogr aphy ( Et Pet rol eum Et

8.19 &g blrlm&@ &nhelH)bSBé %b@mcltH)(o 30 g).' HNWR (CDC138)

o .86 (brd, 2H), 3.38 (brd, 4H),
MS'%%%”(S%%%Q 6. 8-7. 20 (m 6H), 7.32(d, | H J =
7.65Hz), 7.58 (t, | H J = 7.65Hz). M5 [M+H + =
289, ’g’, 20 Exanpl e 43
Eﬂp—%é—cyanophenyl) 4-j 3-(6- mst hyl - 2- pyr| dyl ) - prop-2-yny
a

The t@kammeom@ Wbmpbt@utxi; 83 desciibagl for tiTecﬁmrbpwmmimﬂEnfalx@lg 33, but using
T O TR R T .
chrost0gtahy with Petroleum Ether — EtOAc 1 : 1 afforded the compound of Example
38.

'H-NMR (CDCI;35): 2.50-2.56 (m, 2H), 2.86-2.92 (m, 2H), 3.52-3.60 (m, 4H), 3.98 (s, 3H),
5.75 (m, 1H), 6.76-6.81 (m, 1H), , 7.35-7.38 (m, 2H), 8.16-8.19 (m, 1H), 8.23-8.31 (m, 1H),
8.35-8.41 (m, 1H).

MS: [M+H]" =351.24

Example 39
1-(t-butoxycarbonyl)-4-[1-hydroxy-3-(6-methyl-2-pyridy])-prop-2-ynyl]-piperidine

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

1H NWVR (CDCLfI0): 2.55-2.65 (m 5H), 2.91 (brd, 2H),
3.25-3.35 (m 4H), 5.65 (s, 1H), 6.80-7.08 (m 2H)

W@ 2004/0(5897 1H, J = 7.65Hz), 7.31 (d, 1H, J =  PCT/EP2008/006351
7.65Hz),7.48 (t, 1H, J = 7-85Hz), 7.55-7.65 (m 2H)
I\/S: [I\/H—|]+ = 314.3 30 Exanple 44

h I hyl - 2- dy
T TR AL TR A LA
ml, %7 MQO?QQ %ﬁﬂ%ggs?toﬁgﬂf‘ ﬁﬁg&%ﬁ&?ﬁé@%& rr(?:)og*nélL é%?éeraﬂu}é nder nitrogen

conpounda was prep ar ed
atmgeyhers. betftdrot H, hbedwnple@-ncéth}ﬂ pyEdiﬂH‘deel 348, 1biBt mmol) prepared as

des Ll)?elﬁf n é’\%{)#&%4é§g Wa%gcﬁd gﬁ‘flgﬁﬁ %ol gﬁ&gszcgp ab seo &t(laon of 1-Boc-4-

plpé?ﬁﬁﬁe@hﬁumlﬁéﬂ‘yﬂé (622 géi g))9zﬂf &Qfo@' 1ﬁ§iol‘uBﬁe Gl' Itnl)‘(;-‘ tHY IQQMﬁBg mixture was

heatgd-,ag 1@0%’5 f?‘r‘rﬁh 2|.4)ftergfagt§ g, \1@ qule & mplen’gtegmpe(zgureg H)lpted with

waté' %@ %)ﬁrac%ﬁ:)wﬁlz EQééZ ﬂljze)( gﬂxﬁ{%kgd[ R{é@f% ]Zy%g ﬁege V%('_?ler%r&'éth brine,

dr1ed5n]l@a2804 and evaporated to dryness in vacuo to give a crude, Wthh was purified

but oxygar.bon -[ 3- 5-c osTm/rldyI) pro
twick YRyt %ﬁﬁ%ﬂ 'i‘%Y “{ﬁ lé%pouﬁaot%@(e@taggmth CHCIs
- M@OQ@Smﬂfford§gbﬁ@ﬁ@@b&ﬁhétq9']Btg5 hi §b1(ogvn5c;ﬂl g, 2.26
. mol ), bis(triphenyl phosphi ne)pal | adi un(11)dichloride
H-INMR 0GP Chz0051. vl S) (m, GRIH)( 4385-2.(ig(m, 301)12 mk )3H)N2.65-2.82 (m, 2H)
drous and degassed triethylamne (12.6 m) was
4157081 G0, 200, B0H-GAGam: SDaTA g SmUADSHAETE N Gh HONTiEN7.65 (m,
1H)2, seal ed vessel. The reaction m xture was cool ed,
filtered on 15 Celite, poured into water and ext r act ed
MSV\ﬁMhHEtﬂXt:MThe conbi ned organic |layers were washed
with brine, dried on Na2SO4 and evaporated to dryness
in vacuo to afford a residue, which was purified by
Exa,ﬁqb@sﬁ@ chr omat ogr aphy (Et OAc - Petrol eum Et her gradi ent
rom4 :96 to 30:70) affording the title product
1-(t- bmozmarmnvl)mn ﬁme%hwlamn@z%(@memlﬁmmw mf6p 2-ynyl]-piperidine

- hut oxca 4 6-C ano prop-.2-y
A yrln|‘ W - )él pgnﬂ%ﬁi n#]tgyfwrr n@o@é prraﬂféll)ed 1-Boc-4-
plpeﬁ@llnbmmldehedda(@cp done desiy; lcbﬂotofoon gh@wqmewdncpfw% wiw
but su stltutln 5- br ono- 2- cyanopyr.i di ne

aquePB? d@*%’?}dﬁ%m%@tqm dnb 1034 @m@)smpwtpf (e was Bgniegteds for 2 h in a
labofa'EUrQ 'Tﬁltr%%ﬁ%gwh ( %%af oé; g{e g@ %gﬁ%ﬁ%(r %thgﬁgﬁi)x‘%f rahﬂ/éfl@ "Tmbined

orga{nM#a-j]eifs wer8 24asRed with brine, dried on Na,SO4 and evaporated to dryness in vacuo
™

to give a crude, which was purified by automated flash liquid chromatography (Horizon
Biotage) eluting with EtOAc — Petroleum Ether 1:1 affording the title product (0.11 g).
'H-NMR (CDCl36): 1.25-1.48 (m, 2H), 1.51 (s, 9H), 1.65-1.73 (m, 1H), 2.05-2.11 (m, 2H),
2.23-2.40 (br, 6H), 2.66 (s, 3H), 2.69-2.77 (m, 2H), 3.21-3.39 (m, 1H), 4.09-4.21 (m, 2H),
7.09-7.11 (m, 1H), 7.27-7.30 (m, 1H), 7.53-7.56 (m, 1H).

MS: [M+H]" =358.6

Example 41
1-(t-butoxycarbonyl)-4-[3-(6-methyl-2-pyridyl)-1-piperidino-prop-2-ynvll-piperidine

The title compound was pfepared following the procedure described for the compound of

Example 40, but substituting piperidine for dimethylamine. After the usual work-up
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Exanpl es 47 and 48 30 1-(3-nitro-2-pyridyl)-4-[3-(5-c
ay no-3-pyridyl)-prop-2-yn |lidene] piperidine
WQ 20301897 0- 2- pyri dyl )-4- [3 -(6-cyano-3 PCT/EP2008/006351
-pyridyl)-prop-2-ynylidenel -53%i peri di ne SUBSTI TUTE
SHEET (RULE 26) WO 2009/015897 PCT/ EP2008/ 006351 -55
4-[3-(5-cvano-3 pvridyl) prop-2-y ylldene] pi peri di ne
pro¢euyg dmerudy ayas pyrifigd saemmaéedsﬂwr iqwjd yhromatography (Horizon™
| 4
Blopa%%elan Wiv%?je%gg%g&agg d\J WA& ﬁ?[‘@(? %ngdlrﬁégnal_ng c&lni)ognd

H-0gRr (AECt ;6)01. (IShBIDQrmJQ(l)H)J 25-2. EBQﬂipDH) 33.Ip§113 35t @kt 1HMY 4.05-4.21
respecti veI y fromthe conpounds of Exanple 45 and 46

(m, 2601 268+7d# (nf 17 270U nd 18, EX&iil7dn 1Hyhe crudes
Wer ed,Ln the next step without further

MS\S@Y’?F‘:‘%Q?%&. MB: [MbH + = 224.3 NS [MeH + = 224.3
10 1-(3-nitro-2 pvridyl)-4-(3-(S-c ay

no_3 pyridyl) prop-2-vnvlidened-pi peridi ne (Conpound
Eﬁl&q@%‘)ltro 2pvr|dyl) 4 [3 (6 cvano- 3

A nﬁxﬂurm\fuhecmnpbmhlecrfz@mmmﬂ (@:bm gyl. Og mmbl) thiemob@&eid @17 g, 1.04
descri bed in EX ut stirrin ver nji at

mmaﬁb- §IUN o GRRPHAE Y 28% I%; N2 1di mEohy| gggr mi @eoﬁﬁ’ t 95 mmol),

pallﬁ’dlﬁl%@[mfa@e@tfe (8.0T3h@ro.65 %DSanidr&Iﬁ%nH @%ﬁ_ﬁs’sed ﬁ)luene (10 ml) was

products were eaSily synthesizéd
heated akB10{Gupgler & ngreen atmmhpteefatgulh (in ab&ﬂamd vfaseﬂonThe reaction

mlx}urgluas C[)(%eé egouaech }/nto %@ertarr]lldaeg(gacted ¥v1t)h BioA:. Txe combined organic

laye}s (\krdehﬂiele&ftbQﬂMb) dded 6o MMHIBON ¥he I’b@allﬁbr@l%ﬂltdld??ness in vacuo to
npound 49a) Li t hi_,um bi s- trlnethyIS| ylan1de
affoqq_ﬂ:resqziug,gwmc was pyrifigd by fla%ﬂgmg@g@@ ¥ REQAC — Petroleum Ether 2:

8) a f@?cggé‘?ﬁeo{}ﬂg gr(%’cfu%ﬁ’@’?(? ! ! 5&1\% @F%ﬂ‘égﬁ‘% grgsb{n? M€ 2 86 (brd,

2H) 3 SR ARESASD), SABLET 1H) 6/8L71120 (A, Sitjz 4, J&t7.B§'ﬂ 81%R (1, 1H, ] =
)t errpgdr}at uf?)e (%oc )5pl peri ggne (1. 4(9, @g 03 mmlz)js (
7.658izgsol ved in THE (10 ml) was added. Stirring was 30
nd after 2 h at anbi ent tenperature, the
Msm%f f%%lture was quenched with water and with
Et OAc. The conbi ned extracts were washed, dried over

Na2SO4 and evaporated to dryness. The crude residue

Eéﬂﬁagﬁﬁurlfled by flash chronatography (EtOAc -

.pduct

' ULE
The Ilﬂ)a cﬁﬁpﬂ@ﬁkﬁw&ifpﬁ@ﬁrdﬁdﬁdl&ﬂﬂ@&b@ﬁﬁ@ﬂﬁre descrlbed for the compound of

Example 42, but substituting 2-bromobenzonitrile for bromobenzene. Purification by flash

chromatography (EtOAc — Petroleum Ether 3 : 7) affording the title product.

'H-NMR (CDCl;0): 2.55-2.65 (m, 5H), 2.91 (brd, 2H), 3.25-3.35 (m, 4H), 5.65 (s, 1H),
6.80-7.08 (m, 2H), 7.14 (d, 1H, J = 7.65Hz), 7.31 (d, 1H, J = 7.65Hz),7.48 (t, I1H, J =
7.65Hz), 7.55-7.65 (m, 2H). |

MS: [M+H]" =314.3

Example 44
1-(4-methoxy-2-nitrophenyl)-4-[3-(6-methyl-2-pyridy])-prop-2-vnylidene]-piperidine
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-56 1-(t-butoxycarbonyl)-4-[3-(2-nethvl -
3-thiazol-4-vl)-prop-2-y ylidene/piperidine A solution
W@200001588but yl ammoni um fl uori de hydrate (818 nRCT/BPBE8/006351
mmol) in DMVF (8 m) was droppkd into a solution of
2-nmet hyl -4-trimet hyl silanyl et hynyl t hi azol e (Yasuyoshi
et al 5J. Med. Chem, 49, 3, 2006, 1080 - 1100,
Thy 6e @Om}zom;l YrafoPieppisd BRAtowng ithg proseduse desdribgd fer the compound of

B 420 pul SbsRAASE, 4 broma--ifrosnisple 6 Jipobgzepsy Bpgification by
fl3h tBromHMgr)q?hthﬂIE]t(l)%;l— I?nyr;(oleﬁlerEthmml ¥) :aﬂf?dmgh?d rslgeuc jsroalgdt
1 S r S & unaer
H R oD A dsrr o (oD 361 7S Ui 2 285 df 2o 3 00-3.15 (m,
4H)e3®4i @D 3M)X5160€(s, MBS, T.0917eD, ngﬂoynﬁw m@s\ﬂﬁﬁeﬁmﬁ%  1H, J =

extracted with Et OAc. The conbi ned organi c layers
7.098#48- washed with brine, dried on Na2SO4 and evapor at ed

0 vacuo to afford a residue, which was
MS M?Ly@esgyﬁgl ash chromat ography (EtQAc - Petrol eum

Ether gradient from4 :96 to 30:70) affording the
Etit!eéoroduct (0.847 g). Ms: [MHH + = 319.2 Exanple

—al?gﬁgggls pip
A Pzt of ﬁmowazh (Y] g,rb% tmmok;oﬁmomdmcoﬁn@mml(esu g, 2.26
mréé"é, lg% d ghgipglr}gé%;gﬂ%g (ﬂ duI:':Iﬁorl e 830 g, I\@OS [mm'_ll) Cul (43.1 mg,

0. llm(rfb-mint amyaropy mhaisabgaséec{ Breltd1dmhey12.4 na? twWhsa%@led 4t 80°C under a
~dene] - eridine The title product was

mtglﬁﬁg HE%‘?SEB%FC zferc% Adn ﬁée%l s5ip 1de 2eachon mix@re wagcoalenfiltered on
Celise pERTRHAGy gl N
eAff pr eH{S)s u% \%Ear( E%A&%{Eggg ure £ Egé cr uggl%ﬁv\égé Zfi‘ayers were
Waph,ﬂdl witle tiritg diiledh %Sﬁummmgva@pi’ayed(tﬁtcﬁﬁmss iPedduoltedfford a residue,
Et her ar nt,fro 92 to 25 . 60 ffordin
nfSavgs e B9 s SPiokoatqapamp ELC 80 T Petvofsglp Bine emiefy rom 4 :96
to ﬁm)mm(ﬁng 'tﬁe FReS8dEAMIYNgS vere synt hesi zed
faollow,ng the procedure described in Exanple 42, but
MS3Msitbs 532463 ng Reagent B (Table I1) for bronmobenzene.
Purification was carried out by autonmated fl ash
I'iquid chromat ography (HorizonTM - Bi otage) el uting
Examplh 4Pet r ol eum Ether - EtOAc gradient from95 :5 to
0 0.

------

5 n piperids
TheshﬂéJ @6&5&1@%@ H%a%%lléﬁn@ﬁhe M'c%edure described for the compound of
Example 45, but substituting 5-bromo-2-cyanopyridine for 5-bromonicotinonitrile.
Purification by flash chromatography (EtOAc — Petroleum Ether gradient from 5 : 95 to 40 :
60) afforded the title product.
MS: [M+H]" =324.2

Examples 47 and 48
1-(3-nitro-2-pyridyl)-4-[3-(5-cyano-3-pyridyl)-prop-2-ynylidene]-piperidine
1-(3-nitro-2-pyridyl)-4-[3-(6-cyano-3-pyridyl)-prop-2-ynylidene]-piperidine
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CH F F 1-(4-cyano-3,5- 52 dlfluorophenyl) 4-13-(6- 1
met hyl - 2- pyridyl)-prop- 350.21 eF ~~,
WQ200091580Ene] - pi peridine N CH, Il N kN 1- (5 C YRGIER200G® 6351
nmet hoxyphenyl ) -4-[3-(6- 344.2%- N
met hyl - 2-pyridyl)-prop 0" 2-ynylidene]-piperidine
! G CH, "CH, CHF\~FH3~1(5brorchyan03 54
4-[3-Bo-tvianordamirish -anvlidene] Brmpound 47a

Thﬁ&ttl&}do mddsi @yﬂe) ¢ fodloRAimbthe a%d&iureQiesch)ed for the compound of
ne]j - erﬁﬂzll ne 0O ,r2g5t ano-2 56 -ONp

Expm.p}q %Ibm @t%lﬁgé‘ﬁ%ﬂ@?ﬂﬂﬂ¥ §r_0(15the3:991pggn f Example 45 and 46 instead of
I
thé@&géﬁ)ttn?d' ?g rE{xg%x tlr'ucl)ﬁ)hT é‘f&ﬁ)ﬁ Nl/&@ ?Qh R 'I}%;(p EteEB\gﬁh?\lllt further
purificatiod. |~ ~ CH3 pyrim dinyl]- 4[3 (6 384. 2_dc" HN(E ~N
=4 2- | dyl ) - - 2- | i dene] - pi peri di ne "~
M?@E{fél qi%&a?/i )nyIOI)r E)g-[s-y'r'wel- met h] 172> d 158 N -
MS: [MI+HP¥E 243 341.3 "3C'(N N, prop-2-ynylidene]

1-(3-nitro-2-pyridyl)-4-[3-(5-cyano-3-pyridyl)-prop-2-ynylidene ]-piperidine (Compound

47)

1-(3-nitro-2-pyridyl)-4-[3-(6-cyano-3-pyridyl)-prop-2-ynylidene ]-piperidine (Compound

48)

Using 2-bromo-3-nitropyridyne instead of 1-bromo-2-nitrobenzene and carrying out the
reaction as described in Example 4, but stirring overnight at ambient temperature in N,N-
dimethylacetamide in the presence of a molar equivalent of TEA the title products were
easily synthesized.

MS: [M+H]" = 346.2

MS: [M+H]" = 346.2

Example 49
1-(t-butoxycarbonyl)-4-[3-(2-methyl-1.3-thiazol-4-y])-prop-2-ynylidenel-piperidine

1-(t-butoxycarbonyl)-4-bromomethylene-piperidine (Compound 49a)
Lithium bis-trimethylsilylamide (1 M in THF, 7.38 ml, 7.38 mmmol) was dropped into a

suspension of bromomethyltriphenylphsphonium bromide (3.22 g, 7.38 mmol) at —15°C
under nitrogen atmosphere. After 15 min. under stirring at the same temperature, N-Boc
piperidone (1.4 g, 7.03 mmol) dissolved in THF (10 ml) was added. Stirring was
maintained and after 2 h at ambient temperature, the reaction misture was quenched with
water and with EtOAc. The combined extracts were washed, dried over Na;SO, and
evaporated to dryness. The crude residue was purified by flash chromatography (EtOAc —
Petroleum Ether 98 : 2) affording the titie product (1.27 g).

MS: [M+H]" =276.2
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Br piperidine Exanple 59
1-(2-pyridyl)-4-[3-(6-nethyl-2-pyridyl)-prop-2-yn

WO pweness9pi peridine 5 A solution of the ConpouPdI/BP2008/006351
Exanple 3 (100 ny, 0.47 nmol }56-2-fl uoropyridine (45.5
I, 0.52 mmol),.TEA (102 |I) in N-nethyl pyrrolidone was
heated in a m crowave oven at 160C for 20 m n.

Aftervvards, the reaction m xture was cool ed, poured

onbi_ned
e, -piperidine

A &uBS&h 'Bﬂféiraﬁhﬁﬂnﬁlahluﬁl aﬁbnm&m@/(@ﬂ@%%? 2. 93 mmol) in DMF (8 ml)
PCT/ EP2008/ 006351 -58 Na2SO4 and evaporated to
wag (dyoRpse it a\ﬁgé}u@nt%‘ ?afflﬁfélb’b4-éf1mé@b’k§d@wl%hyruﬂtmmle (Yasuyoshi et al,,

7. Rikl Ehed, b, f3' ﬁgbongg)@gb%%‘/ 2(6‘;5‘0@%%11)f M]Pg TR After2h

Et her gradi ént
undért bteTipgo ceast ac(dB:dOBtslephd@iphbhﬂhﬂebpﬂlaﬂﬁﬁl(ﬂéd1cElor1de (93 mg, 0.13

e FE T UG 2he apathrs e tofamine (1 mi) was

hedté@BPE®COShded Hbﬁttrd)%) tdtﬂ@sﬂ%ﬁagﬁmz HBinf Rhled vessel. The reaction mixture
2-fluoropyridi ne urification was carried out by

wag oot pelired |intohwater andi extmactedawish rEtoWe. (Foe mzmblnﬂ!/l organic layers

| Et h
el SRRa I WG dutlath REiO: ST ERAGI o 9iSSs iragygp oo o
resHuSI whichuwss ﬁiﬁtlﬁmjhﬂ ﬂbﬁﬂelll\ll‘o&akﬁéaﬂwtztﬁtdl)kg . PetNéel?rgl Et%eé gradient
-4 ne ri
frofy ‘E)%Gﬁi\{3ﬁ%9§9ﬁéﬁdr”h%‘i]i‘€]t“18rpr%h‘9t &) 847 24 ypl pef?/dl ng N Cl
M M-+ N=(3192 / ~ pH strop enyl)-n{ 3-(6-2-

ntrophnyl)4 (6 61 methyl-2 pyridyl) prop-2- 364.3 HO
MBMQQMynylldene] p| peridine 0 CH3 FF F F F ]

4-[3-?2?—metflnflllu?{hlaz q yl)- prop-2-vnvlidene]-piperidine

The title product was synthesized according to Example 3 but starting from the Compound

of Example 49 instead of the Compound of Example 2.
MS: [M+H]" =219.2

Example 51
1-(3-nitro-2-pyridyl)-4-[3-(2-methyl-1,3-thiazol-4-y])-prop-2-ynylidene]-piperidine

The title product was synthesized according to Example 47 but starting from the Compound
of Example 50, instead of Compounds 47a. After the usual work-up procedure, the crude
was purified by flash chromatography (EtOAc — Petroleum Ether gradient from 8 : 92 to 40
: 60) affording the title product.

MS: [M+H]" =341.1

Examples 52 to 58 (Table II)

These compounds were synthesized following the procedure described in Example 42, but

substituting Reagent B (Table II) for bromobenzene. Purification was carried out by
automated flash liquid chromatography (Horizon™ — Biotage) eluting with Petroleum Ether

— EtOAc gradient from 95 :5 to 30 : 70.

TABLE II

SUBSTITUTE SHEET (RULE 26)



F 62 F N pyridyl)-4-[3-(6-nethyl -
2-pyridyl)-prop-2- NI
WOR2009015887 t ri f | uor oret hyl
pyridyl)-4-[3-(6-nethyl

-2- 63 NN N\

358.2 N
\' N CH3 ynylidene]-piperidine F

PCT/EP2008/006351

F 2- gy&i dyl )-prop-2- 358.2 F

F CH3 F ynylidene]-piperidine F F SUBSTI TUTE SHEET

1-(2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine

(RULE 26) WD 2009/ 015897 PCT/ EP2008/ 006351 -59 \ F
1-(5-trifluoronmethyl-2- 64 FF I N
pyTirdyt ) =4={3=(6-nethyt—FN-NFF2=pyrtdy)—prop—2
3R812 r twnylli dene] - pi gigfctdi ne N N & N LC-MS
1-(3- cy% 2- pyri dyl)-4- 65 G | N Ebmpound Name | L7
[ 3-(6-methyl - 2-[pyrigyl)- 315.2 rop- 2{ynylirdene] CH N
piperiding 3 E e 66 1-(t-bufoxyganbomuymos;i-
1nf | uor p=S-¢ffer [ - pil peiflicdophenyD-4-[3-(6- | ...,
]-(t-hu @ car honv met hymethyds2-pyridyl)-prop- '
pi peri di ne (Conpound 6 0 a sol ut il ofrYgyfidene]-piperidine
4 (4 bt ~vvgnorBanl Y A AvA ninart dilone 500 nno 2 52
L T MUU UAyLAl LUII_)’I } = UAUTPTTpTTTTorTTe A A4 LR S F]
nmo| ), ryphenyl phosghi ne (808 , 3.02 mol) and
tri pronof Luor onret ha 818 ng, 3./02 mpl }-G- qyﬁlo% m of
ashydr qu HE Jas a i sol Jt‘i"ﬁ henyD)-4-[3-(6- | 5, 55
di ef hyl’ziyic (1|Min hex m , fé pydvD-prop-
stifring %ttH ami ent t enper at'ar e. °\After {f]peridine
feaeton—m-xtte—was—eguenched ‘M*fM:"—' ”ﬂﬁi\
stifred fer 30|m n.¢% evapor ated to drynelsf5 in v cuo
PURR i dati o) Ngarried ol aut uo'o g "‘263_'
Dgr n QM Bi of a,geq\il_ l‘&? 410,01
Et het radi efit [ romyRRne)Bip mtm%
pr d compound 6 ng).
b 15 1-(t- but ox car bonyl ~4-T1- uoro-3°
/nyl I dene7 pi per| he t@iflueopr oduct
DI | o/vtf@t\he/p@ r epdropledylj-of3-he | 55, 5
methyl-2-pyridyl)-prop- ’
2-ynylidene]-piperidine
) o h’f’? 1-(4-cyano-2-
J\/j\ D/ﬁ“ nitr?lphenyl)-4-[3-(6- 350.16
N N methyl-2-pyridyl)-prop- ’
R N /O 2-yn)¥lide£g]-pi¥)e):r?dinz
He 1-[2-(2,5-dimethyl-1H-
= P pyrrol-1-yl)-5-
57 IN\”/N pyrimidinyl]-4-[3-(6- 384.2
o AN oM methyl-2-pyridyl)-prop-
2-ynylidene]-piperidine
Nﬂ 1-(6-quinoxalinyl)-4-[3-
58 /@/N (6-methyl-2-pyridyl)- 3413
prop-2-ynylidene]- )
Br piperidine
Example 59

A solution of the Compound of Example 3 (100 mg, 0.47 mmol), 2-fluoropyridine (45.5 ul,

0.52 mmol), TEA (102 pl) in N-methylpyrrolidone was heated in a microwave oven at

160°C for 20 min..

Afterwards, the reaction mixture was cooled, poured into water and

extracted with EtOAc. The combined organic layers were washed with brine, dried on

SUBSTITUTE SHEET (RULE 2

6)
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Exanpl e 45 but using phenyl acetyl ene instead of
i nstead of Conpound 2b and Conpound 66a instead of
WG209000807 coti nonitrile. The residue com ng frBCA/EP2908/006351
usual work-up procedure was-piirified by flash
chromat ogr aphy (Et OAc - Petrol eum Et her gradient from
5 20 :95 to 10:90). MS: [MrH + = 316.22 SUBSTI TUTE
NagPrand pyaperates togypere 97 0a%@97 affor £r3nios/ WisB Svas pueified by flash
- Ni - | -4 :
eI R AL TPk Bict el gl ram 7. 93,14 80 + 60) affording the
title-prddufck (O@DgBphenyl - pr op- 2- ynyl i dene) pi peri di ne
d 5 The title product was synthesized
M&m 'n‘gzg(ﬁlprocedure reported for Exanple 3 but
starting fromthe Conpound of Exanple 66 instead of
t he conpound of Exanple 2. Ms: [M+H + = 216.22 1
Examplesi60rte 65 (hghle 8] ) - 4-f 1- f | uor o- 3 phenyl

- 2- i ' i, A 10 The tit d
St P OB b R B
sulssoiapingnReaplent BX AT -Buédropyhdihe.r Qﬁirﬂ'ﬁébt!ik?@ G&gﬁgﬁﬁiﬁﬁl Ntﬁby automated

uritile as

i t.h Conmpound 67a. The cryde was ) .
ﬂa%ilawg?ca&%ﬂgram er zonpirr Biotgs] uies with etypleupsEther — EtOAc
grdd¥hihtnro 338123 . AP Exanpl e 68

1- (2- met hoxyet hoxycar bonyl )-4- [3

-(6-met hyl - 2-pyridyl)-prop-2-ynylidenel -pi peridine To

a solution of 2-nethoxyet %6. 91, 0.34 mvol) and
ditrichl oronet hyl carbonat =2 ng, 0.125 mmol) in
CH2CI 2 (1.5 m) stirred at anbient tenperature, was
—added dropwise a solution of DFA (139 |, 0.814 mol)
'gn 1.5 mtol?f CH2C12 over 30'. After 40(20 mn., was LC-MS
Ydede2dt ution of t h&"ESWSound of Exhnpl@@meotriNags M/Z
0339 moh)—fand—76—+—of BEA+N1n—6-8 of —EH2EL2-
Aftier 24f, tlhe reacti ogz e was evgporated to

dryness {in |vacuo @na”the ¥ was |puttcyane@-dysidyl)-4-
autlomat,ed. fllash |iowi'd chronat agrlaphy |(Bide-meibyl-2mwvridyDd- | 4,0,
Bi ot ag | yting wicd Petrol eumEt her PrEr¥wlidginddi ent '
frogm®7 3 tq 3 : 7 to afford the titl e PREFPOUND (57
ng)). 25 MS: [[MrH + = 315.17 Exanples |69 to 82 (Table
I V)] These cagnpounds were synthesized flol | ow ng the
prgcedyr g- described in Exanple 68, but] substituting
reggent B (see tabl bel o cogprer di a@ihydrenyaiethglal e)
Epor t Hoxyet 4l . Heat i on niepheppl)-f{e@- out | -, 4
by [autiormat ed f{{ a d, mat ogr apHethy HoPYTEprpope- ‘
Bi at.age) el Ut with PetTol,eum Et her |-Y"Bidesstpigiridite ent
fram 100: 0 o 2H30 or CH2CI2 - EtQAc [from 100:0 to
20:180—Fhe—¢onpound of Exanple 82 was further purified
by

1-(3-trifluoromethy|-2-
pyridy1)-4-[3-(6-methyl-
| 2-pyridy!)-prop-2-
ynylidene]-piperidine

62 358.2

X N 1-(6-trifluoromethyl-2-
pyridyl)-4-[3-(6-methyl-
2-pyridyl)-prop-2-

CH, F ynylidene]-piperidine

63 358.2

Fo_F
F
F/
N\|
I\F
/N
F
F7OF
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preparati ve RP LC-M5 chromat ography, using Ms-C18

XTerra colum 30x50 mmeluting wth anmoni um
wWohr@abshat e 20 nM pH 8 buffer_ - acetonitril e BCHEP2A$/006351

SUBSTI TUTE SHEET ( RULE 26) Wy%009/ 015897

PCT/ EP2008/ 006351 -61 TABLE |V Ex. Reagent B

St+peture—Coppound—Nare—LCM—MZ—H-GCN-("N

1- (2- cyanoet I NCO

4- [ 3- ( 6- £Eh OH O1-(5-trifluoromethyl-2-

p}ﬂOE'F - [i - \ N INPyidyl)f-[3-(6-methyl- 3582
| - benzyl oxycpar bongl - 4-[3 70 HMy Fo | 2-Pyridyl)-prop-2-

. ynylidene]-piperidine
(6- et hyl - 2-pyri &H,) - prop- 346. 09 E
2-ynylideneltpiperidine F HICIM o0 F

7

1-( Z-fkuor o-@-nitro Ho3 X phenoxywgarbonyl)-4-[3-(6-

396{ 09, 71 1. ,NOO "6 thyl -1R- pyri Ay d-dya i DPyridy104-0
yoy| i dgnel.: pi peri 1-( :Z{I—(lﬂln&fhﬂ-?-pyhj;iﬂ)z 315.2
net hoxy rbonyl ) - O $Bprop-2-ynylidene}- :

net hyhe2 pyrii dyl ) - gpop-2 - ynyl I'dene] - pripeidindi ne | -

2"rjd lox carbon 1743 73 HONHC N\ NON (PY Y YY)
Exhmple®smet Nyl -2Z2-pyridyl)- 334. 12 1T 7 1T 0

prop-2-ynylidene] piperidine 1-(1l-nethyl-4- Ho,, H30
1-(Nbdoxycamhana b A il nhi avlideaclaplp&iibineg ' ON

[ 114 A ) A
,CH [3-(6-nethyl -2-pyridyl)- 354.19 3
prop-2-ynylidene]- piperidine HO H30 N, NY NO
1-(-bltdxychibdrmpt)Od- FB3Y D (fluoro)methylene]-pineridine (Compound 66a)

To a solution of 1-(t-butoxycarbonyl)-4-oxo-piperidine (500 mg, 2.52 mmol),

triphenylphosphine (808 mg, 3.02 mmol) and tribromofluoromethane (818 mg, 3.02 mmol)
in 50 ml of anhydrous THF was added dropwise a solution of diethylzinc (1 M in hexane,
3.02 ml, 3.02 mmol) stirring at ambient temperature. After 2.5h, the reaction mixture was
quenched with MeOH (10 ml), stirred for 30 min., evaporated to dryness in vacuo.
Purification was carried out by automated flash liquid chromatography (Horizon™ -
Biotage) eluting with Petroleum Ether — EtOAc gradient from 95 :5:0 to 90 : 10 to afford
the title compound (326 mg).

MS: [M+H]" =295.16

1-(t-butoxycarbonyl)-4-[ I -fluoro-3-phenyl-prop-2-ynylidene ] -piperidine

The title product was prepared following the procedure reported for the Compound of
Example 45 but using phenylacetylene instead of instead of Compound 2b and Compound
66a instead of S-bromonicotinonitrile. The residue coming from the usual work-up
procedure was purified by flash chromatography (EtOAc — Petroleum Ether gradient from 5
:95 to 10:90).

MS: [M+H]" =316.22

SUBSTITUTE SHEET (RULE 26)
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I 75 NH O et hoxycarbonyl)-4-[3-(6- NH
nmet hyl - 2- pyri dyl) - prop-2- 400. 15 ynyli dene] - pi peri di ne
WORGYBSBYTUTE SHEET ( RULE 26) WO 2009/ 015897 PCT/EP2008/006351
PCT/ EP2008/ 006351 -62 F H C-0-F F
1-(2,2,2-trifluoro-1- HONOF F trifluoronethyl 76 3
| o_ethoxycarbonyl)-4-[3-(6- 407.08 FFF F F F
13- pyrldyl) prop- 2- ynylldene] plperldlne F

4- [3 (6 met hyl - 2-pyridyl)- 387.07 F
i X

Thzstltleo R)du@t Wa@%ggt‘h%ﬁ%d @cﬁﬂﬁlmg %@p%%ecﬂlr@%b@té@ieforlExample 3 but
& % (cycl obutyl net hoxycar bony 7

start}ngﬁ.r{)xg.tbcaCﬂ@ppymd of Exgopla §6 ingtead of the compound of Example 2.

)\, +) = 2-ynylidene]- piperidine HCN 1

§ @AﬁML 9992% HO 3 NCO | r~ pyrldyloxycarbonyl) 4- 3-

414 00 er o N, sr (6-nmethyl- 2 pyridyl)-prop 2-ynyl
1 N N

-piperidine

0 Lo nylpdene

Thé't{tl% &ﬁlp%gﬁ@wgﬁ ér%écﬁﬁélll))wmdgot%e 1)9ocegurg described for the Compound of
prop-2-yn

Example 47, but replacmg Compound 47a with Compound 67a. The crude was purified by

flash chromatography (EtOAc — Petroleum Ether 1 : 9).

MS: [M+H]" =338.22

Example 68
1-(2-methoxyethoxycarbonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynvlidene]-piperidine

To a solution of 2-methoxyethanol (26.9 pl, 0.34 mmol) and ditrichloromethyl carbonate
(37.2 mg, 0.125 mmol) in CH,Cl, (1.5 ml) stirred at ambient temperature, was added
dropwise a solution of DEA (139 pl, 0.814 mmol) in 1.5 ml of CH,Cl;, over 30°. After 40
min., was added a solution of the Compound of Example 3 (72 mg, 0.339 mmol) and 70 pl
of DEA in 0.8 ml of CH,Cl,. After 24h, the reaction misture was evaporated to dryness in
vacuo and the residue was purified by automated flash liquid chromatography (Horizon™ —
Biotage) eluting with Petroleum Ether — EtOAc gradient from 7 :3 to 3 : 7 to afford the title
compound (57 mg).

MS: [M+H]" = 315.17

Examples 69 to 82 (Table IV)

These compounds were synthesized following the procedure described in Example 68, but

substituting reagent B (see table IV below; commercially available) for 2-methoxyethanol.
Purification was carried out by automated flash liquid chromatography (Horizon™ —
Biotage) eluting with Petroleumn Ether — EtOAc gradient from 100:0 to 20:80 or CH,Cl, —
EtOAc from 100:0 to 20:80. The compound of Example 82 was further purified by
preparative RP LC-MS chromatography, using MS-C18 XTerra column 30x50 mm eluting

with ammonium bicarbonate 20 mM pH 8 buffer — acetonitrile gradient.

SUBSTITUTE SHEET (RULE 26)



piperidine H3ICN \ NONCH 1-(4,6-dinethyl "o CN
/H 1 X 3 pyrimdinyloxycarbonyl)-4 82 "~ '

WO 2000815821 hyl - 2- pyridyl )- 363.15 CH3 CH3 PCT/EP2008/006351
prop-2-ynyl i dene] - pi peri di néél-Exanpl e 83
1- (N- met hyl - N- phenyl car banoyl ) -4-[ 3- (6-neth
pyridyl)-prop-2-yn lidenel-piperidine 5 To a solution

of ditrichl oronethyl
in CH2C12 (1 m)

stirred pigpptient

carbonate (43.6 ny,

0. 147 mol)

tenperature, was

added dropw se a solution of Nmethylaniline (48.2 I,

0. 445 mol ) and DEA(168 pl, 0.98 mol) in 1.5 m of
EHPC12 ch 30 —AfFter—40—mn————SYBSHTYFE—SHEET
EQR L'% ég 2009/ 01 97 PCT/ EP2008/ 006331 n% S LC-MS
He solfution of t npound of Exanp?ep§ 5%’.’4 M/Z
719 0445 mot)—and—168 /—‘\i of —DEA+—2—m—ci—CH2ZEH 2
After 24h, {the reactiag I Xture was |evaporated to
dryness in i TR wat [elr CEiraroshoxyeabenyl-
6i t ' E o ext r act|| %[ﬁ'(@\ﬁ%‘hylf‘} fied| 31020
byl automat ed fl a l'i qui d chr omat ogr ed,’{(ﬂb on TM
Bi pt age) eljuting with 5 Petrol eum Et er - Et OA
ent frromd4 6. t0 2 - 8 to affaorld ThPTIT¢P
ound (123 ng). M [MHH + = 346 22 Exanpl es 84 to
91| (Table V) 'Ehe§e nds
7o) Low the’ ﬁ[gm% j iH o rwafggy WP | sas00
i0f ¢ t yti ng-¥Feagent B ¢see tabl g \§ _plpe”dme '
cojnmrer CI al lly avail able) for N nethyljaniline.
Purification was carried out by autgmated flash |liquid
chir omat ogr aphy (Hori zonTM - Biotage)] eluting with
Pet r ol ,eum [t he N f rgdfent Zgrggl(ggpor94§,§020 8%(
r 9 rom 0 hen -4-13(6
7% aStErf»:B $t ruct ure ConpolndNarfe LCniyl-Myddyler-H q 396.09
N[CH 3 I- (N, N-di et hyl car banoyl )°-4 84 yhfNdene)pif@ridinel
NUN~CH3 [ 3|-(6-net hyl -2-pyridyl)-prop- 312.23 10
Z-lynyl i dengej-pi peridi ne CH3 H CNTCH3
1-|( No\ di met hykcagb 5 HN, 3 | 1N~l}\]L CH
74'[3'( - et hyl™ [ Pyr dyI 25 Clr_nrgt ;x;:;@r;onyl)-mp-(s-
driop- yy| | denepPi peri d| ne A methyl-2-pyridyl)-prop-2- | 29320
— = ynylidene}-piperidine
= 1-(2-pyridyloxycarbonyl)-4-
H.C Z pyridyloxy y
s ™ |N\ 3 |N\ NG ONNy | B(6-methyl-2-pyridy)- 33412
/ Z 0 | P prop-2-ynylidene]- .
piperidine
> 1-(1-methyl-4-
HOL H"C\@/\G“ \n,o piperidinyloxycarbonyl)-4-
74 e, P ) @ [3-(6-methyl-2-pyridyl)- 354.19
’ prop-2-ynylidene]-
piperidine
= ~
Ho WY N, O 1-[2-(1H-indol-3yl)-
N Z ethoxycarbonyl)-4-[3-(6-
& ijH ° “°NH | methyl-2-pyridyl)-prop-2- 400.15
= ynylidene]-piperidine
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3 CH HCH H3C N NN
ni t r ophenyl car banoyl
W@ s00a013891 - 2- pyri dyl )
ynyl i dene] - pi peri di ne
87 1 butyl carbamoyl ) - 4-

-N-3

- t hyl
Y
391.2 -
CH36H N\ N

(6- 326.22

3 1-(N-nme
)-4-[3- 0
- pr op- 2-
b'
[3

86 \ o

Nt
H3 1- (N- et hyl -
0

PCT/EP2008/006351

met hyl - 2-pyridyl)-prop-2- CH3 CH ynyl i dene] - pi peri di ne
3 $UBSTI TUTE SHEET (RU E_26) WD 2009 015897
PCT/ EP20Q8/ PO§35 F[N- b ?tﬂﬂv tlbutyl)
%8 HN H3C NIN_N 3 Cglr bdnmby!| | " 407 08
26. 22+ _CH3| Y ~CH pyri dyl ) - Pk 2-yn . ¢
pi peri Bine | CH3 CH3 1-(N-nethyl-N 89
et hyl car banpyl )-4-[3-(6- 298 ~
met hyl - 2- pyfri dyl') - prop 2- .17 CH3 OCH3
ynyl i dene] - pINL)rIdI SCI—LHNCHBIH:KQI\I\ N N CH
1- [| Nret hyl |F) c prriffsgrepperiox ygarp@wl)-
aq74. 2 (8- net - 2 pyr | op 2| 4-{3-(p-methyl-2-pyridyl)- 387.07
ynyl i den€] - p| peridine r' MoRsHDfideRelo ] HN
CHB H3C N\ [N CH3 |sopropyl car barmyl) [BPF9Ne 6. 326. 29
Y ¥ Y nethy=2=pyridyt)=prop-2—€CH3—6 CH3
ynyl i dene] - plperldlgg ~Bxanpl e 92 1-(P tonIsquhon
| am) uod- [ 3- (|6-H® - pyri@yl) - prop-@2: Y er
78d| ne olfut i ol ﬁ(g of E‘Xo'_ % E/( 339.23
0. 283 1)|, p-tol uenesul pHony ch gqggl 89 rrg,
0. 425 mol ) and TEA (0.425 mmol) in CHC13 was
st{+red-at
T I-
H,C N (cyclobutylmethoxycarbony
79 | w A | T Nwroﬂ 1)24-[3-(6-methyl-2- 32517
o pyridyl)-prop-2-ynylidene]-
piperidine
. he \[;NJ/\G . 1-(5(-1b1i0m0-2—b ,
NS [ x> pyridyloxycarbonyl)-4-[3-
80 N Z \'(1)/ @ (6-methyl-2-pyridyl)-prop- 414.00
2-ynylidene]-piperidine
1-(3-
H,C._N phenoxypropoxycarbonyl)-
81 HOL o/© \’L/\'/\O L 4-[3-(6-methy!-2-pyridyl)- 405.19
prop-2-ynylidene]-
piperidine
He N_Z N o N 1-(4,6-dimethyl-
“°\,,/Nj/°” | YOS pyrimidinyloxycarbonyl)-4-
82 N 0 Ny [3-(6-methyl-2-pyridyl)- 363.15
CH, CH, prop-2-ynylidene]-
piperidine
Example 83

1-(N-methyl-N-phenylcarbamoyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynvylidene]-piperidine

To a solution of ditrichloromethyl carbonate (43.6 mg, 0.147 mmol) in CH,Cl, (1 ml)

stirred at ambient temperature, was added dropwise a solution of N-methylaniline (48.2 ul,

0.445 mmol) and DEA (168 ul, 0.98 mmol) in 1.5 ml of CH,Cl, over 30°. After 40 min.,

SUBSTITUTE SHEET (RULE 26)
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anbi ent tenperature for 1 h. The chl orof orm sol ution
was washed with NaOH 0.1 N, water, dried over Na2SO™4
W01 8porated to dryness in vacuo. Purifi cat PGHER3008/006351
flash chromat ography (Et OAc-63-Petrol eum Et her 1:1),
afforded 67 ng of the title product. MS: [MtH + =
367.13 10 Exanmples 93 to 115 (Table VI) These
wag @ﬁ%%ﬁ a@um %f G tiompaupd of Espmplgin@4dhasph 6t 2ouma) and 168 pl of

D @I{ l%)él REE 94 btﬂg re c]lt'i?rc'it &%ie 2\%?32%61 8ra‘ied to dryness in

see ta &l oW, cormercl a avai
vaqud aﬂkleﬁng)swith haatg and:ébltmttede\wlthlE]t(DAbC dlheofesidas fomd ek@dttion was

Pu’%’%‘fbt% g‘[@?&& f}%& hy o %%Pf%%gg) q:&\%lng with

P20 GRGL/EISAY 55’31@918&&96!3640 2% §50 gﬁord‘%ﬁ@ﬂﬁ@koﬁpound (123 mg).
St ruct yre Conpound

MS:-[MtH] 5 Hshshy | sul phonyl ) 93 g 3 N
4-[3-(6-nethyl-2-pyridyl) OO0 + CSO N
prop-2-ynylidene]- 398.10 _O0~ N O -0 O piperidine |

Exdinples 84nf19h6’]rafbwvhonyl 4-[3-(6- 94 CI S3,s
nmet hyl - 2- pyri dyl ) - prop-2-_ 353. 20 "Il OO0O0
ThesgAompenags: WF'ffe?rYP&heﬁ‘éed ioltosvlparmoccrdurqag?scabmj im}jxample 83 but

sul%&ilﬁ%lg :Qr(ge(l)g_ehte tﬁﬁ @ey\tabgglr\? gg{o)ﬂli_ﬁ, t %eﬁ%@.ﬁﬂi&&@&%{% )I\(I)-%)e?ﬁylamhne.

PurpficapioR - wasy Icantied eput3by i quemaled dlash -1{qhid @hfdrhaﬁb@aj}hy (Horizon™ —

Bio ag[e%ﬁeﬁé@ %‘Qtéﬁﬁ%tpﬁ%bﬁ??oﬁ}é%c pead figm, 100:0 to 20:80 or CHyCl, -

EtOXOftord-100Y0 fod®rgy]. pi peridine p F 1- (4 befTD 2,5

TABLEV
Ex. | ReagentB Structure Compound Name LC-MS
M/Z
- CH, 1-(N,N-diethylcarbamoyl)-4-
84 | .\ CH [3-(6-methyl-2-pyridyl)-prop- | 312.23
~ 3 = o 2-ynylidene]-piperidine
‘-? H3 H,C._N = \ CH, 1-(N,N-dimethylcarbamoyl)-
85 HN\CH | N\n/N\CH 4-[3-(6-methyl-2-pyridyl)- 284.25
3 — 0 prop-2-ynylidene]-piperidine
CH =X CH
HN.® HBC\(NJ/\G\I ° s 1-(N-methyl-N-3-
86 nitrophenylcarbamoyl)-4-[3-
\© (6-methyl-2-pyridyl)-prop-2- 391.2
oV ynylidene]-piperidine
CHs
HN 1-(N-methyl-N-
87 butylcarbamoyl)-4-[3-(6-
j\ methyl-2-pyridyl)-prop-2- 326.22
CH, ynylidene]-piperidine

SUBSTITUTE SHEET (RULE 26)
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15

C~s/ HBC N/ NSF
2-pyrid
W@Rr@WpOR8Yhyl i dene] F

436 HCN/ 0zy PY -
-2-pyridyl)-prop-2- 353.20 O

[ 3-

met hyl

(6- et hyl -

|) 468.99 Br

-F64-( 98

|nar|r~l|n_a Cl-SS-H-CGC N

di f | uor ophenyl sul phonyl)-4 97 1 0
Br
F piperidine 0 / 1-ben | sRCT/RRI908/006351

C-~-s N. s
0

¥
| -
e
8%[']

[3
pr

A1 danel
T 1 \JUIIUJ

et hyl sul p

op-2-vnyl

onyI

4[3(69900CH3

hyH; 2-py LiggggngziéQ
|*1N i) - & o
V bhenylsu onyl)-4 1aéga§m*1

(6 nEthyI-Z pyridyl) -
i dene]

412.04 *N
N pi peri di ne

1- (3¢

I NHS"CH
D 1-BN-methyl-N-(t-butyl)-
ertpmeyll-4 3§ menyl-N
pygidyl)-prop-2-ynylidene]-
pi‘)eridine

o HCN

326.22

fl
[3}

8gc

cy
4-

T/ EP2008/

[ 3- (6- net

uor obenzyjl sul phonyl)-4 101 cl os |
(6Het hy|l - 2- pyridyl)<x

petN di ne [SUBRSTLN Z
00635

cl oh&Hyl net hyl s
hy1-2-pyridyl) -

18cH0 p
SHEET (RW.E 26
_+66 1- Mo
phonyl 102 %i s
373.28 0

F 3 N,sOF

F p9-RetiIWN-i dene] -
MRS BELET
methyl-2-pyridyl)-prop-2-
Dyr@licN_ncg-B@)eridine

D 0 O

298.17

pr
1-
ni

95
2_
tr

op- 2-ynyl
(45

t %'?wl

“Het hyl |- 3,

I denejJ-
a-syN
sul’phpn
| -2-pyri

deng] - pi peridine 1-(2, 2 art
roetlhyl sul phonyl )-4

pi peri di ne

) - prop- 4%2. 11 Q

CNOUO
<[N-mgthyl-N-(1-
lllyle yl) carbamoyl]-4 [3-

eth -pyridyl)-prop-2-
1de ] p u%)n

374.2

91

1-(N-ethyl-N-
isopropylcarbamoyl)-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine

326.29

Example 92
1-(p-tolylsulphonvyl)-4-[3-(6-methyl-2-pyridyD-prop-2-ynylidenel-piperidine

A solution of the Compound of Example 3 (60 mg, 0.283 mmol), p-toluenesulphonyl
chloride (80.9 mg, 0.425 mmol) and TEA (0.425 mmol) in 5 ml of CHCl; was stirred at

ambient temperature for 1 h. The chloroform solution was washed with NaOH 0.1 N,

water, dried over Na,SO,; and evaporated to dryness in vacuo.

chromatography (EtOAc - Petroleum Ether 1:1), afforded 67 mg of the title product.

MS: [M+H]" = 367.13

Examples 93 to 115 (Table VI)

Purification by flash

These compounds were synthesized following the procedure described in Example 92 but

substituting reagent B (see table VI below; commercially available) for p-toluenesulphonyl

chloride.

Ether — EtOAc.

TABLE VI

SUBSTITUTE SHEET (RULE 26)

Purification was carried out by flash chromatography eluting with Petroleum




104 S~~F 3 N F [ 3-(6- et hyl

i OS F F prop-

WO 209063891 phenyl sul phonyl ) -

4-[ 3- (6- et hy|

2-ynyl i dene] piperidine

-2-pyridyl)-

-2-pyridyl)-

359.23 OF |
1-(4 c,,s NS

105 6 CH3 HCNC H PCT/EP2008/006351
3¢9-18 CH3 1 CH

prop-2-ynylidene] 3 piperidine 1-(4- a~s H3c N. NO
cyanophenyl sul phonyl)}-4 106 0\ Os
3-(6- nEthd% -pyrldyl) 378.18 ,N pro nylidene]- | Lc-ms
¥N| p Hne 00 C3 SRS 0o cHa P Eohpduna NGh¢] M/z
1- ( —cht-oro—2-tret hu)(:y'-ir- 2 N—3—eUN—N-S —
nmet hyl p ul phonyl ) -4 0
. = 1-(2-pitrophenylsulphonyl)-
és GCIHE}E@S 2- Py / = 43(1. 7 g 3[3@%&1ethyl 2-pyridyl)- | 394 10
%o nyti dene] i peri 1| prop-2-ynylidene]- _ '
1-(y Rw&x | - 2- oX0- blcyclo é%?‘@]nﬁﬁimr 108 G O
s / | et hyl sul phonyl)-4-13-(p- 427.15 s 00
H3C CHB 1 06 H3C CH 3 nethyl-2-pyridy ) - prop- 2-
yny| i dene i peridine -x pggag%i% P2 [5s-
g G S, Jj\;jb* e ul phon | ; hyl-24ridly prop% |1 353.20
ool 3 ﬁ§t yl 12- py |')-prop-4 ynyI eRRhe] pipp@tidedi ne
|- (B CI,S Sr 48C N N 0 bronnphenylsulbhonyl) 4 110 0 1
'S i‘ LO (U II.,lII_yI'L pyl;uyr)' "PU\J UO
pr op- 2- ynyI I dene]j - Np| 1-(4- brbifE(iZ-Exel-PyrrOFdiH@-
ng o o ¥ | ah% “pho k)SQ 4 1 i-gszgy,l-ptl;leriy;sulphonlyl)-
- o) - D- -[3-(6-methyl-2-pyridyl)- 450.17
? ( 6 ylo pyr - 45h prop-2-ynylidene]-
piperidine
1-(4-
AT E N A O-ch, | methoxyphenylsulphonyl)-
96 ENPN ' TN N 4-[3-(6-methyl-2-pyridyl)- 383.15
oo N 00 prop-2-ynylidene]-
piperidine
o F = 1-(4-bromo-2,5-
Cs HSCW/\NJ/\G\LSO ! difluorophenylsulphonyl)-4-
97 0 Z 0 [3-(6-methyl-2-pyridyl)- 468.99
Br prop-2-ynylidene]-
F F piperidine
Cie {’/@ HC. N = o 1-benzylsulpl.lonyl-4-[3-(6-
98 ;S [ N‘S \/@ methyl-2-pyridyl)-prop-2- 353.20
o bz 0 - | ynylidene]-piperidine
Cle .~ HC. N F N 1-ethylsulphonyl-4-[3-(6-
99 OSO CH, 3TN | N.g~cp | methyl-2-pyridyl)-prop-2- 305.22
™ 00 3 | ynylidene]-piperidine
X 1-(2-chloro-4-
Chg’ 7 HC N Z N © © cyanophenylsulphonyl)-4-
100 o @\ L o [3-(6-methyl-2-pyridyl)- 412.04
=y « | prop-2-ynylidene]-
SN | piperidine
1-3-
fluorobenzylsulphonyl)-4-
101 [3-(6-methyl-2-pyridyt)- 385.18

AN
HC N Z o
l K
- o F

prop-2-ynylidene]-

piperidine

SUBSTITUTE SHEET (RULE

26)




s~ O |

prop-2-ynylidene] Br piperidine
SHEET (RULE 26) WO 2009/ 015897 PCT/ EP2008/ 006351
W@R0020{BITHI or o-i m dazo[ 2, 1-

ol)CNp Ns

SUBSTI TUTE
- 67

b] t hi azol - 5-yl sul phonyl )-4 1166-s Ns | s N
[3-(6-methyl-2-pyridyl )- 433.03 GOS0 H3C NN 0
prop-2-ynylidene]l piperidine CH 1-(1 2-dinethyl-|H

PCT/EP2008/006351

piperidine

~NC| N3 im dchO| 4-yl sul phonyl )-4 113;SJ~N-i ~- CH3 H3C
N S+N-CH3 64 et hy| 22 Pyt Ndy 1) - 371 cytBhex@lntthyleulpNowy1-
1820p- ﬁ\t’yn enel eridi N.gf3 HB &{IN6-nidthyQ2-pyridyl)- | 373.28
1-[4- (172, 37t hi adi &zol -4-y1) dlo | | §op-2-ynylidene]-
phenyl sul phonyl ]-4-[3-(6- 437.09 s - | Ppiperidine
met hyT=2-pyri gyl )-prop-2- NN N NS
ynyli depe] -pi pegjl .di pe 0 cH3 H3C| N4-hetiyi-3p O CH3
%)-3 s-c(is 'yol {%r:empe I S UhipbheylspiphoBylf4B- | , . .,
41 3 ( t hyl - 2>gyri dyl )-o " beopeti-3-pyidy diene] '
H3C| CH~H3 H3C| CH~H3 pi peri di ne hp| &ymyligene]-piperidine
1-( _-n!trn_lggnrn\/l \-A fQ
(6 nmet hyl - 2- | e|-cpiperidine 5
To a gol &t |,:on GiffGprocthy REpHERP)-4-
os CH2CE2 f2r Brethethy1-2pyBG))- 359.23
was| adfed f- hy nejop-Dy@iideneinol )
and| after 30 piperidine
ethylT-3-(3-di e § thyl am nopr opyT ) - carboul | m de (bz rrg,
0.3R3 nnol ). Afterward e o Conpou E[x nq
3| rfys~0y 25, ) e e rea Py go
3 o, el e i s | oo
over ni ght at [he sane tenperat urec”:«AfthIger,gll ut| on 10
with -water and | N NaOH the organic layer was
separat ed andf washed wi ter, drief (4over Na2 S04
and ewgbar at efl tM \Pacuo. RudyhdopiaflsuRongly-4-
196 alsh OC@{BI pgr a (CHC 30 N MIGK§-Nkday-2QOridYi)-1) | 378.18
yi €l ded thestjtle conpound (82 Bxeaerd-enslidedel- t o
162 (Table VI]) 117 to 162 (Table VNI|PirESdiThese
conpounds Werge synt hesi zed foll Owi Ng tlng cﬁgr%czerseltjhrosw
deSCH ks)gd) ' EX@%/%%\@ SO o methylphenylsulphonyl)-4-
107 ) \Q\ Z o [3-(6-methyl-2-pyridyl)- 431.07
T CH, : @CHa p{op-.2-'ynylidene]-
cl piperidine
u 1-(7,7-dimethyl-2-oxo-
bicyclof2.2.1]hept-1-
108 i, /---%0 U/\C ,q\z ylmethylsulphonyl)-4-[3-(6- | 427.15
074 He” CH, 07§ HC methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine
s o 1-[3-(4-methoxyphenoxy)-
ol s 4 Neg o ropylsulphonyl]-4-[3-(6-
109 ° Q"m’ H’C\ﬁD/\C d’s\/\/ \©\0'CH° Ir')neti))lll-2-1:)yridyy})-pr[0p(.2- 441.14
ynylidene]-piperidine
N 1-(3-
C'\s g | HC N~ N O bromophenylsulphonyl)-4-
110 o O \{)/\C\S Br | [3-(6-methyl-2-pyridyl)- 433.03
Y \©/ prop-2-ynylidene]-
piperidine
1-(4-bromo-2-
CI\SO F HSC\ENJ/\Q o F ﬂu(orophenylsulphonyl)-4-
111 o \@L | ‘SO [3-(6-methyl-2-pyridyl)- 451.99
Br 0 prop-2-ynylidene]-
Br

SUBSTITUTE SHE

ET (RULE 26)
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substituting reagent B (see table VII

comercially avail able) for

2-ni troben

bel ow,

Zoic acid.

WEPO18aT i on was carried out by automated fl| aBEGI/EP2908/6D6351

chr omat ogr aphy
Pet r ol eum Et he

(Hori zon TM _-67Bi ot age)
r - EtOQAc gradient from

eluting with
100: 0 to 20: 80

or CH2C12 - OAc from100:0 to 20:80. 20 TABLE VI
SUBETI TUTE SHEET (RULE 26) WD 009/ 015 %Jchloro imidazo[2. -
PCT{ EP OO(>351 -68 LG Ex élgem a2bILsUAdulbhEhyl Dd-
ﬁQmPouﬁd ! N\ 1;/3L(earreb19nyby)nd 433.03
CH3 4cnf%(@¢m=t iy ~R7 OHprdb-b-y8) tidene]-
pyr i dyI) prop-2 50 yny e] p| per | piperdine
T=(p=bromobenzoytj=4-{ 3= 118 O Br
(6-pet hyl - 2-pyridyl ). 395.0 Br o e@I—B 1(12dlmethyl 1H-
JoIge ﬁ 25 ypyl T dene] - [4) O pi perd df ‘;“Y‘S“‘Ph"“);‘) -4- 27116
12 #- phenyTod | 11§ or T FC}Z/ t{l ‘y)| :
o o| nethyl -2-pyridyl)-p ynyI %5; o 1s] p ridine
" 3lC "3Co 1-(3,4,5- H3Co0 0 H 3c~D
tri pet hoxybenzoyl ) - 4- He |l off I—Bc 0 I" c"3
(6- rettfy] - 2- pyr %W °© o pro ﬁ??ttiﬂﬁf%ﬁﬁ@“@
it per iodi o N (4-ni t rot @ oyl ) } Bt o Ih‘{r[ B | 437.00
(6-fret hyl - Zepyridyl)- 362.2 1% /ffme‘]d PY“ )-prop-2-
; ; ynylidene]- plperldme

prop-2-ynylidene]- 4 o piperidiné&sn

o O o HC N _Z = Lo o-s 1-[5-(t-butyl)-2-

OS [ ~s methoxyphenylsulphonyl]-
115 fij ° 4-[3-(6-methyl-2-pyridyl)- | 439.12

prop-2-ynylidene]-
HC7encHs He CHS 3 piperidine
Example 116

1-(2-nitrobenzovyl)-4-[3-(6-methyl-2-pyridyD)-prop-2-ynvlidenel-piperidine

To a solution 2-nitrobenzoic acid (42.6mg, 0.25 mmol) in CH,Cl; (2 ml) and DMF (0.5 ml)
stirred at 0-5°C, was added 1-hydroxybenzotriazole (50 mg, 0.322 mmol) and, after 30°, 1-

ethyl-3-(3-dimethylaminopropyl)-carbodiimide (62 mg, 0.323 mmol). Afterwards,

the

Compound of Example 3 (53 mg, 0.25 mmol) was added. The reaction mixture was stirred

at ambient temperature for 2 h and kept overnight at the same temperature. After dilution

with water and 1 N NaOH, the organic layer was separated and washed with water, dried

over Na;SO4 and evaporated to dryness in vacuo. Purification by flash chromatography

(CHCI;3- 1.4 N MeOH/NH; 100:0.1) yielded the title compound (82 mg).

Examples 117 to 162 (Table VII)

These compounds were synthesized following the procedure described in Example 116 but

substituting reagent B (see table VII below; commercially available) for 2-nitrobenzoic

acid. Purification was carried out by automated flash liquid chromatography (Horizon

™ _

Biotage) eluting with Petroleum Ether — EtOAc gradient from 100:0 to 20:80 or CH,Cl, —
EtOAc from 100:0 to 20:80.

TABLE VII

SUBSTITUTE SHEET (RULE 26)




ccOH N CH 1-(3-nethyl-2 122 HG-" Hc | 3

ni trobenzoyl)-4-[3-(6- 376.2 3 N, o

WOorgaopp1s827 pyri dyl )-prop-2- 3 -O 10 -o PCT/EP2008/006351
ynyl i dene] - pi peri di ne of f N 8 1- heptanoyl -4-[3-(6 123
"3~ H3c'" 3 nethyl-2-pyridyl)-prop-2- 325.3
ynyl i dene] -piperidine 8 / I NN CH
1- (2 t hi enyI car bonyl) 4 124 OH SIf 3

S={6-methyt=27pyridyt)=323- 1O prupl F2=ynytidenel 4T ¢
Ex. P| PeRdaPigpg SUBSTI TUTE ggffelle (RULE 26) WQRoadRHdNmR97 | ms
PCT{ EP2008/ 006351 -69 F F F ~ M/Z
1-(4,4,4-tr|fluorobutyryl) 125 FOH F N UNCH 3
4- [ 3_— net hyl O ?}’ dyl 1 @r@/pazgylca?bonyl)
Joyli %Qil_ﬁrerl[ i l 2t pyx-i6smethyInsl oxy) | 319.1
126| * N~ 1 benzoyl -[3- Byridglbrgp-2- 411. 1] 5
O 2} pyri dyd) - pifop- 2- °3 ynyl i dene] - pi pgeyiytdend-phieiilihe
1-(p-brono-3 127 Br | OHBrN 1 3
pyri dyl acetyl) - 4[3(6 412.0 1 No
met hyl - 2-pyri dy nyl i dene t-{B-4o&tidbekiz6n) -5t
1][- (b- qghm O«m\gﬂ@fw N (@Mheshyl-2-pyridyl)- 395.0
['3- | erieth pyrl dyl§ - '368.1 gt op- 2} pry-vwéideetl- 8 2| 4
Opperldlr?e HPN OH " N N , N CH3 1-[5- ppiP9iging- oxo- 3- ( 4
0 0/ 2 0 chlorophenyl) - pent anoyl J 129 1110
4-[B-(6-nethyl {2- 436.0 ci A pyridyl)-prop-2- 4
ynyl i deng] - pi peridi pe 0 SN\ N CH 1-(4-phenyl-4-
119 OH Y oxobutyryl)-4-[3-(6- 373.2
0 0 Z methyl-2-pyridyl)-prop-2- 2
ynylidene]-piperidine
"o 100 ] rimathorybenzoyl)-4-{3
H,C. 3 Z trimethoxybenzoyl)-4-[3-
120 OD\K H.C. mmms (6-methyl¥2-pyri<}ilyl)- 4057 1
"o on >o o - prop-2-ynylidene]-
° piperidine
:‘?: oj: PN 1-(4-nitrobenzoyl)-4-[3-
121 o* Q( O\(O/\Cjw (6-methyl-2‘-pyridyl)- 362.2
OH P prop-2-ynylidene]- 4
o °© piperidine
z X_ N_ CH 1-(3-methyl-2-
122 e /@(OH H,C N [ ° | nitrobenzoyl)-4-[3-(6- 376.2
< LT oM © Z methyl-2-pyridyl)-prop-2- 3
-0" "0 ynylidene]-piperidine
7 N__N__CH 1-heptanoyl-4-[3-(6-
123 “ac/\/\/\g/OH HC " N I/\ ? methl;/l-z-gyrid[yl)Eprop-Z- 3285 -3
0 ynylidene]-piperidine
R 1-(2-thienylcarbonyl)-4-
oa | LA on | An SN | [36emethyl-2-pyridyl)y | 323.1
S l_ -2-ynylidene]- 4
o prop-2-ynylidene
o ' piperidine
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N N cH3 phthal i m dopropionyl)-4- 414.4 1300H O o |

[3-(6-nethyl-2-pyridyl)- 1 o prop-2-ynylidene]-
WeR@wenigdhe O0,cH3 o..CH3 1-(3-chloro-4,5 H c PEI/BE2008/006351
~~~ N C H 3 di net hoxybenzoyl 694-[3 131 3 OH Cis " |
(6-methyl -2-pyridyl)- 411.2 C o prop-2-ynylidened- 0O
pi peridi ne 3 CH3 NO No 1-(2-methoxy-3 1 N N cH3
pyr{dyl carbonyl})-4 [3-(6- 348.1 132 Qi OH I
met hyl £2- pyri dyl )-fr op- 2- L YRVl d deneid pi-pduordbuneyh-
9Qs5F Fi <5< Hylpw f | uorppiyeny! | H3-(4-metiyy]-2-- 337.2
triazol - 3- car bonyl ]-c4- 416. 2 N- N pyidyD-Rrop-21N CH 7
[ 3-( 6- et hyl - pyrl dyl)- 4 H3C <" NwCH py4dqQR]-piperidine
prop-2-ynyl | dpr 0__piperidine SUBSTITUTE SHEET
(RULE 26) WD 2( 09/ 015897 F’CT/ EP2008/ 006351 -70 Br Br
1- (B- _ropopher ce 4 pQH ~ N11[3 @ pgrimidinyloxy)-
1b8- [ 8+ petlhyl o2- pﬁa 0 pr bp t4r[aé§1’@fthy" 4111
pi peri di ne °1-[|3-(5- net h?/l “1, 2 4K N N| 2 Y')Pml;'c'i 3
oxafi azol - 3-yl )- benzoyl |- 399.1 1 135 e"ﬂs*’@ [idige
A4-1B-(6-pethvl-42 ONO O NO-Z n\/rl d\/l nran
T o ey proep-2
i on % 1-(5-bromo-3-
NN pyridylacety!}-4-[3-(6- 412.0
127 1 @ O m methyl-2-pyridyl)-prop-2- 4
ynylidene]-piperidine
AN CH, 1-(5-quinolylcarbony!)-4-
128 N7 OH NZ N | - [3-(6-methyl-2-pyridyl)- 368.1
] Jog Z prop-2-ynylidene]- 8
N 0 piperidine
HN OH M N X IN\ CH, 1-[5-amino-5-ox0-3-(4-
’ Z chlorophenyl)-pentanoyl]-
129 3/50( %g 4-[3-(6-methyl-2- 432'0
pyridy!l)-prop-2-
a “ ynylidene]-piperidine
o 1-(3-
0 C%;ﬁ 7NN CH, phthalimidopropionyl)-4- | ,, ,
130 N O o \/\P)’N | [3-(6-methyl-2-pyridyl)- 1 :
o) ) prop-2-ynylidene]-
piperidine
CH, 0% 1-(3-chloro-4,5-
H,e 0N N dimethoxybenzoyl)-4-[3-
131 | we® 1 on C,LL»'«O N (6-methyl-2-pyridyl)- 4112
cl ) = prop-2-ynylidene]-
° piperidine
. CH3 C}Ha
N_ _O N__©O 2N 1-(2-methoxy-3-
132 an NN SN CH; | pyridylcarbonyl)-4-[3-(6- | 348.1
N OH l _ methyl-2-pyridyl)-prop-2- 8
S o ynylidene]-piperidine
F F 1-[S-methyl-1-(4-
Q fluorophenyl)-1H-1,2 4-
133 - triazol-3-ylcarbonyl]-4- 416.2
N-N o X _n_cH, | [3-(6-methyl-2-pyridyl)- 4
H3C~<\NJ\I(°H H:’C—(NJYN L prop-2-ynylidene]-
o © piperidine
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ynyl i dene] - pi peri di ne
1- pht hal i m doacet yl - 4- [
WaoP901582B86 d(OH C~zo~ O

0 N CH3
3-
“prop-2-ynyl i den

x" N (6 methYl 2 PYridYl)
8 PCT/EP2008/006351

e] -

piperidine F F N CH 1-(5-fl téro-1Hindol-3 137 10H N
| 3 ylacetyl)-4-[3-(6-nethyl- 388.0 N o N
2-pyridyl)y-prop-2- 5 H H ynylidenel-piperidine C G-
1-(7 chloro 6- 1 th@xy 4 138 N OH 0 N 13N\ cH3
pyr | dyl car bonylj) - 7 bromophenoxyacetyl)-4- | 4., o
138t ny -pyrdyl) [3-(6-methyl-2-pyridyl)- g
ynyl i déne] - |per|d|ne C 1- (1- hyI propi2ynRidéhe H3CN
NNI | UN CH benzotriazol -5- 372.1 139 NNpiperfdi@H N -/ N
—rytearbory—4—13—(6—+—60
met hyl - 2- pyr |d}|) prop 2 yn | i dene] - pi pesi-Gioighyl-02 4N+
1-(2-n|tr engxyacet R R 4-b6méﬁmm&bhykqa= 399.1
1892} 2. M@foﬂ ) QH%d ) - pr b 4{3-(6-methyl-2- ’
,C—~¢ i 7
yny| i den %] ﬁﬁperldlﬁe H§C H3C 1- (2, 5-jpnéwhwbwz- 141
0 OH 0~ ~ | [N CH3 furyl carbonyl )-4; y@hee@el Pgggdine H
€101t n‘ethyi-; pyttdyt—=prop=—2=—7 b
yny| i dene piperldlae G J- (5- chI 12
Cl'g18HNZ3{h en yl ) h r'6§§ ‘)’cffyﬁ“ 400.0
188t hy =%y ¥ d Oaé AN iy '
Yy y yl rop b 8
© plperldme
F 1-(5-fluoro-1H-indol-3-
137 OH a ylacet'yl)-4-[3-(6-methyl- 388.0
g /B N 2-pyridyl)-prop-2- 5
H H ynylidene]-piperidine
o 4 1-(2-chloro-6-methoxy-4
= = (2~ -6- -4~
18 NS j‘:)\(N NNy CH; | pyridylcarbonyl)-4-[3-(6- | 382.2
o0 F OH gH o l = methyl-2-pyridyl)-prop-2- 4
CH3 e} 3 ynylidene]}-piperidine
e H,C 1-(1-methyl-1H-1,2,3-
N NN 7 N CH benzotriazol-5- 372.1
139 N jg\,(OH N:©\r(N [ Y * | ylcarbonyl)-4-[3-(6- 7
N it 0 NF methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine
° R 1-(2-nitrophenoxyacetyl)
s Nt ~ -(2- -
o | OO @[ g NN CH, | 4-[3-(6-methyl-2- 392.2
Ao~ M 0/\(1)/ | pyridyl)-prop-2- 5
o} ynylidene]-piperidine
H,C
M P AN N o | 1H@5-dimethyl-3-
141 o O _J1_ N 3 3 furylcarbonyl)-4-[3-(6- 335.1
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Exaigled 63

1 -phenylacetvl-4-[3-(6-methyl-2-pyridv])-prop-2-ynvlidene]-piperidine

OO FP~NDW
"
a
(@

To a solution of phenylacetic acid (61.5 mg, 0.452 mmol) in 10 ml of CH,Cl, was added
PS-carbodiimmide 1,25 mmol/g (480 mg, 0.6 mmol), while gently stirring at ambient
temperature. After 20 min., the Compound of Example 3 (64 mg, 0.301 mmol) was added.
A very slow stirring was maintained overnight. Filtration, followed by washing the resin
with CH,Cl, and evaporation afforded a crude which was purified by flash chromatography
(CHCl; — 1.4 N MeOH/NH;5 100 : 0.2) yielding the title product (80 mg).

Examples 164 to 189 (Table VIII)

These compounds were synthesized following the procedure described in Example 163 but

substituting reagent B (see table VIII below; commercially available) for phenylacetic acid.
Purification was carried out by automated flash liquid chromatography (Horizon™ —
Biotage) eluting with Petroleum Ether — EtOAc gradient from 100 : 0 to 20 : 80 or CH,Cl, -

EtOAc from 100 : 0 to 20 : 80.

TABLE VIII

Ex. Reagent B Structure Compound Name L(I‘EI-/I;’IS

1-(4-phenylbutyryl)-4-[3-(6-
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Example 190
1-(3-chloro-4-methyl-2-thienylcarbonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-

piperidine

To a solution of the Compound of Example 3 (64 mg, 0.301 mmol) and TEA (70 pl) in
CH,Cl, (8 ml) stirred at ambient temperature was added 3-chloro-4-methylthienyl chloride
(66.6 mg, 0.331 mmol) in 2 ml of CH,Cl,. The reaction mixture was stirred for 6 h at

ambient temperature. After dilution with water and 1 N NaOH, the organic layer was
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O ynylidene]-piperidine O 185 "3c H3c" cH
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188 s off s N\ 1 N~ cH3 nethyl 2-pyridyl)-prop-2-

3 I 5S¢ I . ;
By: %1% §am0 rﬁetMBW thgeﬁﬁ%)vevn §5a¢1 %\ﬁl?s \?721@:[ gﬁggxlggﬁé;_tges_qppropnate

conmlerryehl«azkdmlﬂwrdiﬁlS) prop-2- 369.25 S YO
Exyh I Il nej - pi peri di ne Exanple 190
X | or 0- 4- et hyl - 2- t hi enyl car bonyl ) - 4- [ 3- ( 6- et hy!

1- [321 BYthiagyll)-yDrieRzey Y 8- [B (6 nehyl-20p aﬁwmblag ﬁvrﬂﬂd@ne] plperldme
solutiqn of the Conpound of Exanple 3 (64 ngy, 0.3
MSnIMﬁHbW&OﬁEA)(7o 1) in CH2C12 (8 nl) stirred at

tenperature was added 3-chl oro-4-net hyl t hi enyl
Q‘%%ﬁ‘%e (66.6 ng, 0.331 mmol) in 2 mM of CH2CI 2. The

1-IB{ézwwinmdinm{bﬁnmwﬁé-mewl-ﬂmrﬁvh-mbp-zmidmel-Diperidine
After dilution with water and 1 N NaCH,
Mi:ﬁ&ﬂg{] ﬁggqayer was SUBSTI TUTE SHEET (RULE 26) WD
g/1@;5897 PCT/ EP2008/ 006351 -77 separated and
was e W|th vvater dr| ed over Na2804 and evaporated to

o G5 RIS [@M@ﬁgﬁ% 505, ARG 3 o

bzs(tnphenyl)palladlum(II)dlchlorlde (4.49 mg, 0.0064 mmol) and copper (I) iodide (1.62
mg, 0.085 mmol) in anhydrous THF (5 ml), was added triethylamine (85 pl, 0.61 mmol)

and the reaction mixture was stirred, in a closed vessel, at 60°C for 5 h, cooled to ambient
temperature poured into water and extracted with EtOAc. The combined extracts were
washed with NaOH 0.1N, water, dried over Na,SO4 and evaporated to dryness in vacuo.
Purification by flash chromatography (EtOAc - Petroleum Ether 25 : 75), afforded 17.5 mg
of the title product.

MS: [M+H]" =286.10

Examples 194 t0198 (Table IX)

These compounds were synthesized following the procedure described in Example 193 but

substituting reagent B (see table IX below; commercially available) for acetyl chloride.
Purification was carried out by automated flash liquid chromatography (Horizon™ —

Biotage) eluting with Petroleum Ether — EtOAc gradient from 100:0 to 20:80 or CH,Cl; -
EtOAc from 100:0 to 20:80.

TABLE IX

SUBSTITUTE SHEET (RULE 26)



10

15

5 By the sanme nethod the foll ow ng conpounds were
obt ai ned using the appropriate commercial acid
W@ R09018es: Exanpl e 191 PCT/EP2008/006351

1-[3-(1, 3-thiazol -2-yl)-benzeéAgt| - 4- [ 3- (6- met hyl - 2- pyri
dyl)-prop-2-yn liidenel-piperidine M [MH+ =

400 70 10 Exanple 192
e [ B-Kedgdaysi i di nyl) - bepagy! | - 4-[ 3- (6- n@Bln})oundNall{le LC-MS

nyrl d\/l L- prop-2- yny! idenel m nprJ dine M/Z

23 4
'(3@5 o1 Exa (3 mtr - rldé/ Der
i 4' ,{hd‘i ‘EZJ [ 366.15

1”4

- ni 2
940 he
mmo] ), acety]|
bi s(triphenyl
mo| ) and coppgy h(%) |od| de (16@2 my, 0.085 mmol ) i
anhydrouzm THE (5N tri et lpyhiasbReridyBa- 1,
105 6[1 and@ ctl on XEy € (3Rdimethy1HarR6lhext N| 2328.24
at |

(oH I 1T

I |de (46 AP 0. 647
pat1 adi un(11) di chI orlde (4 49 ng, 0.0064
n

cl osed ov%%sel , OC for 5 hQ cOol ¢a-yhydidanappigenitline

t enper at ure pou into water and extracted with
ETOAC. The cjonb neg eEXxtracts were 20 washed wth Na
O 1N, waper,| dred .ﬁ' NagSO4| and =y@pg{r§§g§tdfy94[4_
196 yn vacuo IR Y 1 t228iBny1)-4-oxo-but-2- 354.19
chrijomatcogr aghy (EtQAc - Petrol eum E h@hdaﬁg piperi&ine,

af florded 17.|5 of the title product. M5 [MH + =
286. 10 25 Exanpl es 194 to 198 (Tabl'g TX) These

conpounds~Wgr e Syp? ng . -
1gipscrci\té,aE)r Exanpl ¢ 19 st limtmfﬁ%&h"t% 354.26
(see tgble I|X b@ conmer cpal |y avgzuyl.@bfl%)peﬁme

r

acetyl chl orli de-"Puri ficati on was carri ed out by
automatedfash— %m d—chronmatograp |y (Hor+zon—TM—

Bi gt age)Hgel Uti nd i Ql e Et hel.3nifd-SB\ridQi-ad- ent

168 M0G0 tlo 20; 0 CH2 CH30 Ehnéha-4fok®mex1:20 |t 312.23

20:/80. oTAth_ I X \SLJBSTI TUTE SHEET ([Rldlyde?d pip¥ifidine
2009/ 015897 IPCT/ EP2008/ 006351 -78 EX. Reagent B
Structure Conpound Name LGCMS MZ F -O N+o t

Ci r11 §ro- 2-pyridyl)-4-14 194 c1 N
rophenyl )-4-oxo- 366.15 oi i O
1-(3‘nm“rtro22 “podyipenel(3 - difipedol Afdthoxyphenyl)-prop-2-ynylidene]-piperidine
A mixture of Compound lc (50 mg, 0.206 mmol), 4-bromo-2,6-difluoroanisole (45.9 ml,
0.206 mmol), bis(triphenylphosphine)palladium(I)dichloride (7.23 mg, 0.012 mmol), Cul
(3.92 mg, 0.206 mmol) in anhydrous and degassed triethylamine (3 ml) was heated at 80°C

under a nitrogen atmosphere for 2 h in a sealed vessel. The reaction mixture was cooled,
filtered on Celite, poured into water and extracted with EtOAc. The combined organic
layers were washed with brine, dried on Na,SO, and evaporated to dryness in vacuo to
afford a residue, which was purified by flash chromatography (EtOAc — Petroleum Ether
10:90) affording the title product (22 mg).

MS: [M+H]" = 386.52

Examples 200 to 215 (Table X)

These compounds were synthesized following the procedure described in Example 199 but

substituting reagent B (see table X below; commercially available) for 4-bromo-2,6-

SUBSTITUTE SHEET (RULE 26)



CH-O N0 CH 1-(3-nitro-2-pyridyl)-4-3 r:::
CH N CH3 (5, 5-di net hyl
WQ200091380Ene) - pi peri di ne

1-(3-nitro-2-pyri

(2-thienyl)-4-oxo-but-2- 354.19

ynyl i dene] - pi peri

-4-0x0 hex-
_O N+O
dyl)-4-[4- 6 G N S

dine -0, N+O 1-(3-n

T 195 C'

328.24 0 C3 3 NO 3

PCT/EP2008/006351

o\ NO

difliigroantsaby. r Putificatién (\Aasl%lééﬂ.o&t by Nibbmated flash 11qu1d chromatography

cycl glexyl - 4- oxo- but - 2- yl i dene] - pi peri d
(Her erigon 1oggﬁp|_61u§mmthfetrgleﬁ{ntIf,tgerz— B qgragiient Qrgmllg)g O to 20:80.
ClL CH3 N cH3 net hyl -4-o0xo-hex-5-en-2- 312.23 o N o

ynyl i dene) - pi peri

dine Exanple 199

1-(3-nitro-2-pyridyl)-4-[3LABLE-Xii f | uor o- 4- met hoxyphen

yl)-prop-2 ynylidenel
1 c (50 ng, 0.206 nnDI)

4-bronpb-2, 6-dif

| uor oani sol e

-pi peridine A m xture of Conpound

459 M, 5 . 206 LC-MS

%’1'3 t REWSRUR | ahosphl ne) té?ﬁt'gﬁl un( 1 1) di ghi GPTRE"E Fames | "7

,10.012 mmo| ), Cul . 0.206 ol ) in

anhydrous and| degass Lam ne (Biplaiwdds,Ranked

23@ BOC _inder| a bgeh at no$phere fof [344byahd13:a
al e sel| Thellreaction nix¢ure wabfweph@d)-prop-2- | 033
filtered on Celi ten‘[g)our ed intorwat & pyllicendlpipeidie

wth EtQAc. The co ned organic |ayers were washed
Wth brineg dBI e?fon NaZSO4 gnd € poLgt ed 1o uryness
in jacug_to 10 affor i due,0’'wni ¢ y
f1ash \@ at ogr aphy n( Et OACI\\- rol eunp;Ef tPOLgpyilfﬁb‘b)

281 flor di gt he| ti[fl g product ( ). l\/get nJS'l) Frop- | 3084
386/ 52 O Exanp| es“200nt% 215 (Tabl e Bynl RSG-piperidine
conpounddinerie synt heS| zed fol | bwi ng the procedure
described—nExanpte 199 but——substituttng—reagent——B
(sele tabl egX el ow, gal ly avallable) for,

4- br onp2<6- |SUB ITNJTE SHERY EF 26)) -Gy gog 97

292:7/0063@3‘9 di f 1 uor sol [ CRpiae %“t"?‘én 356.3
was| car riéd out ] h quLﬁ‘ffndl’r’]ey
chrjomat ogr 8phly (Horgzon TM - Bifot age) uting with
Pettrol-eum-EtRer EtOAc—gradient from100:0 to 20:80
TABLE X 5

N [lg(znitro—2—};yrid?ll)—4-
— - -(4-Cyanophenyl)-
203 | = )=~ | prop-2-);/nylli)deney]-) 345.4
o piperidine
o}
Q/\Q\ 1-(3-nitro-2-pyridyl)-4-
. o 3-[4-(3,3-dimethyl-2-
204 | "Oaka, | N NP<°”3 c{)xo[-x-(azetidinyl)-y 4175
s — ! N+O- 0 CH, phenyl]-prop-2-
o ynylidene}-piperidine
~ 1-(3-nitro-2-pyridyl)-4-
N N__N {3-[4-(1-
205 |‘d J 0 o pyrEo]i(dinylmethyl)- 403.5
SN phenyl]-prop-2-
o N\D ynylidene}-piperidine
cH 1-(3-nitro-2-pyridyl)-4-
o JO\ N N (3-(2,3-
206 |\© CHy 7 dimethoxyphenyl)- 380.4
= N*O— prop-2-ynylidene]-
5 “CH piperidine
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Ex. Reagent B Structure Conpound Nane LCMS MZ F N
N 1-(3-nitro-2-pyridyl)-4 200 [3-(4-cyano-3- | N+O- N
WO p@9GIBhENY| ) - prop-2- 363.3 F ynylidene] - pi pRCT/EP298/006351
6 FO CHUNNZ21-(3-nitro-2-g@poridyl)-4- 201

[3-(5-fluoro-2- _ nethoxyphenyl)-prop- 368.4 0 N+~
2-ynylidene]-piperidine CH3 6 FF NNF
1-(B-nitro-2-pyridyl)-4- [3-(3,5-diflugr gh gl - 202

| Op | prfiopr 21 yriyi@ens i pTrﬁ( Pifes2-PRide)-40

N Enifro-4-p s Iphenyl)y | 388.3

P34 nophenyHj > \ Ig N f&’gﬁ%ﬁp eNDN :

) . nel-

pi perigine O L- (8 N

{3-[4-(3,3-di pet hyl -2 204 N~~=H, oxo- - azet| di nyl) -

417t5 CH DL N+O p CH 3 phenyl] prop4?2

k. it |

Be © 399.3
prep-2-ynylidene]-

1- ( piperidine

-0_ ., 0 ; ;
SNt = 1-(3-nitro-2-pyridyl)-4-

209 ? N = CH, [3-(3-methylphenyl)- 334.4
3 prop-2-ynylidene]- )
~_N piperidine

~0.,,+0 1-(3-nitro-2-pyridyl)-4-
N 2N pyridyl)

210 ©/ O/\QO\C‘% [3-G-methoxyphenyl)- | e,

3 prop-2-ynylidene]- |
' N piperidine
N N ~ A N 1-(3-nitr.o-2-py'ridyl)-4-
zn | Lo Y D e | 3724
X + -e- -
N\/ N N piperidine
(0]
N
I 0,0 1-(3-nitro-2-pyridyl)-4-
N AN [3-(3-
212 = N N cyanomethylphenyl)- 359.4
\ L‘ Xy | prop-2-ynylidene]-
| piperidine
5 _O\N+O = x z: [lg((3:;nit'ro-2}-lpyri?)yl)-4-
- N <0 -(3-nitrophenyl)-
213 ©/ 2 prop-2-ynylidene]- 365.4
~ N . piperidine
A R _ 1-(3-nitro-2-pyridyl)-4-
214 ©/ NN A 2N | [3--cyanophenyl)- 345.4
) prop-2-ynylidene]-
I N piperidine
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[3-(2,3- 00o_ NN D~ 206 c" . - dinethoxyphenyl)-
380.4 IN+ O O, prop-2-ynylidene] 6 CH3 CH3 pi peridine
WEUBSTISBUTE SHEET ( RULE 26) WD 2009/ 015897 PCT/EP2008/006351

PCT/ EP2008/ 006351 -80 F 0 1-§13-nitro-2-pyridyl)-4- N+
F[3-(3 207 I N trlfluororrethyl phenyl) 388 3 \ NF
prop-2-ynytidene]prperidime——Br—OC— OB

1-(B-nitrop- )yr-d)J\P/b) 4- 208 N [3-(3-b om) henyl ) 1)'4-

d 2_
prop- I'i dene] i peridine nitrQy
215( 3- 0- 2- ﬁyr N4 09 T cl S%—chlo;c])ld i?]'l)' 354.8
[ 3-( 3- net hyl phenyl )Y 334.4 pr -yny Eg% gi T°%, , 1 lh
piperld'ine oHB -OTNHO 1 (3-nitro<2-pyr dy -4
[ 2 3—met hox "\hal"\\ll \ 3504 210 ~-ij
‘[T J LA BLEA A4 ] |\4II]I / A~ A~ A~ A" [ == =~ 4 T

prop-2-ynylidene]- piperidine N NN

Exgmégzjgtro 2-pyridyl)-4 211 NI [3-(6-qui noxalinyl)-
N | N+0 N~ prop- 2- ynyI [ dene] p| peridine ON
Dutiss 1 phe ] 17

The title compound was obtained as described for the Compound of Example 1, but using in
the last step Compound 30a instead of Compound 1c¢ and iodobenzene instead of 2-bromo-
6-methylpyridine. The crude was purified by automated flash liquid chromatography
(Horizon™ — Biotage) eluting with Petroleum Ether - EtOAc 6 : 4 affofding the title
product as a brownish oil. '

MS: [M+H]" = 300.32

Example 217
1-(t-butoxycarbonyl)-4-(hept-2-ynylidene)-piperidine

A mixture of palladium tetrakis(triphenylphosphine) (21 mg, 0.018 mmol), butylamine (2.5
ml) and Compound 49a (200 mg, 0.724 mmol) were stirred at room temperature for 45
minutes. Copper iodide (10.3 mg, 0.05 mmol) was then added, followed by hex-1-yne (41.6

ul, 0.362 mmol). The solution was heated for 3-5 hours at 70°C till change in colour to
depth blue. The reaction was quenched with ammonium chloride, extracted with diethyl
ether, washed with brine, dried over magnesium sulphate, filtered, concentrated to dryness
and purified by preparative HPLC-MS e affording the title product (78 mg).

MS: [M+H]" =278.4

Examples 218 to 226

These compounds were synthesized following the procedure described below (method A or

method B, Table XI) using commercially available starting materials. Purification was
carried out by automated flash liquid chromatography (Horizon™ — Biotage) eluting with
Petroleum Ether — EtOAc gradient from 100:0 to 20:80 or by classical flash
chromatography (Petroleum Ether — EtOAc mixtures).

Method A: A mixture of Compound Ic (36 mg; 0.148 mmol), Reagent B (0.296 mmol),
bis(triphenylposphine)palladium(Il)dichloridle =~ (3.60 mg, 0.0051 mmol) and

SUBSTITUTE SHEET (RULE 26)
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212 91 N cyanonet hyl phenyl)- 359.4 N
prop-2-ynylidene]- piperidine O -0 Nt+O

W@ 200301897 0- 2- pyri dyl )-4 213 1\ N O N NO PCT/EP2008/006351
[3-(3-nitropheny|) 365. 4 z8¥op-2-ynylidene]- N
piperidine i N -0 N+O 1-(3- nltro 2-pyridyl)-4- 3 3-c

en | 214 - 345.4
tetﬁ?&?/ ﬂ%%ﬂﬂ%}de i 55' "ﬁ% 5 amehse e injapseqled yepse! at 80°C
andzﬁ% rH@teaQQ&/tlQé 539 Etlfr’g étEéR)Z@Q‘gll 096:3ark, codtdd ol amtlett&hperature and

-nitro-2-pyridyl)-4- 215 [3-(3-chl orophenyl) - 515
rmsedr\mih dpORoy n%l/ B 1: solggan gvay| vpﬂsb@d W@lthn@atermalng|oerexzmezso4 and
eva;uoiéteé’g} FINERIR A Hir nf%gﬁ%hﬁ%a&r sifiaaphy (B1OAC-ETP 15:85),
affokelad theréttk produdthie Conpound of Exanple 1, but using in

5 the last step Conpound 30a instead of Conpound | c
and i odobenzene instead of 2-bronop- 6-nethyl pyridine.

¥ b { f
M R T P Fheh 15 2 BRE 0SS EPh, el B, (0253 mmol)
tetriZlétSftuphmy\lrEtomlnme)pEda@mn@) (8 inga 0f0H68 |nnrgolt) laed poppee(l) iodide (2 mg,

?Pg]i%l) glit%l%gaylia(x?msz? gﬁi: élil/a F%aé?g[ ves's_gl, was s:%lrred a% 90319 for 2 h, cooled

to Aml)leﬂlt temppriatute YpotréBife vaiek REd bgtratedAwith FtOAS. cl‘fhe EtOAc solution
paIIadlun1tetrak|s(tr|phen | phosphi ne) (21 ny, 018
waymyashed pivith| wiatene deied soven Nezi(d @adpeiarerasgla i Z@WHWQ in  vacuo.

Pur@ﬁgaﬁﬁrrl] W‘ﬁa@h ké\%rrgg]a%%r%ﬂéﬁgE???% ‘Eg‘iﬂr% ﬁ%ﬁg@%h’ rtk?ﬁ t§tﬁer V\%‘rééucts

t hen added, followed by hex- -yne (41.6 |, 0.362
nmol ). The sol ution was h%%&% &E 3-5 hours at 70C
till change in colour to =&epth=bl ue. The reaction was

guenched with amoni um chl oride, extracted with
diethyl ether washed with brine, dried over

Exr.Télglr’\]eeagelznlfIH] pul phat €, Sftrlulcttuleer ed, concent anrﬁpeogmé Igan(ljery Q’E‘S/\qu Method

0._...,0 . .
B N* RN 1-(3-nitro-2-pyridyl)-4-
| N ~N [3-(6-trifluoromethyl-3-
=
218 \Q\ff ,:jl( | ___F | pyridyl)-prop-2- 389.10 A
= v F | ynylidene]-piperidine
F 0. N .0 = [ F 1-(3-nitro-2-pyridyl)-4-
ENGFEN 3-(2-fluoro-6-methyl-
219 @CH = N | :N g-p(yridyl)-prop-z- ’ 333.14 B
3 ~_N CH, | ynylidene]-piperidine

220

O\N+O = X Br ol 1-(3-nitro-2-pyridyl)-4-
N AN [3-(3-bromo-2-chloro- 434.99 B
“ 3 | N 4-pyridyl)-prop-2- )
=~ N = ynylidene]-piperidine

O
Br O© AR Br o | 1-Gonitro-2-pyridyl-4-
| F [3-(3-bromo-2-fluoro-4-
221 X N A . 418.97 B
\G/ = ) | _N pyridyl)-prop-2-
Z = _N ynylidene]-piperidine
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and purified by preparative HPLC-MS e affording the

title product (78 ng).
wWQ21B058226 These conpounds were synthesi zed fBRCT/BR0A$006351

20 Ms:

[MeH + =

278.4 Exanpl es

the procedure described bel ow¥nethod A or nethod B,
Table XlI) using commercially available starting
MaErerials. [Purificati on was 2o carried out by
aut omat ed f|l agh lo qui d_chrongt ography, M -
utiny “Petxol dumchy f]@(mr 2@3&”‘%]- adi ent
SO fto 265 r by clias |caIL2_ D-prop-2- 353.14
chlr omatogr aphy. ( Ret r ol eum Etwer - Ety e,{g]mémﬁg)
: m xture of Conmpound 1 ¢ (36 ng; O0.148
Reagent—B (0296 mot),—36
yI—@ospin [ 1) di ch| oride 3. q0

1o

53 gm iyt
8§HF %E L Z;' g
s h in seal

NBagIms

= LLA®A® § e

C lcllpbl AL UT U

55 g, 0- 593 nmol fy ed
vessel at 80C nd the nelted m xt ure was stl rred |at
(0] f" Fnr 1 haoalir o CGGI Sd tG anrt;l e t +tonmmeraturano nd

rijnsed wi t E4OAG The Et OAc sol utilon was washed Vith
wat gr, «drirgd oVt d Nev&poﬂ'ﬁ é‘&o'?t?yr(b"ry ess in
aMdcuo.] Parilfi caki oN f 1 ashy chyomat %}Qiﬁr% y@Ac BYRe
19: 85) 5 |afflorded the titl odugli°er'12d'me A
sql uti on off Conpound |Ic (23 ng; O. S HE* TS Reagent B
(Q.253 molh
t gt r aki s(trl phg@y{’bposphl ne) pal | adi un(0) (8 ng, 0./0069
nTrol ) C@nd ¢oppel ( (2 ng, |O(DMO&G2myrsly)-4i n
226 1i ety m ne (4 m gal ed é’s(éeiOPrOMS'%H nr£923
at 2 h, cool ed 10 MRbi ewt’yrgggéi’ \
pqur ed int ¢ water and extrégrt"/}ed witi e°‘pe"#|%e Ef| OAC
sqolution was washed with er, dried aover Na2SO4 and
eyaporated|to dryness in vacuq, Pprification by flash
chr omatog, pﬁyN.Pé %) C"éf o(he-2-pidyi)-2d ¢
noduy . TABL agent | B-(Setheryt3dr e
22?:0er u/n% n’ﬁ( . o PBeyridyINrop-2- el
1{(3-Yi troq2- dyl)-4- 2187F i N Xpfidgne]-piperidine
(6-trifluotronmethyl-3 F F NF pyridyl)-prop-2- 389/10 A

F F ynylidene]-piperidine F -O N+O

1-(3.0itro-2-pyr
E—’“’F@I—?—%&I uor o- 6- et hyl

idyl)-4- 219 - NN -N

1-(3nNoFHByanb-udenelm&th PEI-h Hidi8)-prop-2-ynylidene]-piperidine

The title compound was prepared following the procedure described for the compound of
Example 59, but substituting NMP with N,N-dimethylacetamide and substituting 2-
fluoropyridine with 2-bromo-5-nitropyridine. Purification was carried out by automated

flash liquid chromatography (Horizon™ — Biotage) eluting with CHCl; - 1.4 N MeOH NH;

100:0.5.

'H-NMR (CDCl;, 8): 2.42 - 2.54 (m, 2H), 2.67 (s, 3H); 2.75 - 2.90 (m, 2H), 3.83 - 3.95 (m,
4H), 5.70 (s, 1H), 6.60 - 6.70 (m, 1H), 7.12 - 7.20 (m, 1H); 7.28 — 7.38 (m, 1H); 7.60 — 7.70

(m, 1H); 8.20 ~ 8.30 (m, 1H); 9.08 (d, ] =4 Hz, IH).

MS: [M+H]* = 335.17

SUBSTITUTE SHEET (RULE 26)

CH 3-pyridyl)-prop-2- 353.14 B




10

15

20

25

30

Br -O N+O Br 1-(3-nitro-2-pyridyl)-4- 2201 C N C
[3-(3-brono-2-chloro N & ~, IN N 4-pyridyl)-prop-2-
Wa209068% ynyl i dene] - pi peridine Br ON\+O F H_ PCT/EPO$D06351
N pyridyl)-prop-2- 418.97 B N%nyl i dene] - pi peri di ne
SUBSTI TUTE SHEET (RULE 26) WO 2009/ 015897
EPCT/ 08/ 006351 -83 F -0,N+0 F
l@@%ro 2-pyridyl)-4- C 222 sr, CR3 N CH3
1-{63méthoky-8aiiRo - pidyy4-18-23, @-)diﬂtd)%ﬁheﬂ@@rc% 2-35311&@416ﬁpmer1dme

ri N ynylidene]-piperidine Br F O
1-(3-nitro-2-pyridyl)-4- Y223 I N

1--%u£0§£cjr99 D)2 i . 1 97) ide iperidine (Compound
228a) 3- nltro 2- pyrldyl) 4 224 , N U [3 (6 fluoro 2

A ) o080, Bonbiy & 1 ST s R 880

tetEa?asQ@mh&gnpmnM I\f(o?@@ gvo@nﬁ?&) %ﬁpﬁerab\'fo&e (((:)'_[3078 g, 0.04 mmol)
pyridyl)-prop-2 ynyTi dene] - pi'peri di ne

an®li¢tonyl-35- @ﬂaorpb(e@zenﬁ {4DHE- (M/ mirggl) )deE[f&'a(Q(Sz;r@t WascyeaBed for 3 h
at gﬁ"% %i[e\leﬁ\gjlr_sd&ltég rr?ad‘,ltlﬂg nixfite way cgolgc{, pgured into water and extracted with

EtOAc. The combined organic layers were washed with brine, dried on Na;SO4 and

evaporated to dryness in vacuo to afford a residue (0.062 g.), used in the next step without
further purification. '

'H-NMR (CDClI;, 6): 1.50 (s, 9H), 2.27-2.37 (m, 2H), 2.52-2.60 (m, 2H), 3.45-3.55 (m,
4H), 5.56 (s, 1H), 6.74-6.82 (m, 1H), 6.91-6.98 (m, 2H).

MS: [M+H]" =334.15

4-[3-(3,5-difluorophenyl)-prop-2-ynylidene ]-piperidine (Compound 228b)
To a solution of Compound 228a (0.090 g, 0.27 mmol) in CHCI3 (1 ml) was added

trifluoroacetic acid (0.42 ml, 5.4 mmol) and the reaction mixture was then stirred at 70°C

for 15 min. until the complete conversion of the reagent was observed by LC-MS. After
cooling to ambient temperature, water was added and the solution wasalkalinized by
addition of 2 N NaOH. The solution was extracted with CH,Cl,, the organic layer washed
with brine and dried over Na,SO, affording the title compound (0.051 g).

"H-NMR (CDCI;, &): 1.85 (s, 1H, broad), 2.27-2.38 (m, 2H), 2.52-2.62 (m, 2H), 2.90-3.00
(m, 4H), 5.49 (s, 1H), 6.72-6.81 (m, 1H), 6.90-6.98 (m, 2H).

MS: [M+H]" =234.26

1-(6-methoxy-3-nitro-2-pyridyl)-4-[3-(3.5-difluorophenyl)-prop-2-ynylidene ] -piperidine
A solution of Compound 228b (0.046 mg, 0.197 mmol), 2-chloro-6-methoxy-3-

nitropyridine (34.6 mg, 0.18 mmol), potassium carbonate (50.3 mg, 0.36 mmol) in N,N-
dimethylacetamide was heated in a microwave oven at 165°C for 3 min. Afterwards, the
reaction mixture was cooled, poured into water arid extracted with EtOAc. The combined

organic layers were washed with brine, dried on Na,SO,4 and evaporated to dryness in vacuo

SUBSTITUTE SHEET (RULE 26)
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Exanpl e 227
1-(5-nitro-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2
WO giwgligenel - pi peridine The title conmpound waBCT/EP2008/006351
prepared fol |l owing the procedi#re described for the
conpound of 5 Exanple 59, but substituting NVP with
N- di et hyl acet am de sybstituting 2
fo Pffﬁférao‘ﬁ?&di“ﬁl Wt pznﬁ?fghis%ssslmrwaswra@hﬁ &EtOAc — Petroleum Ether
5 5‘55 !affbx%ﬁ{g B0 iR PréRke foarksqyt by automated flash
i qui d chr omat ogr aphy (Horizon TM - Bi otage) el uting
M&a[Mﬂ@Hel@SélG_ 4 N I\/EC]-| NH3 100:0.5. ' H NMR (CDC13,
8): 2.42 - 2.54 (m 2H), 2.67 (s, 3H); 2.75 - 2.90 (m
2H), 3.83 - 3.95 (m 10 4H), 5.70 (s, 1 H), 6.60 -
Exﬁmﬁlégm] 1H, 7.12 - 7. 20 (m 1 H,; 7.28 - 7.3 8 (m

8.20 - 9.08
g alrppeperidine

Th§Hﬁ€£osﬁsgggd 26 pvgaaz&wuale%@aeﬁﬁ&o%m@e@sé,} t0é Bpound of
Exa.rnpb 681 foxk ysuBstititimg -NMBy wiidly NN 4lifn8thy BicStatide wod opibstituting 2-

ﬂu§ O%)Ylp F o%}ﬁaﬁ[}gﬂﬁlpj -ﬁ)ﬁfgye rrg%me and reacting the mixture at ambient

tenfpegitiilel GMRIFREAN )40 Rarfrel NVt 8¢ NAiforRhRET fiskhNBquid chromatography
(Conmpound 5 228a) A m xture of the Conpound j 9a )
(Herizon1 0 -Bioweaoelviing yith §31Cladi ¢ MeOH NH; 100 : 0.5. White solid. Yield:
644t raki s(triphenyl phosphine) (0.023 g, 0.02 nmol),
copper(l) i odide (0.0078 g, 0.04 mmvl) and

'H-].\TMR]WDCIgSéﬁZGSf-lM@b,GZH)eB 69((51%9, 2634 2mm50(n), 22H)p|3 ?EA:; 95 (m,
eat ed 0C. Afterwards

4H§ eﬁa@% (S@AHaﬁ Z<% re7 Maémc bHP’e7d22 pat}Péaﬂ Do 7 wAtrer- 6Qr€’éll’ TH); 8.32 (s
opgxtracted with 10 Et OAc. The combi ned organic |ayers
re washed with brine, dried on Na2SO4 and

MS:\[pdflaEedotl® dryness in vacuo to afford a residue
(0.062 g.), used in the next step without further
purification. 'H NVR (CDC13, 8): 1.50(3, 9H) ,

Exandd23037 (m 2H), 2.52-2.60 (m 2H) .45-3.55 (m
Tﬂ%—? 6 (s, | H, 6.74-6.82 (m H) 6.91-6.98 (m

1-(>pethyl - Mo-&mmﬂ)ﬁ;@g@nmngmmnmmmwmﬁgm@@gm

Thé){lﬁﬁ tcgrgﬁw %Oﬁgljeg%lgﬁgégg\k;?)g tégg%g&g‘g i’%gcq‘ gc)efi;igrl ﬁle compound of

Exdold 39( Hut mhbstmﬁd ﬂédlmetthylﬁc’tdtmmda fet NMPagiddsubbtitd@ngr2 bromo-3-

.4 eact| e was then stirred at
me‘%’cs' 2‘5’%’6‘3 aft ‘Fﬁ’SB ﬁ{ °£ﬂPtYF‘ "’teh !:fgﬁ‘?ﬁP’éf"é‘s camigd out éﬁha‘c‘}?mated flash
nqdlén ShroBAMphYASIoBRSE™M e i hy, geygwﬁé witH €HCFQal .4 ROMEOH NH; 100 :

mbi ent teng(erature wat er was added and the sol ution
02%\%10%3(1% tfdldk%”éddltl on of 2 N NaOH. The sol ution

'm IR Gt i e ogap oSk A 6o Gy TN T TS (m, 21

|
3516?%133;(311492 064 %)m) H(NM?J(QS)%}& ég@ 7mi7§c5J(580Hi 1H); 7.56 (t,
Qog@zgmggls(s 1H), 85%(5 1

MS: [M+H]* = 349.23

Example 231
1-(5-cyano-3-methyl-2-pyridy1)-4-[3-(6-methyl-2-pyridvl)-prop-2-vnvlidenel]-piperidine

The title compound was prepared following the procedure described for the compound of )
Example 59, but substituting N,N-dimethylacetamide for NMP and substituting 5-cyano-2-

fluoro-3-methylpyridine for 2-fluoropyridine. Purification was carried out by automated
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25 (m 4H), 5.49 (s, 1H), 6.72-6.81 (m 1H), 6.90-6.98
(m 2H). Ms: [MtH + = 234.26 1-(6-nethoxy-3-nitro-2

W@ 0pgIa8y7 4-[ 3- (3 5-di fl uorop gnyl ) - pr op- 2- ynyPCHEP2908/006351
pi peridine A solution of Conpdund 228b (0.046 ny,
0.197 mmol ), 2-chl oro- 6- met hoxy-3- 30 nitropyridine

ﬂaéhg ﬁg&d'ﬁﬂmﬁatgﬁr %01‘1 tntrr]';ils 8{n §§)|a%§t?€£§“tne€t?)ééﬁ rT%etz_ioleum Ether

2:8nivetlowisheotid eYieht: 8185€ for 3 min. Afterwards, the
reaction m xture was_ cool ed, poured into water and

&M&é@@@lwﬁ -3 GaH), P ¢ aiBi(medt).? 66,4, 3H)agdis- 2.88 (m, 2H),

5 AR LR, A Ta i Qadh R (000 SEPER B0 77

1H2,00%8 015897, PH)/ ERR2)BHP06351 -85 to afford a
esidue, whi was purified by flash chromatography
M%&p&i’b -‘%{ﬁll eum Ether 5 : 95) affording the title
product (0.058 g). M= [MH—I]+ = 386.16 5 Exanple 229
(5 brono- 2- pyri m di nyl)-4-[3-(6-nmethyl -2-pyridyl)-pr
M l i denel - pi perl dine The title conpound was
] 1. .Ng C Je crllbdforte
A ﬁﬁx%ﬁldﬁﬁ&&dmp‘@hdmf@(aﬁi@ﬂ: 5(@5@2 £, 48 enrdal), 5- bromo-2-cyan0pyr1dme
fl uoropyridine with 5-brono- |odogyr|md|ne and
(0.07dac8i né 4D emamobh U rSESIHM o RATPERALE 16 Pedpe% atdir amol),  1,3-bis(2,6-

SIS GRS AL bl 8 o

mg(HGI ;amol),.in ahh%ﬁ]h*. Ndiiieg%ed TDH5 @3 ‘ﬂﬂ) twas hedtedﬂ in é(nﬁctrdWave oven at

1106§'f%§?1_6 ml_ll-?l\%/gl Ss(eﬁ]) TE?_D\'eacgorggnxtuge yss ggled 49_(bured into water
and%x@écté& witHHEtOAe. Oﬂue coﬁablﬁed(d’fgarﬁ&'uaye% \zgre w%hg@ v&t{l‘ﬁl bri_x?]e dried on

)83) 50 - 7.60 (m 1H) .
Na,SOz3and f@apog(tgqlrfg drypesy in vacuo to afford a reSIdue whlch was purified by flash

chrfrsxgtg gﬂgﬁg Wit(ﬁ}é’] :jfé%tp lgu.rR %rtﬁegé lh aﬁé%ﬁ’nr%éleﬁ r}%o%uézﬁ_gy @#dd%

NMRQCWﬁ,Qﬂ z ot mw4rqgl nHye 11063y, 0. 7pesz o0 hed 2Her3.4£3.60 (m,
e 59, but substitutin

I
AR R A e O G 2 7P e (BUBKR L5 F770 (m, 2HD); 8.35 (5

1g)2- brono- 3- net hyl -5-nitropyridine for
2- fluoropyrldl ne. Purification was carried out by

MSa[MeHt=ed15MEsh 1iquid chronatography (HorizonTM -
Biotage) eluting with CHC13 - 1.4 N MeOH NH3 100:
0.25. Yellow solid. Yield: 97.3% 25 'H NWVR (CDC13,

Exaliple B339 (s, 3H), 2.46 - 2.56 (m 2H), 2.59(s 3H);
427%1-2851m§2|—|) 31551-. .

A mI )thre &j@c&hpourtﬁ of E%taglph_g} (Olldd) g, 08481 r‘?m{o%) 31br|5|1)no 4? meﬁlylpyrldme
(©. 046 g 040 mmol), cesium carbonate (0.658 g, 2 mmol), 2-
(dicyclohexylphosphino)bipheny! (8.8 mg, 0.024 mmol), palladium(II) acetate (0.0027 mg,

0.012 mmol), in anhydrous and degassed toluene (3 ml) was heated in a microwave oven at
at 150°C for 15 min in a sealed vessel. The reaction mixture was cooled, poured into water
and extracted with EtOAc. The combined organic layers were washed with brine, dried on
Na,S04 and evaporated to dryness iz vacuo to afford a residue, which was purified by flash

chromatography (CHCls — 1.4 N MeOH NHj 100 : 0.25) affording the title product (0.008
2).
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M5: [ MtH] + = 349.23 30 Exanple 231
1- (5-cyano- 3-net hyl - 2-pyridyl)-4-[ 3-(6-net hyl - 2- pyri dy

WO 2000065892- ynyl i dene] _piperidine The title coPGUEP2H08/006351
was prepared follow ng the prSJCedure descri bed for the
conmpound of Exanple 59, but substituting

i et hyl ' f N d bsttut]
B R T Bl B S 89277 - 2.7 m, 20,
-f { di e iffdscabi i _
24 42PN i, B 20 an A Rl Lo 8,725 - 70
THPCOTEPZ008h006B58. 20 —863G (rasdtl i qui d chr omat ogr aphy
Bi otage) eluting with Et OAc - Petrol eum

. . n— 1

M%M%ﬁ?27gM'%|lom sh solid. Yield 81.3% 'H NWR
(CDA 3i b): 2.33 (s, 3H), 2.45 - 2.56 (m 2H), 2.66
(s, 3H); 2.77 - 2.88 (m 2H), 3.40 - 3.51 (m 4H),

Examplk 234 | H), 7.15 (d, J = 8.0 Hz, | H), 7.32 (d, J =
3.0,

hD . - g-’ gthl- =P Iﬁd 1-.- - 'eng'-ier %@ 1[_0( ’6- c

S~A0 (S, VB T MFE + = 82922 — EXanpr & 23
A apyturedgf Yhed ediBpbrdref Bxhmplep§ r(0dYb )g, or.3p n2myl), #ibdenelsoquinoline

O Pef S Moad R <5 508l G dy BRI 2 TRy ghosphino)-
1,1%in&bHHh16A¥00)01 1 g,@b%@%ﬁ%%@&@g@%&a& (00027%hg,:0.012 mmol) in
1, 3-bis(2,6- dirsopropyl phenyl)i m dazolium chl oride

anlygrags wge(i deg@sedhtebiene (haul) wier heafedia) refluastuader { witrogegpatmosphere for
18 0 STh% ggat%teig?{'}?ﬁ&mé Dal r&@é{l‘éﬁ,"é@g%d“ g}t&' S %ﬁﬁ grlﬁ%écfn“}rﬁhl) EtOAc. The

n"a mcrowave
combisediloeghnie dsets weke washal with brine wired was Nag8Dednd evaporated to

poured into ter 15 and extracted.wi.th_ Et OAc. The
dryRESRHT AEEHOORGETd rs3/dis WY woBRWEIEdDY ﬂa%ﬁwategqaew (CHCI; -

d : cdr, i fk1VACUO t O
L AR e R () S e o

'H-0\MBN&RGaHh .50 s, GRD, 2.6Pe 1781 (ey 2HE het — B:0R) (na 21Dy 312B1g 3.36 (m,

4H}, @%o@éﬁt J(}‘Ii’a 9;@?@?&? éci)o 18%,’31%.,29 g&%—wgoﬁ( _@DS‘HSH.%:Q) f'=‘§§0 Hz, 1H);

_ 0 -5 . 8 (4 7 OB 017 128 :
7.7%(14? 78%1@ 1%121375894{%% 1?5(?1&%’.(12{3’ éh*g(%, OJ (?ﬁo %ZZD ﬂﬁgégg (s, 1H); 8.23
(d, { 5,8.0 Hg, 1HKP.0MNGS; 1HM+H] + = 315.17 Exanple 233

M%I%Iﬂf;%b_ﬁ_ pyridyl)-4-[3-(6-nethyl-2-pyridyl)-prop-

dene] pi peridine 25 A m xture of the conpound
of Exanple 3 (0.102 g, 0.48 mmuol),

3-Qropo-4-net hyl pyridine (0.046 g, 0.40 mmol), cesium
Exsuplt 35 Mpédate (0.658 g, 2 mol), 2-
Js aRAVHABLBOEN1-3-By3dyT prop- 2ofyITHERE Lpiperidine

pa ny, . , 1IN
A amttyr efsthenCodyyasd edf thxdamptee 3( 506 )mgya . Ioeatredl); B3-methyl-1,2-

ore[Fuel@ R ctRl i il mielaliaadedhilag B Bati inetanol 10

ml)Wedsefefluxed for 8 h. The reaction mixture was evaporated, poured into water and

extracted with EtOAc. The combined organic layers were washed with brine, dried on
Na,SO, and evaporated to dryness in vacuo to afford a residue, which was purified by
automated flash liquid chromatography (Horizon™ - Biotage) eluting with Petroleum Ether
- EtOAc 85 : 15, affording the title product as a brown solid.

MS: [M+H]" = 307.61
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30 and extracted wth Et QAc. The conbi ned organic
| ayers were washed with brine, dried on Na2SO4 and
W@upot®ved to dryness in vac%g to afford a r eBCHER008/006351
whi ch was purified by flash hr omat ogr aphy ( CHC13 -
1.4 N MeCH NH3 100: 0.25) affording the title product
EXE Eg g) . SUBSTI TUTE SHEET (RULE 26) WO 2009/ 015897
08/ 006351 -87 1H NMR (CDC13i 8): 2.38 (s,
1- @Hiltoxﬂcaéiﬂonv)@-$l4-rr(dﬂhox21bﬁrbotivl5)8y §36-ndthyl- 22m7r7dvi) &0872 ynyl)-
(m,2H, 3.04 - 3.12 (m 4H), 5.63 (s, | H),
Bﬂzﬁﬂ-@-(m I H, 7.13 - 7.20 (m | H), 7.25 - 730(m

Tola é&utw?x_gfgtgi C%gﬁ)guﬁ(mof Exz?’xl}nplg%92(@0 még 0315 &ﬁﬂol)2 If&eth&@mme (65 OL,

045, 1(114101)smq lﬂl—dlmeﬂaﬂ‘(’)mMOpﬁac(lﬁe (St ing) 0,07 byl 3 g aCRGlooled a

0- d de lﬁ@lpog“ d n%%ﬁégl re of B{’]%%%gg oRm?qeneThe reaction

mlﬁtheo%s %tlerd %P gfﬁgll%'p% rlj;ﬁe?ﬂosp nﬁ%ﬂ@t %uf{epwzli%é 8 wak: Qaporated to

dmnem mabpunﬁubfmg quorpdted dlash. lmxmd whoin)atogyaphya (Heridan™ — Biotage)

e JGE TR R R o2 R VL A3 Map o o

oilni trogen atnosphere for 18 h. The reaction m xture
was coQl ed, poured into water and extracted with

MM TH89-donbi ned organi c | ayers were washed with
brine, dried on Na2SO4 and evaporated to dryness in
vacuo to afford a residue, which was purified by flash
Exarhple287 ogr aphy (CHC13 - 15 1.4 N MeOH NH3 100: 0. 25)

2H) 323-336(m 4H) , 570(3 1H).711(d J =
OHz, 1 H, 7.29 (d, J =8.0 Hz, 1 H, 7.57 (t, J =
4-f. Iz-hudnqxv-j’q( 6Myl72—m1dnl)-prjw_2 my@]-p{perzinHYCwﬂpwaY 1374 =

The.'H518e ggrgggu dWasJ pre%gr(eg fgéowxfg e pgjcsiur(t élesc_fllﬁg f{)iawl\gmpound of
Exd;nh\ﬁl}é'|]3+ using4ke Zdmpbyedvpt Ex2dple 39 instead of the Compound of Example 2.
§1 net hyl - 5- oxo- cycl opent en
Aftqr[ e(‘@“ﬂ]eWﬁW'u@ _pﬁ%epiary;} )thepisrgﬂe gygansied.]ln ﬁh% Bexigstar wighout further
purmc)éttl&(e of the Con'pound of Exanple 3 (500 ngy, 2.36
mmol ), 3-net hyl - - 25 cycl opent anedi one (350 ng,

MSB[MIH}ITEJ?)lZiacetl c aC| d (0.18 m, 3.11 mol) in

ethanol (10 mM) was refluxed for 8 h. The reaction

m xture was evaporated, poured into water and

1-(EHitrodT eyl - 41 1 B @AGy - STHEEMEMPID POIAI)- BRI T vy -Blser Bl
washed with brine, dried on Na2SO4 and evaporated to

A el rhosogenisedh anigture off E@m@oandr @é?fa {90 ving.c A-8@ammol), 2-bromo-3-

B o 95 LA IR 20 i v

d1m3ﬂhy}ath1@&Ié 85 il)las sfifred dt B@biche tdnhfdr@uRy RAUCH. aAftérwards, the

brown solid.
reaction mixture was poured into water and extracted with EtOAc. The combined organic

layers were washed with brine, dried on Na,SO4 and evaporated to dryness in vacuo to
afford a residue, which was purified by flash chromatography eluting with Petroleum Ether
- EtOAc 7 : 3, affording the title product (225 mg) as a yellow oil.

MS: [M+H]" =353.40

Example 238 _
1-(3-nitro-2-thienyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidenel-piperidine
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MS: [ M+H] + = 307.61 SUBSTI TUTE SHEET (RULE 26) WO

2009/ 015897 PCT/ EP2008/ 006351 -88- Exanple 236
WwaQ2qpobspoxycar bonyl ) -4-[ 1- mI§ hox PCT/EP2008/006351

car bonyl oxy- 3- ( 6- et hyl - 2- py?rdyl ) - prop- 2-ynyl | -

pi peridine To a sol ution of the Conpound of Exanple 39

T R0k Comesad ol v ol e o s B il gompound of
Exhii I% 87, Qim@%&nfi@ﬁid&d‘ Blamplt- 5 (astda@ oif Ylompound 237a and 2-chloro-
Foroformate 0. 30 mmol)) was _added dropw se.

3- rrm@thwae@ Ffﬁﬁﬁadrﬁf%brp@wﬂwwlihél dibe iprlecwas purified by automated

i er _
AagiTRGH ThUREGUPRY Afhrioch TIRlRS clblid PRI Boher- EOAG
l: lodffomahmgmlgertaﬁmyroahﬂrasagfnllaWIsethl otage) eluti ng vv| t h
u r - EtOAc 8 : 2 affording the title
Mge[%{ﬁf g) as a browmm 10 oil. M5 [MH + =
389.51 Exanple 237 1-(3-nitro-2-pyridyl)-4-[1-h

dyroxy 3-(6-nethyl -2-pyridyl)-prop-2-ynyll-piperidine
-hvdroxv 3-(6- nethyl 2 pyridyl)- prop 2- ynyIL
| T I

A smmmwnobfahe Clanq:mhé oB Exampkeg; @1!@9 rﬁ‘g),rm@’u nﬂnaﬂb Ekmfmi ®-nitrofuran

39 instead of e Conpoun npl e
(98, g P NP alar BeBsivE, caf E@?énafa% sreaw’)nmt ﬁSAF (2 ml) was
stk ShGEniehiBRsturt Y51 DOH A A?t@rv&&ﬂé e AbkRSh miBurd Mitbdured into
wateh\add @xtra@eni evithe EHYAc. 2191%/;: pq)rdbllng:d prgapxczlayntysl were washed with brine,

eni sed ni xt.u 0
drl{az%bﬁlﬁ%d] &J@@Vﬁ%la{] gqoggpg%n :x);acuéwsto ﬁa?fiog O%y?SI dleh‘évgtci‘ﬁ)‘ﬁas purified
by Imsh Oh:dmaldmhphyaeldtihg ivatthpétesieune Bkt EtOAc &4 Anagiokding the title
N, N- di net hyl acetanide (15 ml) was stirred at anbi ent
Profilé?%%‘iﬁtga%aﬁ’%lﬂo‘ﬁsﬁh Afterwards, the reaction nixture
HLgsl to water and extracted with EtOAc. The
Msﬂ@&o@ﬂedgorggm c layers were washed with brine, dried
on Na2SO4 and evaporated to dryness in vacuo to
B afflo a residue, which was purified by flash
X ography eluting with Petrol eum Ether 30 -
1-(£bhé I chrbadnoyd b R4 m-EHmI(b@néthﬂlzemat@wp@%@lmﬁelc’:\ﬁp@ﬂdme

yellow ol [

A vgely lslrn@gqntﬁeslmlmémf the {-qnapaued ﬂéﬁhgmplz 3(100 mg, 0.47 mmol) and N-
phebﬂ?ﬁ%@%ﬁéfﬁpangf-}éﬁ%hkaqgﬂg L2 B oW GmopR=d |siHLF aPT56°C for 8 h.

The reaction mixture was poured into water and extracted with EtOAc. The combined

organic layers were washed with brine, dried on Na,SO4 and evaporated to dryness in vacuo
to afford a residue, which was purified by flash chromatography eluting with Petroleum
Ether - EtOAc 7 : 3, affording the title product (36 mg) as a brown solid.

MS: [M+H]" =398.51

Example 241
1-(2-methyl-4-nitro-1H-5-imidazoly)-4-[3-(6-methyl-2-pyridy])-prop-2-vnylidene]-

piperidine
A well homogenised mixture of the Compound of Example 3 (100 mg, 0.47 mmol), 5-

bromo-2-methyl-4-nitro-1H-imidazole (97 mg, 0.47 mmol) and potassium bicarbonate was

stirred at 120°C for 8 h. The reaction mixture was poured into water and extracted with
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WD 2009/ 015897 PCT/ EP2008/ 006351 -89 The title
conpound was prepared foll ow ng the procedure

waeieeenised for the conmpound of Exanpl e 237, uBCTHEP20n&006351
Conpound of Exanple 3 instead®bf Conpound 237a and
2-chloro- 3-nitrothiophen instead of

I t di Th fied b
EXGARORER S b1 R Fetn PGTFa 0 dp g, PPz ERETiN - NSO, and
evihRated €0 dBIndsd MAvaehd o BESIIC] RYIILEL Rich v@s ﬁeél\l% ahtomated flash

affording the title product as a yel | ow soli1d
hqpmkqlﬂrqma;togmhﬁsHomnm—equ -{Bingj witlo Petrélgwm Ether - EtOAc 7 : 3,

r | )-prop-2-ynylidenel -piperi
afég)di%g%t&% spll(g%é‘l? oﬁro gtof?é Conmpound of Exanple 3 (100
MSTM-EHEZ= B3840, 2-brono-5-nitrofuran (98 ng, 0.51
mmol ) and pot assi um carbonate (72 ng, 0.52 mmol) in
DM (2 mM) was stirred at anbient tenperature for 4

ExBmpRfdger war ds, the reaction m xture was poured into

vva%er and extract ed W|th Et OAc. The conbined organic
1 2 Dy Sringtbyl-2-gyiidd)-propha B -paredidine

oA RO oL LA AL Rl R v e

addetﬁﬁ)%’SédeﬂneMmrﬁé he mineral 6M¢1Dmg, 4. 3%&@[)%{31%& tP&ultir%l $uspension

product (94 ng) as a yellow solid.
wagghred @t ambicn® temperature; after 30 min. was dropped 1odomethane (25 pl, 0.4

m ol%r opn“fnl)éﬁ&%r %iﬁ ggﬁ r%,l %%gdht[ B\Aé'}i?leﬂfo%gfﬁt@éd zgﬁ{erwards, it

wasTiggenthed ofith Imesa@mmdu Dlutfonashd h@mdn{ub® @hld¥ideOarfli/ extracted with
nmol )__and N-. phenyl - 5- br onof ur an- 2- car boxam de (125
EtQhg- oTWCQméBm)‘:d mgargfl lpyesy) were yosked giithgbmne, drigd on Na;SO4 and

eva&ﬂ&é@etd' tgmrgﬁég%,% SacdStoldt q ELN SN ‘G@i&lr whd! ur?f(éd\r/\g; %&gmated flash

conblne organi ¢
liquadl tchrdmatmapltyr (Ié@hzmn 'N&ZEinagah dlueng D‘ﬁﬂﬂPﬁﬁbléLﬁn dityereSEtOAc 65 :

resi |ch was purified by

35 9&85 ﬁ‘nﬁg tp<5 bg‘{ﬁ‘@?m%& Wt‘H Petrol eum Ether -
MSE[IA¢T]7=1363,51af fording the title product (36 ng) as a

brown solid. Ms: [M-H] + =398.51 Exanple 241 30

1-(2-methyl -4-nitro-1
Ex 4 dazol yl)-4-[3-(6-nethyl-2-pyridyl)-prop-2-ynyli
—aglkepﬁ'e%_pl peridine A well honpbgeni sed m xture of the
1-(3coitmoe +pgki dxfl)-{ dmpd thox3 carbofy 1o®ly -394 6 4de thiicd -byridyl)-prop-2-ynyll-
. brono-2-nethyl-4-nitro-1Himdazole (97 ng, 0.47 muol)
pipeniding, o assi um bi carbonate was stirred at 120C for 8

Thehtitlel t 1
TR TR IR PL OGN P compound o

Exappdo 284,597 ugag /e 108 0o 6 3@‘1Exar@;ﬂe 237 instead of the Compound of
Example 39. The crude was purified by automated flash liquid chromatography (Horizon™

— Biotage) eluting with Petroleum Ether - EtOAc 8 : 2, affording the title product as a oil.
MS: [M+H]" =395.44

Example 244
1-(3-nitro-2-pyridyl)-4-[3-phenyl-prop-2-ynyl]-piperidine

4-(3-Phenyl-prop-2-ynyl)-piperidine (Compound 244a)

The title compound was prepared following the procedure described for the compound of

Example 3, using the Compound of Example 216 instead of the Compound of Example 2.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

Et OAc The conbi ned organic |ayers were washed with

brine, dried on Na2SO4 and evaporated to dryness in
W@ 200013807 af ford a resi due, which was purifi edPGIEP2008/006351

automated flash 1iquid chrorfdtography (HorizonTM -

Bi otage), eluting wwth PetroleumEther - EtOAc 7 : 3,

diggathetltle rooduct as brown soljid. 5 Ms:
bawokoup Eardite: 2ho orudes wast MR fpw Fhfbl\ﬂe)(t #1qp without

pm’liﬁamdﬁoxy 3-(6-met hyl -2-pyridyl)-prop-2-ynyl]-piperidi

ne To a solution of the Conpound of Exanple 237 (70
Mby[MoHI=20963]) in THE anhydrous was 10 added 60%

sodi um hydride in mneral oil (12 ng, 0.3 muol) and

the resulting suspension was stirred at anbient

I- (BenmexZaﬁwr@ Lﬁfj—ﬂhe;ﬁﬂpmﬂl‘z v B piepigpRd | odomet hane (25
and the reaction mxture stirred

ThS\PélFrﬁog’fﬂoua@ “é?ﬁtﬂr%l-’rﬂed( Bhowing therogerlpes deseribed for theugempound of
EXQM Rehed W Oéjtlﬁ @@E?Bgﬁdaéﬁﬁzﬂ ir&%&%ﬁg& ?Em&%uxﬁgﬂ?@% Uhe crude was

orlde and extrac € Co
punﬁgiabymurtcawpcé flash dxqmais hkn@mamgnamnyi (Horizon e d- Biothe) SMting with

reEuhnFGRCR Gat SRPRTE ) rtiatae aacfoudi” ' quia

MS: VOV ez @pdsy (Hori zonTM - B otage) eluting with
Petroleum Ether - EtQAc 65 35, affording the title

product (48 ng) as a yellowoil. Ms: [MH + = 367.51

E [E»agpl e 243
%%&%%Tg?ro 2-pvridvl)-4-[1-nmethoxycarbonyl ox3-(6-nethy

1-( 6—nﬂaﬂum3|—mm10Lnvmlmimphénylmmz4ydy]n§nﬂéhﬁhﬁd tle

R AR o 0 bbb SSo0 B i
2-chldgo-SanpQ8 e AfneEx @R §f %?orh&%ﬁﬁ‘sipﬁfdlﬁé“ ethOJFR@éJng ‘ﬂtlriﬁcd by

25 Exanpl e '39. The crude was p by automate
autpmaisd flashyliquid @hmmgi@vfa/p(ﬁiprl@m r | —z BmTage—) eBiting agjth Petroleum Ether

BRSSOl B IR DG 1 iy =305, a0
M SEXsirpl] &= 24)9.330 1-(3 -nitro-2 pyrldyl) A- [3

- phenyl - prop-2-ynyl] -piperidine 4-(3-Phenyl

prop-2-ynyl) piperidine (Conmpound 244a) The title
Ex%@@md was prepared follow ng the procedure

escribed for the corrpound of Exarrpl e 3, using the
1 rihyltB g : pop=2+yngl] Adparidine

SUBSTI TUT HEET RULE 2 009/ 015

e B R rPé"?Fé’H%ﬁ) AgigRedfpr he Compound of
Exapiphe gdu ﬁ@ingtilehlﬁfd-@-ﬁlﬁ/@?\;gib‘bﬁﬂe flﬂs”teatdgﬁf Qsdﬁ)m%tﬁﬁltropyrldme The

&Mthout urification
crude was purified by automated flash 11qu1d chromatography (Horizon™ — Biotage)

eluting with Petroleum Ether/EtOAc 7 : 3, affording the title product as a yellow oil.
MS: [M+H]" = 351.51

Example 247
1-(t-butoxycarbonyl)-4-[3-(3.5-difluoropheny])-prop-2-ynyl]-piperidine

The title compound was obtained as described for the Compound of Example 1, but using in

the last step Compound 30a instead of Compound 1¢ and 3,5-difluoro-iodobenzene instead
of 2-bromo-6-methylpyridine. ~ The crude was purified by automated flash liquid
chromatography (Horizon™ — Biotage) eluting with Petroleum Ether - EtOAc 85 :15,

affording the title product as a colorless oil.

SUBSTITUTE SHEET (RULE 26)
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5 1-(3-nitro-2 pyridyl)-4-j3 phenyl prop-2-ynyl7
pi peridine The title conpound was prepared foll ow ng
W pworseedure described for the conpound of EXERPI0ES/006351

237, using the Conpound 244a9nstead of Compound 237a.

The crude was purified by automated flash liquid
Logr%]to % (HorizonTM - Biotage) eluting with

Pér/EtOAc 9 -.1, affordi ng the title
product as a yellowoil. 10 Ms: [MH—I]+ = 322.45
Exanpl e 245 1-(6-nethyl-3-nitro-2-pyridyl)-4-f

_xaﬂplm%& prop- 2- ynyI] pi perl di ne The title conpound
d Lbed I K

of 2. brorm 3- n|tropyr|d| ne. The crude was purified by

aut ormt ed flash liquid chr omat ogr aphy (Horl zonTM -
5 P UERWTAP APt 41V D 7" {11 e e gypound Mmc 6 : 4

Th?g rcgfnﬂg%rﬁ)(galgé b}éggregxfgﬂb\?ﬁlggﬁ%ﬁrogém HéJ&nBé& forIY§e the Compound

of Ex4i6ples}, luging 3he Cbmpoﬁnqbef Example 247 instead of the Compound of Example

)z 4- 3-6rreth|-2 rld 0 i peridine
2. -r%ﬁée t{let I al:&'ﬁf)li) R &r urﬁré’ﬁ &F‘g{i \?@ L}S%&%(ﬂjgthg ngt step w1thout further
pu@ﬁ@a@ggure descri bed for the Conmpound of Exanple 31,
ing 2-chloro-3-nitro-6-picoline instead of
M$:. [M”‘g“iﬂo‘?r-’)hﬁt?ropyrl dine. The crude was purified by
automated flash Iiquid chromatography (HorizonTM -
Biotage) 25 eluting with Petroleum Ether/EtOAc 7 : 3,

1-(6nfeninydi3nvisro iepriidhll o449 8 -8l ucdzﬂza&oﬁhe»eﬂ)ipe&b Oyl ] Mperidine

+ = 351.51 Exa 247 1-(t-but
Th% gﬂﬁguaﬂypgrux}%weg prepare tloﬁowmg t%le procedure descrlbed for the compound of

Exa'énﬁle bhuanR assﬁgudo}nﬁme 248 A¥ehd gfe @&pggh{agg%%oa;@ Q-CT%&{));. -nitro-6-

ompound was obtai'ned as descrl npoun
Emnmllsead. of Pdbronwi-hgitrapyritine. | BHet crede waCqupifiad dby3Qdomated flash

e I T TN
affdlufnlgfthééﬁﬂ@ roduéteRatyetloivioiish |iquid chronatogr aphy
pnT Bi ot age) eluting with Petrol eum Et her -

MSEt[M&é{]Sﬁ 7245 af f or di ng the title product as a
colorless oil. SUBSTI TUTE SHEET (RULE 26) WO
2009/ 015897 PCT/ EP2008/ 006351 -92- ME: [MtH + =

Exad@flc 989 Exanpl e 248 1- (6 net hyl -
2- { N
: SPGB €5 4-[3-(3,
The5m‘l’é Eéri_drﬁcé : heay prepire@ Folowiny lthd Bfo@@rfdrg 'd@&n@@ %}Oﬂ‘l@ Qompound of

248a) itle conpound was prepared follow ng t
Exagnbe ddubet @ﬁe%eﬂommuﬂ@rmhensmé «fothp diamgpound of Example 3 and 2-

bromobenzonitrile instead of bromobenzene. The crude was purified by preparative RP

LC-MS chromatography, using MS-C18 XTerra column 30x50 mm eluting with
ammonium bicarbonate 20 mM pH 8 buffer — acetonitrile gradient, affording the title

product as a brown oil.
MS: [M+H]* =337.45

Example 250
1-(t-butoxycarbonyl)-4-[ 1 -fluoro-3-(6-methyl-2-pyridyl)-prop-2-ynvyll-piperidine

Into a solution of the Compound of Example 39 (300 mg, 0.91 mmol) in anhydrous CH,Cl,
(10 ml) cooled at -78°C was dropped diethylaminosulphur trifluoride (144 pl, 1.01 mmol).

SUBSTITUTE SHEET (RULE 26)
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of Exanple 3, using the Conpound of Exanple 247
i nstead of the Conpound of Exanple 2. After the usual
WQRIRAOLFBYDr ocedure, the crude was used for thePEBERP2008/006351
step without further 10 puri¥rcation. MS: [ M+H] +
=236.32 1-(6-methyl-3-nitro-2
pyridyl)-4-f3-(3.5-difluorophenyl)-prop-2-vnvl/
Thﬁlr%f’éFlPBI Mpsturewap kepteat thengsmeniempazatyse é?fa?r hqthem Wagwgdhyp to ambient

ARSI R S SR i it

weD mashﬂddwﬁﬁ Painandricdt thaﬁSQBarrd e\!apaﬁitedotocmiyhm ih I’iz&t'z&afﬂ) afford a

2- 3-nit d fi
reslieo, M FiSaBHEE] 1 SHCR RS0 Lk QReppgrepRY -(Horizon™ -
Blcﬁh /I8 PégoIvdhrh IEIRELIROALM B t&?fordmgﬁmﬁlw%grbdlgct (140 mg) as

ording the title product as a yellow oil
anP H + = 372.45 20 Exanple 249

enyl)-4-[3-(3,5-difluorophenyl)-prop-2-yny
h4$ﬁ- pE gﬂﬂéﬁ The title conpound was prepared

f ol I owi ng the procedure described for the conpound of

Ex | e 42, but using Conmpound 248a instead of the
Eﬁ@%ﬁgﬁ@id of Exanple 3 and 2 25 bronobenzonitrile
1-(bRSRAS BirolI BURBANAG D F1uol8S- (B IRy VRS v -bloBD- pﬂvl] -piperidine

preparative RP LG M5 chronmat ography, using M5-C
XTerra colum 30x50 mm eluting with anmonium

Thé Nﬁé‘ﬂccb‘mpoﬁiﬁﬂ wﬁE pr@ﬁreﬁxfaﬂmvﬁlgztﬁg procedure descrlbed for the compound of

1-(t-but oxycar bon
Exapogl Jopeing Gom %Qﬁo zn%fgﬂd dythg Corppund ghlrample Jer Afemthe usual

wofk- ﬁ@%x%c@dtﬁglt{‘% b qfaﬁygao%%g@%@g ﬁtgmi,ﬁ 3111&,%98 on.

MS: TREHjAs BBc%ped di et hyl am nosul phur trifluoride (144
[, 1.01 mmol ). SUBSTI TUTE SHEET (RULE 26) WO
2009/ 015897 PCT/ EP2008/ 006351 -93 The reaction

1-(BUinetHI-8-HBs- KSR dyBL 4-T NBL SRR (6-BIERBA-BL 8 i) D 012 28wyl fb%ndme
war med up to anbient  tenperature, quenched W th water

Theatiide exmpeindedasprenaretifatiowingiihe penesilure dleserifedifor theyeempound of

Exa‘f@flfg rzé'zzgsg tng)otah& ?%’laa ?#gteeag @C%ﬁ% ??PV% cﬁ@-\xé@) ng-mtro-6-

picqlinei ihstead b ZSIubmltmi eitrobyidihe.| iThei dudd marBlueigie@ dyyautomated flash
rizon TM wi th Petrol eum Et her -

. 5 t | ut
liq ei&em?“*gf@hya((fg&ga?aﬁg ﬁi%tgge'r)?q%élqsrw@ Petrplewn FHgT -aBtOAC 9 :
affoRding e tithprobindeldl 4 yell 33 3i144

MS: [M+H]" = 369.44

Example 252
1-(t-butoxycarbonv])-(3E)-3-[3-( 6-methyl-2-midyl)-prop-2-ynvlidene]-pvrrolidine

1-(t-butoxycarbonyl)-(3E)-3-(3-trimethylsilyl-prop-2-ynylidene)-pyrrolidine (Compound

252a)

The title compound was prepared following the procedure described for Compound 1b

using N-boc-3-pyrrolidinone instead of 1-(3-nitro-2-pyridyl)-4-oxo-piperidine. The crude
was purified by automated flash liquid chromatography (Horizon™ — Biotage) eluting with
Petroleum Ether - EtOAc 85 : 15, affording the title product as a colorless oil.

SUBSTITUTE SHEET (RULE 26)
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Exanpl e 251 10 1-(6-rrethy|-3-nitro-2-pyridyI)-4-[
1-fluoro-3-(6-nethyl-2-pyridyl)-prop-2-ynyll-piperidin
W@2008013897 f | uor o- 3- ( 6- net hyl - 2pvri dvl ) - prop- 2 BEI/ER2008/006351
pi peri dine (Conpound 251 a) e title conpound was
prepared followi ng the procedure described for the

o) d anpl e 3, using Conpound 250 i nstead of
M§‘kﬁ%ﬁp‘og‘§fh5g Exanple 2. After the usual 15 work-up
procedure, the crude was used for the next step
vvlthout further purlflcatlon VE: [MH—I]+ = 233. 24
. n‘ \ . g 7 f 6 .

g Gkl 8 B BB W SR ioun 1

usifi@ Gkl {2522 Anéxpf €omhpbund!3bNITKOERAE! N’daszlﬁikf-ﬁed by automated
i nstead of Conpound 237a.and 2-chloro-3-nitro-6
ﬂaih ligpid ﬁérqm?é?&raahyofHozmspom Bjotaee) dpyng wiitheetrpipung Ethss - EtOAC

Safﬁﬂfh'n% hféjtlﬁé’%ﬁﬂﬁa@g%glofrle?ss&l I'i quid chromat ography

rizon tage) eluting wth Petrol eum Et her -
MEt[MétcH]é -20B,74 affording the title product as a yell ow
oil. M5 [MH + = 369.44 25 Exanple 252 1
- (t-but oxycar bonyl - (3E)-3-[ 3-(6-net hyl -2-pvridvl)-prop

1-(- %t&@cb%ﬂﬁ‘z‘?@l(SE)LBIIQJ(H%@@I- -pyéza;vl)-pro%hZ anlzdene]-pvrrolzdme
rTmet hyl si |

t - but oxycarbonyT) - é %/ )
Th%&m pawd; wasrabyaipsdr asaieisqnhq feraberpompaundof Bgample Thiut using in
t, Ll F th r ure
e ot e PRSP SRALES: LORLIhS! I BRREYS pusines by
autbmsteé ddslofiquid (chd’mjlattds gralﬂwyml‘l’drﬁyﬂl - 4 Biotaged ieheinigdviftePetddl€um Ether

ifie automated flash liquid
E@‘ﬁ‘ ﬁa?%?“ég‘ﬁ‘ tlﬁ%‘?‘i I%%H‘W/Ias g%F‘BY‘H ?l?el uting with
MSPelehjewpobifper - EtOAc 85 @ 15, affording the title
product as a colorless oil. SUBSTI TUTE SHEET (RULE 26)

WD 2009/ 015897 PCT/ EP2008/ 006351 -94- Ms: [ M+H + =

1- ut oxvcar bonvl ) - (3E) - 3- (- prop- 2-ynyl i dene)
E&aﬁnﬁi?—g'ghj-iﬁ'—%én%i{)@npound 252b) The title conpound was
1-(Phiéfa2-porid -4 auiphen it BrAc2HdchellpFRIdRRA f Or

COITpOJnd e 5 usi ng Corrpound 252a I nst ead of
1- [ 27 7.'-'-_;,-“ i2 1 Q108 dton‘at ed

fl ashl |qU|d chromat ography (Hori zonTM - Bi ot age)
eluting with Petroleum Ether - EtQAc 95 : 5,

1- (rdfut aay danbgnilive- (R il deoxpriepheatl-tng-3ayic dlyDrpipasdine YCotfwund 253 a)

MtH + = .74 10 T
il Tt of LS HipRgsbopaks-apeppipiparidias (67 6. 397 inmoD. prepared as
deséhibed i Q2804091 770 HﬁpréIG Ay &Uo[h% al DRO°C Jvlisedr%%?(@f) YR8/ solution
was obtai ned as described for the Compound of
of phenyiethypdmagnesim pramife in THF 4B, S@hﬁmm Ibe |r¢a§tleamlxture was

stirr@d 2E258R L{Qrgpéraﬁire Eogm?é’hvdﬁft&@;ar@ 1% wag queﬁ/ched with a saturated aq.

solution of ammonium chloride and extracted with EtOAc. The combined organic layers

were washed with brine, dried on Na,SO, and evaporated to dryness in vacuo to afford a
residue, which was purified by automated flash liquid chromatography (Horizon™ —
Biotage) eluting with Petroleum Ether - EtOAc 7:3, affording the title product as a pale
yellow oil.

MS: [M+H]" =330.54

1 -(t-butoxvcarbonvl)-4-(4;phenyl-but-3 -yn-2-ylidene)-piperidine (Compound 253b)
1-(t-butoxycarbonyl)-4-(4-phenyl-but-3-yn-1-en-2-yl)-piperidine (Compound 253c)

. SUBSTITUTE SHEET (RULE 26)
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automated flash Iiquid chromatography (HorizonTM -

Bi otage) eluting with Petroleum Ether - EtOAc 7 : 3,
WQRFM0HSAY the title product as a browni sh oi | PCI/BPBS/006351

[ MEH] + = 299. 40 Exan‘pl e 253-%®nd 254

1-(3-nitro-2-pyridy| 4- (4- phenyl - but-3-yn-2-ylidene)-p

i peridine .1- -n|tr02 henyl but - 3
A Wf homogaised Dt asdaruiatios 3564 07 0 BT CRVeah BhBhrsess” reagent
(Mefhy( %IJOMQH‘%'S?’ fhoRARUIphBIY )R rbaRTate) r"q(0|3)5 Bi A& Hirfll) was heated at

%C ound a) Intdo a solution
609C far-Dlut dfigrvear @ﬁo el I?aetlcmotetxwrp se ICDQIIIedl,ep((uDecBihtcg Waﬂer @bd extracted

pay r i bed in 4177
%d&copfrh% &82%1“%3 or % Mvs?re d}v\sﬁ%é %rhNaZSO4 and
ev@br@é&fwﬂ@hb@sn}tlvﬁnglﬂﬁaﬂﬁﬁd b iesidae WH]CHFHES ﬁ)ﬁnﬁedﬂby afitomated flash
i Qn m,xture was 25 stirred at room

. The rea
o G R OTEP B, GG  APIEARFAFHRE neh BaSrolelin e - EXOAC 95:5,
on of ammoni um chl ori de

dgﬂﬁmaﬁfﬁgg?ggﬁﬁﬁf@qnOczghy#te conmbi ned organic |ayers
MStdMe-HlasBéa.5%i t h brine, dried on Na2SO4 and evapor at ed

to dryness in vacuo to afford a residue, which was

purified by automated flash |iquid chromatography
4-(4-Pnem O BAyn- Bl g Byipetidine TQombsdhd28Ep! eum Et her -

EtOAc 7: 3, affording the t|tIe product as a pale 30
nen' H.J-i" f"“ ’1 0und253e

Th%tligée r&g# %&&9 g?’ehér é gélgg&’ﬂg QP(A px%%cfui;e ngcnbé((i f he zompound of
Exdpfle 3bbut;nsmgiﬁ1b 01dm\xtu)re of Cépipen%ds-gsﬂ??:b;aﬁd gﬁ%&s 'I}IHS')IEEJ%I'dEOfS tlillg él_lgmpound
- eNn- in oun C
of K é" ée A%!EP g&?o E@%’%@@W@é&@o@m‘s yvas uged Lot next step
wnm%gﬁ&ﬁgﬂur e of Compound 253a (0.3 g, 0.911
and Burgess' reagent (Methyl

MSN[W?H]efEW 33moni unsul phonyl ) car barrat e) (0.35 g, 1.49
mol ) was heated at 60C for 2 h. Afterwards, the
reaction m xture was cool ed, poured into water and

1-(uitroal peddy Wit |-pghe ADu-Fhe- Zohdir pireFigaai ¢ | ayers
shed vvlth br| ne, dri ed on Na2804‘ and 5
: : z ige a resi due,

T .
A s SN 0 A e o
Exapgple 33 3umt EI.Shlgrthe nEKk A 09 Eoi'npouadsf 263di angl If’rﬁ& inktedd of Compound

roduct s, as .an nlxt =312. 54
237 ARy T rSeyiBe it o] Piodi ST GRSty crude was
puried 6}1 préparARRERY ILCOMS &HMﬁaiogra%ﬂy,ZUSYAQ MY-08§ 'lere@ﬁ column 30x50
(Conpound 253e) The title conpounds were t|g)r epar ed
mmf gJpiilgyiigh aFEngHwscbigrdonwe cil ped pr 8 tthdfer onpoetauitle gradient
@g& , g the mxture of Conpounds 253b and
affoglg eﬁ‘gtgem%%?mhe Conmpound of Exanple 2 . After the
MS (Exemhplesi2 33-and 2549 fdii &= 38B85cr ude was used for the

next
'H-NMR (ﬁxample 253) (CDC30): 1.97 (s, 3H), 2.57-2.60 (m, 2H), 2.83-2.86 (m, 2H),

3.50-3.56 (m, 4H), 6.73-6.76 (m, 1H), 7.28-7.35 (m, 3H), 7.44-7.46 (m, 2H), 8.13-8.17 (m,
1H), 8.36-8.37 (m, 1H)

'"H-NMR (Example 254) (CDCI3): 1.80-1.98 (m, 4H), 2.37-48 (m, 1H), 3.08-3.15 (m, 2H),
3.93-3.97 (m, 2H), 5.39 (s, 1H), 5.49 (s, 1H), 6.73-6.75 (m, 1H), 7.28-7.33 (m, 3H), 7.44-
7.46 (m, 2H), 8.13-8.17 (m, 1H), 8.36-8.37 (m, 1H) '
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15 without further purification. MS: [ MrH + =212. 32
1-(3-nitro-2
W@ ngIa8Y7 4- (4phenyl - but - 3-yn- 2- vl i dene) - pi per PCI/EB2008/006351
1-(3-nitro-2 pyridyl -4-(4- p’r?ényl but-3-yn-1 -en-2-yl)
pi peridine 20 The title conpounds were prepared
f ol vg ng the procedure described for the conpound of
Ex 237, but using the m xture of Conpounds 253d
1-(@0Htré2 38 ridy BILRIENE- JHeARMBEL 2 -3 K @erRT\ Piperidine
Z2-chloro-3-nitropyrrdine 1nstead of
2- brorm 3- nltropyrldl ne The crude was purified by
oaycat borel)H E mapGograitsne [ wipenilind(obipound 255a)

Litgjug, %@ﬁ%@%ﬁw&s @Wbe' U ige W 0 g mga)) was adled at -60°C
und® kb ndétfiﬁ) }_;ﬂQHé?e tova soldtio I Qetupt am&fﬁyl@%%\aﬁsh%%% ml, 2.64

and 254 + = 333.35 1H NMR ( Exanpl e
mnlolw\f(es 15394}1 upderzstipriggal( the s@pg tenpeggue, §6B<anﬂ pmyldone (500 mg,

24 oA S Sk A S s

mif and,ldfjer 20h, thie Mtl()Emnnire waS 4uefBRIVAES) waler 80d Iwvi8 EtOAc. The

coxégniggcff ggtwtzs(\%?re g*fsq}sﬁ n(}é dg'g_% pyer 1‘244)384 gr?ché\gg(pg%a@w dryness affording the
t1tl§ bdu&- (-|7_75§2(rﬁ§f thib wag uged 11? ﬂ%%e&ﬂit%ﬁw}tho& Afher uf'l@ic&
7 (m 1H), 8.36-8 SUBSTI'T
M% H](RLJLOQ 226) V\D 2009/ 015897 PCT/ EP2008/ 006351 - 96-
Exanple 255 1-(3 -nitro-2-pyridyl)-4-[(2E)-3
- phenyl - prop- 2- enyl i denel - pi peri di ne
JﬂzEOMwWawmwluyaeMmMr&Ehe Eampiagl 255b) o
q 2-enyl i deneJ erj dine (Conpound 255;21) 5 Lithium
tlﬁl(?lh@f r%ﬂr@?quyﬁ)?a’i%ﬁo@% me-sdpl mpobn CHGig (kg ml) was added

tI‘lﬂ%Oﬁ%CéfL&DAC)d Wﬁ&@'e@ @}nmgl?%cfi Hﬁ%{ct@h%&aﬁé‘ was stirred at 25°C for

at mosphere solution o
24 bj nmtdrtilb phmptdtﬂ)nmh&ril@l 62 thendeagent Ms abeaived bAF@MIS Water was

the s rature,
addg BT NAHES B0 e ST BT Sosprafcaiosi e reppic laver and
extrhtlfor( 6f tHe)a Vi@&lsaldﬂ&dthSUH cin gvaﬁﬁﬂ%%ﬂ’l btk MRSdrying over Na,SO4
malntalnedfor 30 nmin an after , the reaction

the gpebined ovgaiclasershaéorded theviktiecsomneundyi The @udpavas Phsfied by flash

cm&ﬂﬁggﬁgﬂ% gé%lb%‘“ P.6'F ﬁeﬁ\@g@?l‘jﬁr&% hgad 1993 ¢ a'?%%? ¢ e Bitle product

evapor 0 dryness a
(35942 ny), that was used in the next step WIthOUt

furt _ jfication. M5 [MtH + = 300.25 4-[(2E)-3
Mspﬂgﬁgﬁ;?ggéééenvl i dened pi peridi ne (Conpound 255b) 15
To a solution of Conpound 255a (752 ng, 2.51 nmol) in

CHC13 (15 nl) was added trifluoroacetic acid (0.967
I- (Mztro@pﬁzdylﬂn# Y CdDS-pheavkprapt 3-enviidene/ ipiperidise St | r r ed at

ntil e conpl ver si
A vilhoribeepfied dallps o5 59TeGlRE 253 (£ ik DR Bl 2-cttoros
mtrépgdnlqucusbmgaq 96blagiol) 2ndNiridtly lghite (8l1BaIMINE.9p |Thmol) was stirred at
etpar atl on_of the organic |ayer_ and
25°C for 24 h. The reaction crude was purified by flash chromatography (EtOAc ~
Petroleum Ether 8:2) affording the title product (270 mg).
MS: [M+H]" =322.20

'H-NMR (CDCI36): 2.45-2.50 (m, 2H), 2.65-2.70 (m, 2H), 3.50-3.60 (m, 4H), 6.14 (d, 1H),

.6.56 (d, 1H), 6.70-6.80 (m, 1H), 6.95-7.15 (m, 1H) 7.20-7.45 (m, 5H), 8.16 (d, 1H), 8.37
(d, 1H).

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

extraction of the aqueous |layer with CH2Cl12, washi ng

with brine and drying over Na2SO4 20 the conbi ned
W@erwWan1w91 ayers, afforded the title conpound. HEGEEBR008/€06351

was purified by flash chrond#7egraphy (CHC13 - 1.6 M

met hanol i ¢ ammoni a 100:5) affording the title product

35 ). MS: [MtH + = 200.22 25 1-(3-nitro-2
E -4- [(2E) 3 phenyl prop-2-envl i deneJ pi peri di ne
A GpA 530nd 175 Ny,

3 ng, 0.966

p S e e A
TrlE‘Idﬂ@ﬂSlﬁpfz))(oﬁiﬁler Edﬂildkg(StSb '\El 3 54‘ nl%glgg lJWats agrdgiZ@ t§%) susﬁ&mon of NaH

+
(lﬂéH)lg 2264@5 gmzol) gt Q rﬁ ulzq.q}' mtg)%gagnmhgrm Aﬁtp;) 15 emlz]ur(dd; stirring at the

em7pe§%u§6 Egﬁ? ]@% cﬁn%x% (goﬁgné,%ﬂ%%lg d?s?salz/e 5%;[5}\‘@ (5 ml)

WaSldB@d TEEﬁIiﬁn@HE&EchQrRlﬂhEd 264, ¥Er2DAPAD 2mBRAt temperature, the reaction

PCT/ EP2008/ 00635 - le 256 .
mis U QYRR AP a6 Ay TS gegmiiehpstracts were washed, dried
oved! NB;SO,Y Bd )evithhi@feld did The crude resid

1- ox2a 6-(t- butnggar bo%;r/}llneSSG azaesglrur g[ 15(3'8157u(‘;'cwals epurlﬁed by flash

chromaiogtandy £BE¥)c 5 PeiroleemtBthen ) ;ph efiordingrttieddiedrod 8 (B380yng).
added to a suspension of NaH (106 ng,
M [@ﬁ*mg%”g?soc under nitrogen atnosphere. After 15

under stirring at the sanme tenperature,

2.51 nnDI) di ssol ved in
dygvld-giney idine Gonwound 256b)

Box%flt @ﬁﬂgormeatdlé\ﬂ'gf e&ﬁerﬁl,%m@r@i u%ﬁ B]?:'t @g&s TE(Se]llowed by lithium

m xt ure was hed with water and
phenylatrtylade él(Mr actiHEk08 mhshod, mirdled viB droppedNdRBO4 solution of

d d t d .
Coriihr 23, G0F 1m0 S¥ RRED oo LS T el e S5 atter mitrogen
atmEﬁﬂ’h@fe Stirring Bidf @bHhF et 1@ pt bk Fot 2K At stter GI8Ghi g btirrMB at ambient

[ MtH + = 214. 19
temnereW% (hexgackie spixture qumecs&mdmv(t@ wtemand EtOAc. The combined

extrQétQ?T %({f%ie)édd r&ergﬁyﬁl»\g ?ﬁﬁaér )y d c? 30%?13% lo]ii Bosimgl' hf‘ residue was

purifiedl | lpwdstb yhiontatigraphypiEiOycas deyroletith Eildri 85: T3Faffordihg the title
C@Ia 03 mml) was dropped into a solution of
pro h&%ﬂza M8)256a (200 my, 0.938 mol) in THE (5 m)
MSS[NI+H§T= 31624 5C under nitrogen atnosphere. Stirring
and cooling were kept on for 2 h and after overnight

stlrrlng at anblent tenperature, the reaction m xture
g onbi ned 20

e v . S84 ~and evapor at ed
To & csolimy)ne(sls cOpreumcessdwlvmng,ww frinﬁdl)bix‘x CH@{] (3 ml) was added
chr omat ogr ){ OAc - Petrol eum Ether 85:1
trifluoreacets ﬁ?j 2&@ ? I"rtli %84 mmol) and the reaction mixture was then stirred at 25°C
for 24 h until the complete conversion of the reagent was observed by LC-MS. Afterwards,
to the reaction mixture was added water, followed by aq. 2 N NaOH to give alkaline pH.
Separation of the organic layer and extraction of the aqueous layer with CH,Cl,, washing
the combined organic layers with brine and drying over Na,SO, afforded the title compound
(122 mg).

MS: [M+H]" = 216.15
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product (272 ng). Ms: [ MtH + = 316. 26 25
4- hvdr oxv- 4- ( 3- phenyl prop-2-ynyl) piperidine
WQ gwataspd 256¢c) To a sol ution of Conpound 256RCT/EF®08/006351
ny, 0.57 mml) in CHC13 (3 m%P-was added
trifluoroacetic acid (0.219 nml, 2.84 mml) and the
] eact |2on _ at ZSC _for 24 h
“{( PR HAE K&

A QB8 Qfo\’rﬁ%eﬁ’l)éed—ﬁl&ﬁre 6f H%r@@t'h §und ifﬂic;(h% rn?%‘:d 53’%molt) 2-chloro-3-

m Xt ure was added water, foll owed
nitrppyediat K231 meg, |@|1‘F8730msl9mdan¢tbnl apfing (B0 pdr).¢4 Inarpel) was stirred

o 2085 LSS 0 S AMESHE A 40 T Boam rone -
st e S e S, (16
MGyt Set &T/EPZOO.EB/OOGL%M -98 1-(3-nitro-2
R AT CRY G P 2R RO RGN AR SIS . 200,

6. 76% 800(n53m|2)5 7, ?o&ﬁ'ﬁ{)fk - 8%‘(&18.?}}0{%'2815 %%%%l )

Iy and triethyl am ne
vvas stlrred at 25C for 24 h. The reacti on crude was

Eurl szZd by flash chromat ography (EtOAc - 5 Petrol eum
2) affording the title product (178 ng). MS:
1- (E{ Mtidl inidazd$ 8,2 Ifpyridi YR, 1§- G (8 Bl eth i - BHyrd yd)- - 24bﬁy11dene]-
68 (s, 2H), 3.40-3.55 (m 2H), 360375m 2H) ,
mn@_dz@@eso(mlm 7.25-7.50 (m 5H) 8.10-8.15 (m

3 A e BT B (151, . >
chl@orﬁynm@yhﬁdam[tb;i—aapynmhe d&Sveimg, 91798 rmohiob)eandl tmmltliylamme (0.152 ml,

1. 0{:_8;&%88 n Sed o c)i( ta§r2%°8f fotr rbe4 Eomf'gg r}gac%gn Eg(rgd was purl;lf5 d by flash

chnﬁmt@ fapBy (EtUA(U PO EZhe&]lpl%raﬁﬂkdiﬁ%ﬁé%le c)dLQ:t (174% mg)
iu@nd triethylamne (0.15
MSS{MTF d= §t7423C for 24 h. The reaction crude vvas

B LR T L 57500
hﬂg% 6 ISP s s 3P

, 5.68 (s, 1H), 7.25-7.30 (m 1H), 7.45-7.65 (m
E 3 50 (d, 2H). 20 Exanple 258
. tro-2-pyridyl)-4-(1-oxo-3-phenyl - prop-2-ynyl)-p
1-(3LAi 6 Sy )-4-({ 3x 83t piengt-propi2dyly) y-gip&hdigx y car bony!|
pi peri di ne (Conpound 258a)

1-(3-nitro-2-pyridyl)-4-ethoxycarbonyl-piperidine (Compound 258a)

A mixture of 2-chloro-3-nitropyridine (1 g, 6.31 mmol), ethyl 4-pyridinecarboxylate (1 19 g,
7.57 mmol) and potassium carbonate (1.31 g, 9.47 mmol) in n-butanol (25 ml) was stirred at
reflux for 2 hours, cooled to ambient temperature, poured into water and extracted with
diethyl ether. The combined organic layers were washed with brine, dried on Na,SO,4 and
evaporated to Adryness in vacuo to afford a residue, which was purified by flash
chromatography (EtOAc — Petroleum Ether 2 : 8) affording the title product (1.38 g).

MS: [M+H]" = 280.09
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25 A mxture of 2-chloro-3-nitropyridine (1 g, 6.31

mmol ), ethyl 4-pyridinecarboxylate (1.19 g, 7.57
WOorb/p18AY pot assi um car bonat e (1 31 g, 9.47 nPGI/EP2008/006351

n-butanol (25 m) was stirred?dat reflux for 2 hours,

cooled to ambient tenperature, poured into water and
o) ? ned organic

5 : Na2SO4 and
%58'1@ Mﬁ‘l‘é})QntrﬁetﬁM&r 90 3nlf %ﬁﬂ Cur%ﬁer (030 ml) was

whi ch was purified lash 30 c rorratograp y
addedpéiomitonnéh Z8aef1.24 g,8)4 08f fromal).ndhe hevlutian evqgrst@m@t at ambient

b g b 080,08, SLTVIS S0 (s v

Et@yei @¥ié )cofbimeddorpaniei p@elrsdwe@ (;v@‘amdownﬁ BS®))drikd 8n Na,S0, and
sol ut on of KOH (0.46 i n_met hanol (30

evapoyated @ drapess ”t%uﬁi“) ﬁ%&féth%\a%amébﬁﬁééﬁcg)zssa (1.14

M$H W}@ﬁml 1> The solution was stirred at amnbi ent
tenperature for 1.5 hours, poured into water,

"HeNM®R (GRGI53): t11822M061Gh, 2i)] 2602t 2. 42 (1e 2, 216152 7 QACIHYBe10-3.22 (m,
combi ned organl c layers were washed with brine, dried

2Hpr3- N3 804marH), Gl ap SR 4me dH).B. U (ddedH, ¥ 4 Heub=t8cHz), 8.38 (dd, 1H,
_af d, L itle product (1.38 g). Ms: [MHH + = 252.12
Jﬂé%(%&%ﬂ%): 1.82-2.00 (m 2H), 2.02-2.12 (m 2H),
2.61-2.73 (m 1H), 310322(m 2H) 375-3.90(m
4 Hz, J =

Lia

.....

dril 3 0 ),
t %
L e S e 5 e
3.98 otruelnwas(atidedrind the mesahyig mixlturb w\dle sife& neflux f@. 191831mmm|01ed tor.t

dth sul.tin tur s stir
and SpGRieHds B0ebuih 50 it "t Vot G0 aploiip usotugne s m
to tHisYs0RRiDN i WasVRIdE® pha_rl'y@ac%@fférﬁt(ﬁ 09841, O SRRy phﬂaduém(ll)acetate (18

anhydr ous tol uene Qr% to this solution was
mgoQ Hﬁ&@@yh@ﬁ]@ll{n@lr@g( 4 rol, gd4 nmp10)). The mixture was stirred in a

mi (rﬁl*régt%ﬁiﬁg(r# Lfe(ﬁ?efogqun‘f}%golgg to Qﬁn&%n% a)?% ,r%oured into water and

extratted reith EOAc. Fhe rcombireedosrganiatlayeld Grer@rwakhéd with brine, dried on
to anb ture, poured |nto wat er and

| t
Na SR PR o, s Iy H e BTGP B igH Wh A SUHGra by fash
chrdiﬁf&ggldpw (ERODIC NRetrdléiing E11RP 280 7MRARPdindNHe ﬁM@ER)‘HﬁEﬁ‘# mg).MS:

ness in vacuo to afford a Tesidug,
[M+ﬂ'lﬂr iT13d 8y flash chronatography (EtOAc - Petrol eum

O N T TR N
345 S8 54381 B o 18350 . 700

7.65 (m, 22H) 8.17 (#B1H, 32 4 Hy, 1+ HzJ, B8 (R517, 85 1(STHz2H- 4 Hz).
8.15 (dd, 1H, J=4 Hz, J = 8 Hz), 8.38 (dd, 1H, J= 1.5
Hz, J= 4 Hz). Exanple 259 1-(3-nitro-2-pyrid

te2993- (3-tri fl uoromet hoxyphenyl) - prop-2-ynylidene]-p
I peri di ne
1-(3 -n?tro-Z-pvridyl)—i—[ 3-(3-trifluoromethoxyphenyl)-prop-2-ynylidene]-piperidine

A mixture of Compound 1c¢ (60 mg, 0.25 mmol), 3-trifluoromethoxy-iodobenzene (41,6 ul,
0.26 mmol), bis(triphenylphosphine)palladium(I)dichloride (8.65 mg, 0.01 mmol), Cul
(4.69 mg, 0.1 mmol) in anhydrous and degassed triethylamine (3 ml) was heated at 80°C
under a nitrogen atmosphere for 2 h in a sealed vessel. The reaction mixture was cooled,

filtered on Celite, poured into water and extracted with EtOAc. The combined organic
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A m xture of Conpound Ic (60 ng, 0.25 mol),

3-trifluoromethoxy-iodobenzene (41,6 t1, 30 0.26
WOorpep/p158B7 s(tri phenyl phosphi ne&(gal [ adi un( | 1) di REIT/BP304%006351

(8.65 ng, 0.01 mol ), Cul 9 nmg, 0.1 mml) in

anhydrous and degassed triethylanine (3 mM) was heated

at 80C wunder a nitrogen atnpsphere for 2 h.in a )
layeisaved Washed) withREne.diad o Nee o1l EPEE del drymess in vacuo to
afff)ﬂdlatx%ﬁﬁ% C\th@ﬁ‘|v¢a%$urlﬁ@d15§glaéﬁ"&ﬁofﬁ§fo fa gﬂ??_ ERYAL a%ﬁgleum Ether S

. The conbi ned” organi c UTE SHEET

9ﬁ)miozdlzg)tha/ﬂlezp)©9nms%9@ PCT/ EP2008/ 006351 -100

. +\ne shed with brine, dried on Na2SO4 and
hd%a%%%ibfégﬁ%%?dryness in vacuo to afford a residue,
'HVNMW?@B@I I13.40-243 *@ﬁh ﬁnwivs:@rmr(rﬁt oL, a04nL 3 (sEt(ﬁWiH) 5.64 (s, 1H),

Petrol eumEt her 5 affording the title produc
6.78 /8 In@n),. 1HIJ($7 1[7wr;|)wﬁn 114)}47 7. (50 (mgmm7gm3 g(rﬁ)SZP(I) 8 17-8.19 (m,

2.50-2.53 2H), 2.75-2.78 (m , 3.53-3.5 m
1Hhr§-371§36“4(nt21h) 6.78-6.81 (m 1H), 7.17-7.19 (m
‘ 1FD 7.28-7.30 (m 1H) 7.34-7.37 (m 2H), 8.17-8.19

I H), 8 37-8.38 (m 114). Exanple 260 10
_ﬂmlélgéﬁﬂtro 2- pyrldyl) 4- (1- oxo- 3- phenyl pr op- 2- ynyl) 1
3- ) .

Yﬁ-'ﬁe': g

(Corrpound 260a) A vel | hom)genl sed m xt ure of

|soguvaC|ne h_drochlorlde

)i q Nl g
A V{S)ét}% l?oﬁhgé()]éé%s%g 61@9{@& Saﬂsééﬁv Egﬁ h9cr11§§1é1{5ﬁg% t497\/\@g,r3 62 mmol) 2-chloro-

3-ngmepwdiing Gi82adgj 104 nemalp | antli porassi himvetsmaten@ 82 amtgnGC38 mmol), was

d.extracted wth dichloronethane. The .
stirfg iy s O bl dBe Goaiion mgfuEe Was ReRled Rowras) 1 a Selfigajof water
and%nﬁﬁza%%(ﬁm.?)%a&%ﬁﬁét@&j wifh cﬁElﬁ&%ﬁﬁatﬁaﬁ‘leV"PﬁéJ Qorh&n@é B%ﬂlc layers

a residue, which was purified by flash chromatograp
werg pvashed withebring, drind ona2SQe @nd evapaeited 20 drynges in @zc@é)to afford a

res@'@%o\&ﬁ ﬁ]gzve{shﬁlrﬁﬁedl gy Qfagﬁj léﬁxton4a ograpqgl) (Et%%c = PeLrM'é'ﬁl.]m Ether-Acetic

Acid-20B-80 10.05)ffordind the) titte firddiae (382aig\- met hyl - car banoyl )
-bw ?ﬂ g tetrahvdropvridi ne (Conpound 260b) To a
MS; il on 28P-2Compound 260a (100 ng, 0.40 mmol) in

nmet hanol (10 m) stirred at 25 anbient tenperature,

was added DMT- MM
1-(4nifrdy- B pPhided}-HaNymath @SN imétyd icar Bamay))- 4.2, 5, 6-tetrahydropyridine

Cmeth hol i ni um chl ori de, 142 ng, 0.52 mol),

Lfg(igﬁ!élﬁﬁ‘ngirjérphoI|ne (88.4 1, 0.81 mol) and

To B, sohflioned hizbmpeiak 2bedTi 109 ngdoqohﬂna{dmﬁl aRhaB1 (b &P stirred at
mmol ). The reaction  mxture was stirred at anbient

amm@wpé?ramra@r%orwas rrddadh e DAGT-DEMt %6&31@6103@@3 f-griazin-2-yl)-4-

e ORGSR, JHE S Sl R Shbbl st v 0w
mmbB ¥ad SN\ EnBE A gk oy ik hydeochtbride §60 tgddIMnABH. The reaction

evaporated to dryness in vacuo to afford a residue,

mix{ip S faged at Fmbige tSPeIagse fornt brbho ! ugtyas pvapesated to dryness
in véh" PhENTGE RS diluited with aq. IN NaOH and dichloromethane. The combined

organic layers were washed with brine, dried on Na,SO4 and evaporated to dryness in vacuo

497 ng,‘? 04 nnDI) 260,

to afford a residue, which was purified by flash chromatography (EtOAc — Petroleum Ether
60 : 40) affording the title product (90 mg). '
MS: [M+H]" =293.3
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60 : 40) affording the title product (90 ng). Ms:

[ MtH + = 293. 3 SUBSTI TUTE SHEET (RULE 26) WO
WQo@ILOBFBO7 PCT/ EP2008/ 006353I -101 PCT/EP2008/006351

1-(3-nitro-2-pyridyl)-4-(1-0 Bls- phenyl prop-2-ynyl)-1

2 S 6- tetrahydropyr|d| ne Into a solution of

Intd aS@lution®T sHenplacHtylent e G&)ésanmlTH%nh I}“HF 15 ml) sti
0. 63 mol gﬁldpt heﬂym x?ure“was sti rre)d1 at @:8%%51‘ (Zom)smed

at m{&7C ungler he siream) wandroppédua santiomsf Butpldicte dmd@dphd meTHF 253 OL,

0.63 ‘JH %r ous Imgn%t%?euﬂv% 60b egtségg(? ’f%rrg(ﬁ,\r%n{? &Mgsultmg solution was

adcsadu drbp@hsata sd¥@tidro6f Compbund 26 (84t mPas.2e ! h@eBdnt AhY&oWR THF (5
to - 10C.., Afterwards, it was quenched wi th amoni um

mi, i pagtion mix ke Mas SWEP At HOEImACS b fea itwps plleed to warm up to -
10, ke ak Y &f aM’%ﬁ&cﬁP{sﬁ ggﬂl WobddnRl %ﬁrorﬂg'aﬁﬂ dp%a%laé S Et0Ac.

evapor at e S Invacuo to
The esinbined ongrinichlayers vpere iviaskell bythfbrmshdiddd omriNag®DApRY evaporated to

T e T @i‘«zﬂa%ﬂ <hisRameEraphy (BIOAC -
PettdT&%ch Beller 28.:39) éfﬂ)rdﬁ@the aﬂgl%ro’au&igé%gz 4.16-4.17

81-6.84 (m 0(m | H,
MS(?%H]A% 3@ 2H), 7.47-7.51 (m | H), 7.61-7.63 (m

Iy @j}m feB0L.0F- 788 () 2¥I)H)_x’7285 F8; ﬁﬂ) (M7, 38), 6.81-6.84 (m,
1H)1p7(2§’5; 2'4|b {(&éﬁlg}y Hi4Y 47 f %?(9 o @O AP )PP, 8.20-

plperldlne
8.2pymj th),)8.39-830mmrtdl)pr op- 2- ynyl [ dene) pi peri di ne
(Conpound 261 a) 20 A m xture of Conpound I ¢ (200 ny,
0.82 mmol), CBr4 (0.54 ng, 1.65 mmol), potassium
£oxj de (0.138 ng, 2.46 mmol), 18-C- 6 crown ether
1.8 ng, 0.823 nmol) and 10 m of benzene was
1-(X:pitror ayrdylB4€3#(@roxe1l -pyrrrolidiny Banrop-3 pipaili
cooled to anbient tenperature, dilut ed vvlth Et CAc,
washed with water, dried over Na2SO4 and evapor at ed to
1-(Zniyroed pyhidyI\-dqBDrokhDrop- Udﬁvﬁ(ﬁﬁzb}jﬁl@eﬂiﬁﬁle Rdonifosld DY)
aut oma édflash liquid chromato Eh 25 (Horizon TM -
A npxie,g S%OQPGPPMC W AhmeE0.82 mph), 8 anﬁOeﬁ‘hmgf b#d gemol); potassium

hydﬁﬁic?eo(o 3% %dz rdnlts), 18LE %%rMQﬁ&EE ?gﬁgnggzé‘m%l) and 10 ml of

mxture with the starting materia
benz_EMawaSC@hpodlmﬂ 45°€ Yorandl lus€he asactibnwaixtire the cveled to ambient

R L R EARARTRTE HE ST S —

dryr#sXinWaeu®  THe IR REidd6 has llrlﬁedmy aforndRd TTH8h )i ui‘al{m?dlﬁatography
sul phat e : 69 mmo 10- phenantrol ine (24

(Hop‘:@on 0 ‘1@8)(“@% utmgz@@gPEg£t@Amgrac@elgg'r¢m&8)2 to 80:20, affordlng the

e A 0 908, # e o2 TR BRSHE oA oo 2610

Compoxtdil @) aabused ek édwasinahdnexn teat@opsemt ur e, di | ut ed
with Et OAc, washed with water, dried

1-(3-nitro-2-pyridyl)-4-[3-(2-oxo-1-pyrrrolidinyl)-prop-2-ynylidene ] -piperidine

A mixture of Compound 261a (111 mg, 0.345 mmol), cupric sulphate (11 mg, 0.69 mmol),
1,10-phenantroline (24.9 mg, 0.138 mmol), K,CO3 (95.4 mg, O.69lmmol), 2-pyrrolidone
(39.7 ul, 0.518 mmol) and 5 ml of toluene was stirred at 80 °C for 12 h. The reaction

mixture was cooled to ambient temperature, diluted with EtOAc, washed with water, dried

over NaySO4 and evaporated to dryness in vacuo. The crude residue was purified by
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over Na2SO4 and evaporated to dryness in vacuo. The
crude residue was purified by SUBSTI TUTE SHEET ( RULE

WQB)09MB82D09/ 015897 PCT/ EP2008/ 006351 - 102 auPGHEP29d8/006351
flash liquid chromatography {IB@ri zonTM - Bi ot age)
el uting with PE - EtOAc gradi ent from98 2 to 0:10,

i Vi thetltle product (2 ngy [B H + = 327.15
autom flaghpliquid @yemgtography gHopmn H) igtage)-gluthgs (vith PE - EtOAc

el ongs 21007k Bidhe BudBiobpeatpll, 280 o 1,

MS: [M+B]" 3Qﬁ1151l—|) 8.35 (s, 1 H Exanple 262

'Y MEYEDCLp B DT Ao: GortbD. RS et it O AD (WagHD), 3.40-3.52
(mt b S517 518 G D! 9166, @ 1116 05PRYRC 100, BPIBIS Gh, 170, 835 65

1Hpr omo- 5- (trifluoromethyl)-pyridine (93 ng, 0.4 mmol),
DI PEA (140 L, 0.8 mmol), 1 m of anhydrous
N- nmet hyl pyrrol i done and seal ed. The vial was heated in

ample@eowave oven at 160C (200 W for 2 h. The

reactlon m xture was then cooledto arrblent L
g = et ABild %) dpiperidine

A giﬁf @gs ﬁ e cr aagrg%ﬁ% fe ﬁ)%pc% oggd 09 EQarX}r)lle%s (?5‘ g dn%yO .4 mmol), 3-

vacuo. olly eS|due was" pur i

brqm&MtrﬂIubbtﬁneFﬁRylb:@yMﬁne ¢H3 e 0oy friidty, DIPEIANG 4VHICIB8 mmol), 1 ml
XTerra col um 30x50 mm el uting with anmoni um
of psraetbylpyvplideng apdpealed. The veal sy theated inya mi¢romave oven at

16(2’%@2@'2‘89 1f|@_>|{ % Ngg{%ag,ﬁorg)nﬁlkgjf 4%{%%“@% ‘(jcr)r(])lggl-ﬁ %% temperature,
dllt(tsd \A@ﬂH)Et%cZQNazhﬁEwﬂtm v@’té) diBed4@ve3 NugSQpand é\l‘é))praﬁecﬁ% dryness in

1 = 8.0) 2

vac 'hi%_l)dn?Z%SQI(a Pll)H) fesxfluSG LG p|ur1ﬁf:c¥ Ey pgeperalqzlj: "RP LC-MS
chr&nat%gfa‘{ahy,l ubthg M§@1gSXTérré'|)ool@ﬁ§n}@)‘x§02ﬁ§1 %ﬁm with. ammonium

(3-cyano-5-phenyl - 2-pyridyl)-4-[3-(6-nethyl - fprlgm
bquﬂ'})OIEﬁ{@F?_Ozrr%y}pH O%,b@ffep,—pgcpqtmmée grali¢nd\iffgdingel.8 mg of the title
congg%ﬁgdure reported above for the conpound of Exanple

5 replacing 5- (trifluoronethyl)-pyridine with
MS2 {eHHjf 8358ghenyl ni cotinonitrile the title product was

h d. After th t k th d
'R e Byostit @t i pass %,.zd?% e Znéte?fii'g; 347 (m,

4r0f ST G gRACHAIER st an e e 1 T e IR R85 ¢ 1m
= 8 O0HZ)MB33 [WHH).8.50 GO1HB5 ' H NMVR (CDClS 8) 2. 52 2.57

(m 2H), 2.62 (s, 3H), 2.75-2.80(m 2H), 3.85-3.95 (m

4H), 5.68 (s, | H), 7.08-7.15 (m | H), 7.25-7.70 (m

Exafifle 263 00 (s, | H), 8.61 (s, I H. M5 [MH+ = 391.35

1-(3-cyano-5-phenyl-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine

Following the procedure reported above for the compound of Example 262 but replacing 5-
(trifluoromethyl)-pyridine with 2-chloro-5-phenylnicotinonitrile the title product was
synthesized. After the reaction work-up, the residue was purified by automated flash liquid
chromatography (Horizon™ — Biotage) eluting with PE - EtOAc gradient from 9:1 to 4:6,
affording the title product (10 %).

MS: [M+H]" = 391.35

"H-NMR (CDCl3, 8): 2.52-2.57 (m, 2H), 2.62 (s, 3H), 2.75-2.80(m, 2H), 3.85-3.95 (m, 4H),
5.68 (s, 1H), 7.08-7.15 (m, 1H), 7.25-7.70 (m, 7H), 8.00 (s, 1H), 8.61 (s, 1H).

MS: [M+H]" = 391.35

SUBSTITUTE SHEET (RULE 26)
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SUBSTI TUTE SHEET (RULE 26) WD 2009/ 015897
PCT/ EP2008/ 006351 -103- Exanple 264 1-(2-propoxy-3

WO papplotph) - 4- [ 3 PCT/EP2008/006351
-(6-net h-pyridyl)-prop-2-ynyl0¥ene] - pi peridine Into a
flamed flask flushed with nitrogen a m xture of Cul
(19.4 ng. 0.1 mmol)), K3IPO4 5 (425 ng, 2 nmmol ),
ethylene glycol (112 ), 3-iodo-2-propoxypyridine (263

lebgamol) in 1 m of n-Butanol were added 255 ng of
ound of Exanple 3 dissolved in 1 m of
1-(B-pisopcaayed -pyridd)-d+]3 f6msdtiyl - nperi v rbreg-22ynylidefe | fsiperfdife

The,re n.mxture was then .cool ed to anbi ent
Intp &T%mf E}P% ARt BseRAGRE Tadio (AP BrmaqD-l mmoD), KsPO,

“ dryness in vacucg1e gﬁt()le?qtz \ﬁe@ ‘l}ﬁﬁgﬁ}tfﬂmpg"( QQQ ﬁgg, mmol) in

1 npluodi 7f-Bethnblywengt avided 2615 higasﬂ’thé compourehofifsaingge amilissolved in 1 ml of
Et OA¢c 8:

Hor | Bi ot ti h_PE .-
n-éauft?n(rs):]éﬂﬂeg Slllwgns(l?t? IWa g{eaégg% lpgz(\fm r 5tp T%e reggions Wnp was then
co&e&&ﬁaﬂ&enﬁ&%dt@@%&&e@ MlthlEtUAc% twaslqed:wﬁh qu HZ:‘\Ja(I—f(h'@g and water,

85 - 1.92 (m 2H);
drlgj_yverj\I@§O4 anpd ggap@mtecQtQ) drygess4n vaguol g\f(qnthel,wprk-np e residue was

purzﬁrﬁd lﬁ' ?_lbt(?mgte ’a-Slgj;Q_ng%P%Qméiﬁr?ph% (H.)orm)f.} 28%2?“ag($ Eﬁmg with PE -

EtJA&S:2( affording tBe Gtlelproduct{B2 mg[.1806 . d, J = 8.0 Hz, 1 H)
Mﬁ%e_ 6 -(pyridof 2
a -yl)-4-[3-(6- rrethyl

'HNMR écméepa)21y1f0y(lt i pengg P'kS‘e 1@ @ 22,2%&% 2%6 (m, 2H);

procedure reported for 't e co ound
2.5818, 13§1)7 2. 88r-0 A BH Y, )2 334b} PyiOz, HE)i m3ﬁe(adi ©8.0 Hz, 2H); 5.60 (s,

4- hr.onpi u' lJ ne ti y d was r epar ed.
it B8 | 0 B 1By atBiaden vden byt | <80 He, 1H);
78(93&{ gmag gg{za}pﬁy (HorizonTM Biotage) eluting with CHC13

NH3 sol. in McOH 100 : 0.25. Yield: 16 % MS:

[I\/H—|]+ = 342.41 25 'H- NWR (CDC13, 8): 2.50 - 2.70 (m
Ex R 85 - 2.88 (m 2H); 3.60 - 3.64 (m 4H); 5.70
‘g@‘%ﬁ%; 7.11 (d, J =80 Hz, | H; 7.28 (d, J =8.0
1 (d@iﬂlﬂi blpFrdzin-7-yl)-583( ﬁtneﬂiﬁl 2- &lr&&l)@ﬂbp 22yiy1idEnd i édﬂ}dme

6
FO“?W@@ ! anbiostdit eWP?n;ﬁ Py K?'G fewRgynd Bxample 234 and using 7-
brorﬁbﬁjyﬂd)o[P B Mpyrarify | indene lofp '4pl§r5}ngisB§u1%?iulleo Wha gtlt‘iJ‘ eczméalgl)gnd was

procedure reported for the conmpoun Exanpl e 23
prepgggda d’ uzlﬁbatmmwas doyfa hy taht(mmh@h dasmEgeid chodmatography (HorizonTM-

i R CHRL O AR ALRRRERRAT A LR

H{F&MEMGI CO| um 30x50 nm SUBSTI TUTE SHEET ( RULE

| 21(\5/} WD 2009/ 015897 PCT/ EP2008/ 006351 - 104
H-NMR (CDCl3, 6): 2.50 — 2.70 (m, 5H); 2.85 — 2.88 (m, 2H); 3.60 — 3.64 (m, 4H); 5.70

(s, 1H); 7.11 (d, J = 8.0 Hz, 1H); 7.28 (d, J = 8.0 Hz, 1H); 7.54 — 7.58 (m, 2H); 8.80 (m,
2H); 9.95 (d, J = 4.0 Hz, 1H).

Example 266
1-(3-cyano-2-thienyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine

Following the procedure reported for the compound of Example 234 and using 2-bromo-3-
cyanothiophene instead of 4-bromoisoquinoline the title compound was prepared.

Purification was by RP LC-MS chromatography, using MS-C18 XTerra column 30x50 mm

SUBSTITUTE SHEET (RULE 26)
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eluting wi th amoni um bi carbonate 20 nM pH 8 buffer -
acetonitrile gradient affording the corrpound of the

W@ paobR18pEl d: 22 % MS: [ MrH + = 320. 36 ' H NVRPCTERE28$/006351
6): 2.53 - 2.58 (m 5H); 2. 804 2. 85 (m 2H); 3.58 -
360(m4H) 566 5(s 1 H,; 6.51 (d, J =80Hz, 1

elupﬂlg w;lthzqm{n@mu\zl}] bwag:m@aqqZZO T:]_\% pﬂ gé(‘xff(eg @cemltrl%_ﬁkgdle%t affording
Bihe title, Yield: 22 %.

the@é %gx -eplyrel cifl 1) - TS (6-met hyl - 2-pyridyl) - prop- 2-

MS’f[Mﬂ'dﬂSFFBﬁiZ—Op?QJerI dine 10 Foll ow ng the procedure

el by 55 R e LA BT o, a1 50

(s, FH f@f@{@@% O@izl mﬁiamb (R =H.002, (&).2. rdids (ot 8@'Hz 1H),727 (d,
t ol 'yl phosphi no) - bi hapht hyl) | nst ead of BI NA

J =t8.Q He, Bdnpér(d vm8.0dtzdélned. After the work-up, the
residue was purified by automated flash |iquid
chr omat ography (HorizonTM - Biotage) eluting with PE
Exambie@b¢ 8:2. affording the title product as a yellow
15 h0|I Yi edld 41:5)% VB LZI\/HrH]d+ = 334 19 ' H—NI\/R (CDC13

Folﬁmp&iﬁg Sl‘?e %l%ngur% re})%éted r8t¥1e Hboxﬁﬂ) of }%(Sa;ll‘l%le 2§4 §9d (155}1% 5-bromo-2-
ethdxypy8idiheHz jnsteddH) of 7. %&o&rwlsQQuman@ Hm,d 1tcH|)BINZA127 (@@ -bis(di-p-

tol)ép]epsgblgxogi’ '—%i,q?'_?)l’ltl}}zlgggs(%ad %@]\ﬁ@(%& %gg%psogngitWas‘]prepared After
thelv/ogk-ﬂbt tRe Zrebidté dWys ) putifled- b7, ﬁutemta{euomﬂhemﬂla Piropratography

2-ynyl 1 dene] - pi peridine The title cogipoun
(Hoizepar e Biaszeladetingwih P5r- BRMAcE R offaediag t@a}@mred%?s a yellow
oil %le%(;t arting from Conpound 248a instead of conmpound

'237a and" usi ng diisopropyl ethyl am ne (DI PEA) instead
MSBf[MﬂH]éHB)BMam ne and 2-chl oro- 3 ni tropyridine instead

of 2-bronmo-3- nitropyridine. After_th

H MRS LD (& 28 ) Fatirdsa 3 badm: TS AD G s 275 -2.87
E—
(m R AL (AT UGN = Y A 2R, Sbisneled =80 .

1Hp7ddud] J =Y&:D [Ebayl Hi); 7. ZW(cbIJd?SBE’f% 1BD); 7.30/5:7.40Vehd| HED):7.56 (1, = 8.0
( CDC13i 2.5-2.6 (m 2H), 2.8 (m
Hz éi@gfé%sélﬂgR(m 4H) 5 7 (m 1H), 6.75-6.85 (Sn |
H, 6.9-7.0 (m 2H), 7273(m1H) 8.15-8.20 (m |

H), 8.35-8.40 (m | H) Exanples 269 to 272 (Table X I)
MUTE SHEET (RULE 26) WO 2009/ 015897

0|=:'£ 19§ 1 Q¢ §-% - 1}18&0%}%3&)-;% B%—}g[{(}@gexg%—i)g%&ﬁﬁﬁ%e q
Thd title oaipplied 388 freparsdi fastdeseribedgfor ehgabtanuﬁd)rof Example 237 but
starﬁngb rﬁ%rrLDC(z)m%ogxllJ 551802{ 1?1%2!45 o}' compgurnldffﬁat I 8 usmg dusopropylethylamme
(DIPEA) instead of triethylamine and 2-chloro-3-nitropyridine instead of 2-bromo-3-

nitropyridine. After the work-up, the residue was purified by automated flash liquid
chromatography (Horizon™ — Biotage) eluting with PE — EtOAc gradient from 9:1 to 7:3
affording the title product. Yellow oil. Yield: 55%.

'~ MS: [M+H]" = 356.34

'H-NMR (CDCl;, §): 2.5-2.6 (m, 2H), 2.8 (m, 2H), 3.5-3.6 (m, 4H), 5.7 (m, 1H), 6.75-6.85
(m, 1H), 6.9-7.0 (m, 2H), 7.2-7.3 (m, 1H), 8.15-8.20 (m, 1H), 8.35-8.40 (m, 1H)

Examples 269 to 272 (Table XII)
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carried out by automated flash |iquid chromatography

(Horizon TM -

Bi otage) eluting with

Pe

trol eum Et her -

WEe@pO1gpadi ent from 100: 0 to 20:80. 5 TABLE XRCT/EP2008/006351
Exanpl e Reagent B (Note) ChehM>-Nane LG

(CDC13, 8)
400, 45

Thyse, samadiingey (G L XIB ercs picgaisdstepyi

"H-NVR MS

MZ 269 1-(3- 1-(3-nitro-2-pyridyl)-

i odobenzy

ng4[.IBe pg)cgdq_re described in

Exﬁl’nghér 22 M) gﬂﬁéhﬂi?ihg%&%éhﬂ;%} 4-brdtho- %"@-dlﬂ%Oﬁ)aﬁﬁble( Pilification was

rop- 2-

carpieg) @t gy mgtoma)tec?/ fla

Q0 ,
Pet%&b&?@thezﬁgag’f%grad iche %‘-E’gm]ffa? o &onf ! pyr i dyl ) -
1.4 (s,9H),
4-{3-[2-(2, 2-di net hyl -
pi val am de;
(m

| H)

2.45-2.55 (m 2H),

THE as co-

ene

siﬁhqu@@h(qmatqgfgphﬂ(}&r(znn% Bﬁothge) eluting with

8. 35-8.40
420. 48

pyridyl) -
2.7-2.8 2H) |

pr opi onyl ani no)@ﬂe@ L7
pyridyl]-prop- 2 7. 25 (m 1H)

3.5-3.6 (m
(m 1H), 6.8

J‘ 1T O f
| 8. a#m ent (rrfl(,lli H 3R
-(3 1(3 nitro-ZM%ld§F ’4254
: By -4 4 ~?( ﬁm‘o‘f Moo 5T T §45255( 2H), 2.7-2.8 (m,
pi peraababbénip et hy lne pheny| 3525<m 41D, 5.
_____ hlenty i % 72 3-ace H), 6.25-
1-(3-n|tr02 pyrla]lo)p-z 52.55 695-6.85(m,
(s, 3I—b , i odobenz -E e acet yl phenyII)_D 1H) 73
(m 2H), 3.45-3.56 (m prop 2-ynyli dene]( %
(m IH), 6.8 (mlIH, piperidine|7.4-7.5 :’(: 5'-820(m IH)
7.6-7.7 (d, I H,17.9 (d 1 H,8.0 (s,1|H ,35§4%(m
Hh70 8- NdITodb2H) =X 83 Rito-2<pyridyy | 420.48 ]4(s 9H), 2.45- 255 (m, ZH)
1-(6- ¥13-3- Nt F 942103 2 _dimethyl- 7-2.8 ﬁm 2H), 3.5-3.6
ri dyl)) valapmided- f | J&%Bno%fl%fnb Fop- 2-ynyl hﬁ?@ei(np'l ?rs'sd(m 1H),
ine 1- Iﬁipe{a%ﬁxycaf RipMlptoptz-13- (4- Tl uorio 35 i 1H), 7.9-8.0 (m, 1H),
pyri dylshREqP- 2- ynyiidyiaaeyphkn@hd di ne (COBBRMNG) 8.4 (m, 1H), 8.5
ambient (m,1H), 9.2 (s, 1H)
temperature
271 1-(3- 1-(3-nitro-2-pyridyl)- | 432.54
iodobenzyl)-4- | 4-{3-[3-(4-methyl-
methyl- piperazin-1-ylmethyl)-
piperazine phenyl}-prop-2-
ynylidene}-piperidine
272 3-acetyl- 1-(3-nitro-2-pyridyl)- | 362.40 |2.45-2.55 (m, 2H),2.6 (s,3H),
iodobenzene 4-[3-(3-acetylphenyl)- 2.7-2.8 (m, 2H), 3.45-3.55 (m,
prop-2-ynylidene]- 4H), 5.65 (m, 1H), 6.8 (m,1H),
piperidine 7.4-7.5 (m, 1H), 7.6-7.7 (d,
1H), 7.9 (d,1H),8.0 (s,1H), 8.2
(d,1H), 8.4 (m, 1H)
Example 273

1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(4-fluoro-2-pyridyl)-prop-2-ynvylidene]-piperidine

1-(t-butoxycarbonyl)-4-[3-(4-fluoro-2-pyridyl)-prop-2-ynylidene ] -piperidine

(Compound

273a)

The title compound was prepared following the procedure described for the Compound of
Example 199, but using Compound 2b instead of Compound lc¢ and 2-chloro-4-

fluoropyridine instead of 4-bromo-2,6-difluoroanisole. After the usual work-up procedure,

SUBSTITUTE SHEET (RULE 26)
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273a) The title conpound was prepared follow ng the
procedure described for the Conpound of 15 Exanple
Wag®9/0p$e7 usi ng Conpound 2b instead of ConpounBCI/ER2088/6D6351
2-chl oro-4- fluoropyridine i-h8%-ead of
4 br ono- 2, 6-di f| uoroani sol e. After the usual work-up
ocedure, SUBSTI TETE SHEET (RULE 26) WD 2009/015897
pup BPoBB/BTESs Ut by critomated | Hashi Haridachrematogeaphy Horizon™ —
t a d 0
B e P Ao YRR BR300, I 0™ o
M$IMOH] ¥ 3142 38.5 % MS: [MrH + = 317.2 5 4-[3-(4-
uoro-2 pvridvl) prop-2-ynylidene7-piperidine (Conmpound
273b) Conpound 273a was converted into the title

4-[3QURRUPSEL 20y r idi5i) B30 DY npli @6 R BirRr iR CokRBund 273b)
Conpound 228b. Conpound 273b was used in the next step

Cowpph%tﬂ?mWhé?mﬁmeﬁﬂm@ébF ditle compeped by gisingvBe progedre "desoribed
for'(io%é]au%g 2pyrl a‘rﬁg@%?ng %raglu erdQn eeﬁl\éer %Eg@ | ne%ﬁrepurlﬁcatlon

Yidld:t16e%pr oduct was prepared fol I ow ng the nethod

) ri ket ve for the Compound of Exanmple 237
Mgi&&ﬁ]i ﬁ%lﬁr ono-3-nitropyridine with

2-chl oro-6-net hyl - 3-ni tropyridine and using
N- et hyl pyrrolidone i nstead of N, N-di net hyl acet am de.
1 (et Batilrar?-pxyridyb)- 4;1/3-(641-ﬂumu-bmdvh)-vmn—2kvnvhdene]—pmerzdme

Th%ﬁﬂ@ﬂ%d&%é&?%ﬁfreé%ﬂg% #&&%% @Et{%é‘gggc L,a*g,¢ g l}e Gompound of

Exettmiilb e2xo m‘.}ﬂmtﬂg é&bmnm.’[;-lnﬁmﬁﬁﬂirﬂ w}tfheﬂdhlo%%méiﬁyl 3-nitropyridine

andy ng’ll_gz mlpm'_f-cl\loge7§15§aé 5 @ﬁn Mlmgthxgcga@gie( r,{’urlﬁcatlon by
ZFGHz , i

aut(?r?nate? f%mﬁ%gﬁ%%cﬂ(rc&rﬁ%gg%a@? (ﬁg‘ﬂﬁ"]ﬂ 8. 1}813(%%@ Jelzlg H%ﬁzvzlégq)E EtOAc

gradieft fr@n 93:58t0610:40nffordgd thexitlegbmporat 4s-1 veliowt sofid- Yield: 36%.

dyl)-4-13 -(3,5
MS: mmorogﬁ%yl) prop-2-ynylidene] _pi peridine 25 4-

'H-(\fMRf(ODEIhyA)SI hy\s, BEHYP. 80-¥ 13yl (@R 2. 18-D &5 (1] 19), 3.45-3.60 (m, 4H),
ound 74a) The'title corrpound was synt hesi zed

3. 6§ & 11 é3 l(dme’—ﬁ c Hdl10e9 3198 (b é),f 617 {chd=8dmpdidn8.10dH, J=8Hz,

ting from Conpound 2a instead of the
IH)(EZg% und l%;arrpl e 2. An alternative procedure that

can be ut| I|zed to carry out the reaction includes
stirripng at anbient tenperature (instead at 70C) for
qu&_élngx S overni ght resting. 30 The react| on m xture was

D endme

\a and evapora ed
the next step wi thout further pur|f| cat| on. M

4- (S[-Mml_gthylszlv}-prop-é-ynylza’ene)-pzperzdme (Compound 274a)

The title compound was synthesized following the procedure described for the compound

of Example 3 starting from Compound 2a instead of the Compound of Example 2.

An alternative procedure that can be utilized to carry out the reaction includes stirring at
ambient temperature (instead at 70°C) for 4 h and overnight resting.

The reaction mixture was washed with water and aq. K;COs dried on anhydrous Na;SO4
and evaporated to dryness in vacuo and used in the next step without further purification.

MS: [M+H]" = 194.24
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SUBSTI TUTE SHEET (RULE 26) WD 2009/ 015897
PCT/ EP2008/ 006351 -107
WQ 208089 hyl - 3-ni tro-2-pyri dyl)-4-(3-tri net hyl BCT/HP2008/006351
prop- 2-ynyl i dene) - pi peri di nelQZonpound 274b) Met hod
A: The title conpound was synthesized follow ng the
pr ocedur e descri bed for the Conpound of Exanple 273,
I;cg;me_tﬁgpj_a}gﬁm&-pmdmmr(d -trinehylsiw-prop-2-ynylidene)-piperidine (Compound
brono-3-nitropyridine 5 respectively with Conpound
4a and 2-chl oro-6-nethyl-3-nitropyridine. The crude
Methed duédhe bithid’mad)ofundJ Iwaa sgithesizddoliowinguhe praeddier deswitsed for the

CoRREHB: DEENADS P75l SHIEUNG GREPOG PR dmd PRy -nitropyridine
resbb@Vely (ErHREdMpoBdNDY 4P a%dpyrchﬂnyé 5-méhpi- P%tif&iﬁ/ﬁ@me The crude

I nstead of 1-(3-nitro-2-pyridyl)-4-piperidone and
resfdyie| Qkpined diom gr vansdard svork-op @@@ﬂu@eﬂaﬁ osedCompfeunekt | step without
resi due was used as an internedi ate w thout

mii’lg?? lfkilgla%ﬁx)url fication. Ms: [M-H + = 330. 27
MethddEBnEhéyitle Sofipbusd @as prepared starting from 1-(6-methyl-3- n1tro-2-pyr1dyl)

4-Fhieidons msiead pf | b CeUROCA A GRS B e 2ed ROPPOw fee procedure
desrcﬂﬁecpfo?m% bné%cn@@ﬂdé i e TR 3%5%1 s & m%eQ’erdfé?é &ghout further

Conpound I nstead of Conpoun Purification
purgfigationt ed flash |iquid chromatography (HorizonTM -

3i e)_ ng with a PE - Acetone gradient from
M%‘;%ﬁﬁo Sl.]'éljﬁléffor ded the title conpound. Yield: 29%

M5: [MrH + = 258.08 20 ]16-nethyl-3-nitro-2

pyri dyl) - 4 [ 3- (3 S—dlfluorophenyl) rop- 2- nylldeneJ
et ; ; Al

Ty B RO B 9 3o g

butmsiig) Compéhnﬂ&?ﬁb mEftead[MlCddmmxhé d bwPudification dyeautorasted flash liquid

ddedt raki.s(trkd phen hi n ium(0) (,15
chrfigatogspts (B9t DHRES) RBUPEALE bEEm AFtIPes MEGKDhrom 97:3 1o
9:1iaffoRied the GHlOYEN u.emedcﬁlzg%a}ge) at 120C for 10 nin.
Dilution with Et OAc, washing with H2O and dryi ng over

MSpiivisEd F@I58&&ed by evaporation and purification of
the residue by automated flash |iquid chromatography
(HorizonTM - Biotage) (PE-CH2Cl2 6:4) afforded 74 ng

1-(d- mzhmz rmo%xﬁ/rgymﬁ/ﬁgmmﬂwmphh@é) -pidpR- tnﬂzdgﬁg]éﬁlﬁtg%ne
CDC13s s and i n, ,
To 2 Isﬁl.fspglp:})lon of £epmpoted %?ﬂc (ZQ-I}ng’ Q(Zg Inm(ﬂg sogpbm agetalg tr(llg,ydrate

(74'%5% ’ (%IS, &?@ ) sti%oq“s s@%@%&%@%ﬂ@gj@% in 2.05 ml of

DMZOf@hed 588i7niRCI¢ER29 added (6Bakis(tripheBylphosphine)palladium(0) (15.8 mg,

0.014 mmol) and the reaction mixture was put into a microwave oven (Biotage) at 120°C

for 10 min. Dilution with EtOAc, washing with H,O and drying over Na,SO, followed by
evaporation and purification of the residue by automated flash liquid chromatography
(Horizon™ - Biotage) (PE-CH,Cl, 6:4) afforded 74 mg (73.7%) of the title compound.
MS: [M+H]" =370.27

'H-NMR (CDCly, 8): 2.49-2.53 (s and m, 5H), 2.72-2,78 (m, 2H) , 3.51-3.59 (m, 4H), 5.61
(s, IH), 6.64 (d, 1H, J = 8Hz), 6.75-6.82 (m, 1H), 6.94-6.98 (m, 2H), 8.11 (d, 1H, J=8Hz)
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The foll ow ng conpounds were prepared in the sane way
as the Conpound of Exanple 274 but substituting
WQ229P0M89B, 5- di f| uor obenzene respectively w t hPETEP2008/006351
shown hal o derivatives: 5 EX@hple 275
1- (6 met hyl - 3-ni tro-2-pyridyl)-4-f3-(3-fluorophenyl)-p
2-yn liY idene]-piperidine From
Thy T e SoPMmoyRLD Bt REPaTER in ftlilec%&meowawsatb% &ieatnoynd of Example

274 | Bih sREARR oqnﬁeﬂmémmow&iﬁ% R LagRly R
gr adi ént 1fro% 97.5:2.5to 9: 1. Orngngessso Yi el tgé(%gf%wn halo
derfntives: [ MrH] + = 352. 49 1H NVR (CDC13, 8): 2 48-2.51

(m 5H), 2.74-2,77 (m 2H) , 3.51-3.58 (m 4H), 5.62

(s, | H, 6.62 (d, | H J =8Hz), 6.98-7.07 (m | H),
Exzm_@@gw, 1H, J= 8Hz), 7.22 (m | H), 7.27- 7.33 (m |
: H, J:85|z 15 Exanrpll e 276 } L

) e: . dane DERGLNE
Frorgél il Brggllago%lﬂgﬁ% h%grgr:t g%rﬂﬁat?loﬁr %ﬂo (%xgétgcg I%]ash chromatography

(Hcériimnpﬁerﬂib’tageBPEt -dOA Peradicht fda §7.40 iattt 9ﬂr ﬁlnar%z]sotldi Yield: 82
7:3. Yellow solid. Yield: 42 %Ms: [MH + = 335.34 20

7 4 NMR (CDC13, 5): 2.48-2.53 (s and m 5H), 2.78-2,83
M:MM3H) = B4 3.59 (m 4H), 5.65 (s, | H), 6.62 (d,

IR J = 8Hz), 7.21-7.26 (m | H), 7.43-7.47 (dd, |
HNM&(]CD@;(& 248451 (8, DOI)( 3,74277 (x3RH) , 8.538.88 63, 4H), 5.62 (s,

2
1ty 4 FEURE SRR FE 58730 . 21680 i F L 2233 fmaffD. 727
73mepnqp432r qalthdﬁBﬂz)pl peridine From
br ono- 6-fl uoropyridine. Purification by autonated
fI ash chromat ography (HorizonTM - Biotage) PE - Et OAc
Ex dhept from 95: 5t091 Yellow oil. Yield: 68 %
H3+ = 353.33 'H NVR (CDC13, 5): 2.49-2.54 (s
1 (@,mﬂathyms rﬁtﬂb 2-Byridid 24 -§2-(Z-pyri@H)-prop32-$ilyladend)- pieridi ,
6. 64 86-
Frop}j gAbrp §r1d,m%7l;|2;n§gatl(o&déy |aupbmateff] flgsh; Hé{pn(lqﬁ)grpplm (Horizon™ -
Blogdgl?PE dEtdAl, grah?%o@f @p{ﬁ ?rﬁgelilov& S1Enh: B %
-Nnitro-2-pyridyl)- 3-(6-fluoro-3
MS: Py Y+ )33pBdp- 2- ynyI i dene] - pi peridine SUBSTI TUTE

RN e 0 S Y8120, AP s L. 2T B Gty o359 (. A1), .65

Gs, ﬁllé) 1fH aph SHE)OVQWQZ@QH,YlH)( Hag3- mﬂ% 1}@ 0#619?)71 (m,1H),

iradi ent’ from 95; t082 Yel I’'ow Sol i d
810{(dellH, J=58H7-% 3095860 Nga| LH)= 353 33 ' HNMR (CDC13, 5):
2.49-2.53 (s and m 5H), 2.73-2,78 (m 2H), 3.51-3.59
(m 4H), 5.62
Example 277

1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(6-fluoro-2-pyridyl)-prop-2-ynylidenel-piperidine

From 2-bromo-6-fluoropyridine. Purification by automated flash chromatography
(Horizon™ — Biotage) PE - EtOAc gradient from 95: 5 to 9:1. Yellow oil. Yield: 68 %
MS: [M+H]" = 353.33

"H-NMR (CDCl3, 6): 2.49-2.54 (s and m, 5H), 2.77-2,82 (m, 2H) , 3.51-3.59 (m, 4H), 5.64
(s, 1H), 6.64 (d, 1H, J = 8Hz), 6.86-6.91 (dd, 1H), 7.27-7.34 (dd, 1H), 7.73-7.80 (m,1H),
8.12 (d, 1H, J=8Hz

Example 278
1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(6-fluoro-3-pyridyl)-prop-2-ynylidene]-piperidine
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5 (s, 1H), 6.64 (d, | H J = 8Hz), 6.90-6.95 (dd, |
H, 7.79-7.85 (dd, I H), 8.11 (d, | H J=8Hz), 8.31
W@ 2009/0HBIEXanpl e 279 1 PCT/EP2008/006351
-(6-methyl -3-nitro-2-pyridyl-J0%-[3
- (2-fluoro-4-pyridyl)-prop-2-ynylidene]-piperidene 10
From 4-i odo-2-fl uoropyri di ne. Purl fication by

Fromt Snroaw-2-fluetoperidivgat Beribgstion ( By i auéerred - fBFIE)t shroatography

(H@EolnﬂEt %@gk@% g}gﬁal‘: g%%@% &gﬁfﬁ,\ﬁﬁ %%»g%lgf Yield: 54 %
M. [+ 5—-535(3ssaand m 5H), 2. 74-2,79 (m 2H) 3. 52-
‘Hélgnﬂ,m‘ll@pcg; %2271(9%@,5{'; &%Dariq mH§H) gz ) (75 iy 2H) Hﬁ.sggszy (m, 4H), 5.62
G, ?H%gé?r%ﬁﬂ{jé]—n%{%% pyrl glﬁﬁw - ?%@ F(lijolr%) 5: 11 (d 1dH 1=8Hz),

8.311)s,pHop- 2- ynyl i denel - pi peri d| ne Fr om
3- brono-5-fluoropyridine. Purification by autonated
flash chromat ography 20 (HorizonTM - Bi ot age) PE -

Exgh%(ygradi ent from93: 7 to 7:3. Yellow solid. Yield:
[ MPFH + = 353.33 ' H NWR (CDC13, 5): 2.49-2.54
1-(6-aneiind-3mitmpd-pyrdyl p443 -Ia-ﬂruero-4m.vrldﬂl)mom2ﬁmvhdﬁnekmperldene

6
Frq":fn %lod%if]ﬁoﬁé%’r dﬁﬁ. ﬁ&l&g%ion'ﬂg ai\_jl_one%w ?laﬁ 3}f}§1§.§§§§9ap(1m(HorlzonTM
— Bistadd)) PR 5 EEQ Aojpralié froiln 961 ne 812y YeBowisdlich-Yeldy 60 &o
-4-[3-(5-.c no-3-pyridyl rop-2-yn
Méat%@ﬁ L p3é’r| di ne Eyom% )brgrmﬁl CO%/I nonitrile.
1 f 0
HEW?‘T&W s (. SHED B P RO PIE2.3,40 Gn. 4kD, 564
(s, 1H),%6.65 (dyaH, dw 8Bk), 6.94Y5.elH), 748-724 BIdVEH),[ SviH{d: 14, J=8Hz), 8.185
0.33 .'H NWR (CDC13, 5): 2.51-2.55 (s and m 5H),

(dQ?{[%H§§L(m 2H) , 3.52-3.61 (m 4H), 5.65 (s, 1 H),

6.65 (d, 1 H J =8Hz), 7.97 (s, 1 H, 8.12 (d, 1 H,

J= 8Hz) 8.77 (s,1 H), 8.84 (s, 1 H. SUBSTITUTE
M&QRULE 26) WO 2009/ 015897 PCT/ EP2008/ 006351

-piperidine

F rode n Glbr@hpér-ﬂﬁbrbpyrlcﬁn@ m IEJ,rEﬁcdtldiﬂ ubyo autmdtdmh zflash. chromatography

QTR o FHPEe ot BSE)° PRSI o 07 8 75 ool icld: 56 %

Ms%gﬂéng@g*éé@gb@ 63 % 5 Ms: [I\/H—|]+ = 370 34 1H NMR
2.49-2.53 (s and m 5H), 2.75-2,80 (m 2H)

H-NMRE(!:HCE%)( 2n49m4 (s5n@5n, 5(&),, 218)2, 7&(@3@}@)@, 3.9H3.6) (m, 4H), 5.64
(s, f}ﬁ'ﬁ GJdég{ggq}FJ 8ok, Ah6.46 Q1114 B, 1) 7=sfrz) 8 4 (s.110 ), 8.50

(s,1H)

Example 281
1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(5-cyano-3-pyridyl)-prop-2-ynylidene]-piperidine

From 5-bromonicotinonitrile. Purification by automated flash chromatography (Horizon™

— Biotage) PE - EtOAc gradient from 9: 1 to 7:3. Yellow solid. Yield: 73 %

MS: [M+H]" = 360.33

'H-NMR (CDCly, &): 2.51-2.55 (s and m, SH), 2.74-2,79 (m, 2H) , 3.52-3.61 (m, 4H), 5.65
(s, 1H), 6.65 (d, 1H, J = 8Hz), 7.97 (s, 1H), 8.12 (d, 1H, J=8Hz), 8.77 (s,1H ), 8.84 (s, 1H).
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Exanpl e 283 10
1- (3-cyan-6-net hyl - 2-pyridyl)-4-[3-(3,5-di fl uorophenyl
WO 2090015827 yn | id ne]-piperidine The title conpRCFEP2088/006351
synt hesi zed fol | owing the prbdedure reported for the
conmpound of Exanple 59 replacing the conpound of
Exampl e 3, 2-fluoropyridine and TEA respectively wth
E—XQBB%S&&%d 228b, 2-chloro-6-nmethylnicotinonitrile and
1-(BHUAEAL UGS BOREIR4-[3 '?2' fs' difG&tobihy Y prBH 0P BEN ] S idine
chromat ogr apny ( HOri zon| fotage) efating wth PE -
Frabd BtoAdlugfo-icddobéfekeheow Euniﬁcdtlom(i by d:audiasdvslafhvi- lirematography

(3T oo EED%%S%%SZ# iy iido Vioigl B35 7 -
M§[§/B+H]d 3170343 06g|z(d| M 6 70 -Hze SEI)(m 1EDx 6 90 -

‘Hmméqncb;b@ng 48-753 (Wq.ndgnpﬂrl) 2755 80 o 288y 558 (m, 4HD), 5.65
éﬁ@(gn ! k&ﬁ/’zﬁf@&é’-%s%ﬁ’ BEs Y8b- 333 aPh RS . M RE 11, J=8H2).

pyridyl) 4-(3-trimethylsilyl prop-2-vnvlidene)-piperidi

ne 25 ECorrpound 284a) The title conpound was prepared
Exappl uxi ng a solution of Dl PEA and Conpound 274a in

Theptlﬂe bomplodu;d ‘aast mmﬂ'tesded Ifcdkiwmg tlwrmbcngimeqotepo(tqurzmaFMpound of

age) el u 8:2. Yield
Exayupititg TP PE S PBIIEE Of HEEIHER A DOBURInG g REA Fespectvely
witROICSRpAndi Nmeges Qk‘ﬁlo@&-@%%?h‘ﬁ&tm@ﬁﬁrﬂ%%d USRfthssisnANcarbonate.
i nternedi ate without further puri ficat

Purifiqagion parmutensted Hlpsh ehipmaggaraphy. (Her sn?fucﬁ@t@ﬁ@)qsflpsl% with PE -

o 5P g ST TUTE S EET (A o]

MS: gNpallfe 3595l 1pr epared in the sane way as the Conmpound

‘H%{Mmgﬁsé%ggﬂpuﬁ aéiﬁzgﬁé ﬁf/@ 1 2.80 (m, 2H); 3.75 - 3.88 (m, 4H); 5.60
A 4

. i SRR A AT o e, T8 0. 5= 50

Hzwe$). purified by preparative RP LC- M5 chromatography,

usi ng MsS-Cl18 XTerra colum 30x50 mmeluting with 5
anmoni um bi carbonate 20 mM pH 8 buffer - acetonitrile

Exagﬁ}lg_gggmt affording the title conpound as a col ourl ess
reld: 20.4 % MS: ([MFH]+ = 332.40 ' H-NWR (CDC13,

1-(Bhyyanp-Gmethvi-25syridy])-4B)y-€3-flugrophenyDapop-@rymylifened-phgeridine
3.90 (m 4H); 5.62 (s, | H; 6.63 (d, J = 8.0 Hz, |
H: 6.98 - 7.06 (m | H: 7.12 - 7.18 (m | H 7.21 -

1-(% C}?cﬁzo(drMethl/QZJpl)ﬂi}lvl) H-BarimefhydBly(-Propt2- Wylzdén@&zbd*zdzﬂe =

8.0 Hz, H) .
(Compound 284a)
The title compound was prepared by refluxing a solution of DIPEA and Compound 274a in

MeCN for 20 h with 2-chloro-6-methylnicotinonitrile. After the usual work-up, the crude
residue was purified by automated flash chromatography (Horizon™ — Biotage)eluting with
PE - EtOAc 98:2. Yield: 51 %.

The purified product contained an amount of the corresponding desilylated alkyne, but was

used as an intermediate without further purification.

1-(3-cyano-6-methyl-2-pyridyl)-4-3-(3-fluorophenyl)-prop-2-ynylidene ] -piperidine
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The foll ow ng conpounds were prepared in the sane way
as the Conpound of Exanple 284 but susbstituting
WO 2ppeti8Pel y the shown hal oderivatives for PCT/EP2008/006351
1-f | uor o- 3-i odobenzene: 15 Ekblpl e 285 1-(3
-cyano 6- met hyl - 2 pyridyl) 4- [3 -(4-pyridyl
i denel -pi.peri dine From 4-i odopyri di ne.

) - prop- 2-yny
Thpgitle F%‘&P?'HHJ W9 BIEPH; t"éahef ARV Bh A st OYRRBY of Example 274 but

reﬂé&{g ?Qﬂoﬁ%@ ﬁﬂﬁhﬁg&;en%ﬁe wﬂ Wuo?o 3310d&?e'n9&1esﬁld' éompound 274¢
Yi el d: [ MPFH + = 315.25 20

w1®)Compmmd(@4a3'H)e regldgg_ fronpthg 5vqunup ;plr{)cedgre?\gas pLQl f&::é l(ymreparatxve

RP2 E%J l’\_/é 7%%1‘@ ggrg%h){, 3&51%%%—%8%,5_'%(([5&5%%@1%&8§(§)ﬁ§6d§1rﬁi eTuting with
améhoRiun blcalbl)natﬁ 2@9111(1\41 pH 8 BufferHz, ac2idhitrikex gradiént 28frdiag the title
1-(3-cyano-6 Qﬁ,l'z rlqI)-4-[3-(6-f|uoro-2-pyridy
compaidiis.ax: ]eﬁﬂ eVielsy 2@43%i di ne  From
qu_ﬁ ropyridine.. Purification by autonmated
M%[g{sh chr%rraé%tggr aphy (Hor| zon TM - Biotage) PE -

'HEGR (CDCL, SPal4S yelssam, GH) 2.Y2 el 2082 @, THY IR — [3[\99H]n+ 4H); 5.62

(s T 6 (0.3 B0 1eh 188, f.98 96 i, 92 7.13 531840 aF: 424 - 726 (m,
1H?76§619734'(nﬁ)1H)57 @@%c(dJ %O‘Hﬁ,l@{)? 67l (gD;J6_82 " 6F3|Z93I
H; 7.70 - 7.80 (m | H) Exanpl e 287

g Tolfafie %ﬂ@b}*&%ﬁ&(fﬁ&%&%ﬂﬂh@ e o Bt P mampie
284260t sWEBsBRRDE AdpRBOTveRCHe ERAVH BAIBB&BAives b 2-fhioPd3-iodobenzene:

5-brononi cotinonitrile. Purification by autonated
flash chromat ography (HorizonTM - Biotage) PE - EtCAc

EXﬁJp;%%éy\h'te solid. Yield: 65.1 % Ms: [ MHH + = 340. 38

CDC13, 8): 2.50 (s, 3H): 2.50 - 2.60 (m 2H):
1-(®- cs?’ého—6-ﬁleﬂi§/l{2?ﬂbvri&i'ﬂt- B3-1Bpyridy BRropR-ymylidéhd |-pipertding s,

Frolfn ?g—i.odgp)grgii%d’ Pﬂrifﬁa%og E%’ avl(tgr;gt;id Zﬂ‘LgS f(.gr’&)rrga%o’:grgph%) ( brizon™ —
Blo@geyfpise E«’éé%c 7 3 Beige solid. Yield: 847°/

1-(3-cyano-6 thyl-2-pyridyl)- 4-T13-(2-fl uoro-4-pyridy
MS: iMp“rPHp—.@I)‘irZﬂ i dene] - pi peri di ne 10 From

1 [ atl a { .
BB R 0 G s ot 3 Grora e 2 3072 or R SEDAZS — 390
(m915{) 565\MiED; 5@141(6 ] Y@z, 168; 236qdvE:= § W], 332(&5 8.0 Hz,
1H-NMVR (CDCI3, 8): 2.50 (S, 3H): 2.50 - 2.860 2H);
1Hp 828 (d, b=8P m2HH): 3.79 . 3.92 (m 4H): 5. 64 (s, |
H: 6.66 (d, J =8.0 Hz, | H: 6.95 (s, | H: 7.19 (d,
J=40H, | H; 7.71
Example 286

1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(6-fluoro-2-pyridyl)-prop-2-ynylidene]-piperidine

From 2-bromo-6-fluoropyridine.. Purification by automated flash chromatography
(Horizon™ — Biotage) PE - EtOAc 9: 1. Pale yellow oil. Yield: 81.7 %

MS: [M+H]" = 333.38

"H-NMR (CDCl3, 8): 2.47 (s, 3H); 2.48 — 2.55 (m, 2H); 2.75 - 2.85 (m, 2H); 3.77 — 3.90
(m, 4H); 5.63 (s, 1H); 6.63 (d, J = 8.0 Hz, 1H); 6.85 — 6.93 (m, 1H); 7.30 — 7.35 (m, 1H);
7.67 (d, J=8.0 Hz, 1H); 7.70 — 7.80 (m, 1H).

Example 287
1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(5-cyano-3-pyridyl)-prop-2-ynylidene]-piperidine
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15 (d, J =8.0 H, 1 H; 819 (d, J =4.0 Hz, 1 H).

Exanpl e 289 1-(3-cvano- 6-net hyl -
WQPEYa8Y7 4- [ 3- (2- pyri dyl ) - prop-2-ynyl i dene] - pPEEEPI0#/€06351

From 2-i odopyridine.. Purifi- (I:E}-i on by automated flash

chr omat ogr aphy (Hori zon ™ 20 Bi ot age) PE - Et OAC 72:

28._ Orange oil. Yield;, 76.2 % M5 H + ™
Frqpﬁmnpggeggomg)le }}Jrgﬁ;:atlgn by I.Q}Jtonzat@ﬂashzclg?memraahy (Horizon
_ 2 ( 4H); 5.65 (s, |

B?lotZlZ%) P% %309\'89 1H)Wh§e Zoild Y%l@%SZIZ‘%‘_ s
MS[M+H]7=5<B)1811I ; 761 7.77 (m 1 H); 8.60 -

7.6 290
'HNYER (i & el B0 59 @00 g 3 2B a2 ghoReyT® - 392
(ml JHR &; YR);!d.86 gﬁﬁeéslglfpzeflmlmo (&1088.0 Hz, 1H); 7.98 (5, 1H); 8.78
52di f | uor o-'i odobénzene. Purification by autorated
(s, ﬂH&s&aM:fsstht ography (Horizon TM - Biotage) PE - Et20
85: 15. Orange solid. Yield: 96.2 %30 Ms: [MrH + =
350.46 ' H-NMR (CDA 3, 8): 2.50 (s, 3H): 2.51 - 2.57
fmple2B; 2.74 - 2.85 (m 2H); 3.79 - 3.92 (m 4H);
S (s, 1#); 6.64 (d. J = 8.O4Hz | H: 895, 7.08

Frog%:% f] f dg(gg é}%%%é@?ﬁlzﬁgéw@ %%pﬁuwaézg%p ﬁ/aﬁlléﬁgl%ato graphy (Horizon™

— Bleta@e) PEaniBtOA et hy| White solid. iYdslt) 6242 p3- (5- ¢ ay
- 2-pyridyl )-prop-2-ynylidenel -piperidine From
Mgzmhyﬁ@y“g% anopyridine. Purification by automnated
‘HINm@(cgbcgﬂ@t Qgroa(ehy}\p( L 20401 - zfﬁﬂ) Qtnge)z zEE(m 12879 —3.92
. Yell'ow solid I'd: 45.2 %5 [ MtH] +
(m;a%) 384 (5 NWR6(6EDC13 = 89 H2 1B), §.93 (ssr% 21%8,J 2460Hz, 1H); 7.71

89 81- 3.93 4H) ;
(dgmé%g% “%14)88196(‘1%(4(16&3@980 ;7§3r2n(der -
8.0 Hz, | H; 7.72 (d, J:8OHz 1H);7.92(d,J:
8.0 Hz, 1 H); 8.8 5 (s, 1 H. 10Exarrp|e292

E_XQEQI(JS_zégan06rrethyl pyrldyl) 4[3(6f|uor03)yr|dy
| 4 I idenel

Frof’d éBi’mdojﬂyrﬁhm OBmaﬁ)d.’B]lon( b!;brauzmm’lﬂ'tbﬂi ﬂeBhotlalgm)at@aﬂﬁyOéHorlzon -

wni 1], Yield; 0/I\/S [ MPH + = 333.31
B‘%¥e)gﬁmgﬁgb€[@z§% }é)jangf 0510Y r%A’ 2.50 - 2.57 (m
M52+[M+}@+223154g 82 (m 2H; 3. 79 - 3.92 (m 4H): 5.62

H: 6.65 (d, J =8.0Hz, | H; 6.88 - 6.98 (m |
lH-Pq)MRKCHIZI(;,dé) 2.46 (8. TE2,47 — 2.57 (m, 2H); 2.77 — 2.88 (m, 2H); 3.77 — 3.92
(m, 4H); 5.65 (s, 1H); 6.62 (d, J = 8.0 Hz, 1H); 7.22 — 7.30 (m, 1H); 7.42 — 7.53 (m, 1H);

7.61-7.77 (m, 1H); 8.60 — 7.65 (m, 1H).

Example 290
1-(3-cvano-6-methyl-2-pyridyl)-4-[3-(2.5-diflucrophenyl)-prop-2-ynyvlidene]-piperidine

From 2,5-difluoro-iodobenzene. Purification by automated flash chromatography
(Horizon™ — Biotage) PE - Et;0 85: 15. Orange solid. Yield: 96.2 %

MS: [M+H]" = 350.46

'H-NMR (CDCl3, ): 2.50 (s, 3H); 2.51 — 2.57 (m, 2H); 2.74 — 2.85 (m, 2H); 3.79 — 3.92
(m, 4H); 5.65 (s, 1H); 6.64 (d, ] = 8.0 Hz, 1H); 6.95 —7.08 (m, 2H); 7.09 — 7.16 (m, 1H),
7.70 (d, J= 8.0 Hz, 1H).
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1H; 7.77 - 7.89 (m 1H); 8.31 (s, 1 H. Exanple 293
20 1-(3-cvano-6-nethyl -2-pyrid
WO 30094913837 ( 5- f | uor o- 3- pyri dyl ) - prop- 2- ynyl i denBCT/EP19e8/906351
dine From 3-brono-5-fl uoropﬂfdl ne. Purification by
automated fl ash chromat ography (HorizonTM - Bi ot age)
PE - Et OAc 85:15. Yellow sh solid. Yield: 42.8 % ME:
Examplg201- 333,38 ' H NVR (CDCL3, 8): 2.48 (s, 3H); 2.49

1-(3-cyan 6 iRth ARD-pyadviR4:13 25 83add B p9hillyD)-Brop2-ynilife]-piperidine
{m 4H); 5.03 (S, I H), 6.64 (d, J = 8.0 Az, T H),
Fromn 4 2-chl@ros® cyamopyriding. 7P@Hidation J by Swunkited flehh 8hehinatography

2k 2R 3: B Py son? XEEHH Gor opheny1 ) -

M$>Y[M+=IX}+Y=H34O38 dene] - p| peri di ne
. - cvano- 4- net hox £gr| d2y -4 (3-trinmethylsi Igl
thlwl CHRY é)iénia?) oi %Hb,u he 2.4 1@ 78042)89Tle 3H); P81 — 3.93

Yt f o] k0 Cc _
mfBTE s O SIRME A o Tt e $BE3e Tl 72 .y -0z
1HYy;E9 2@, Mg $30 Brzo gy, -5 5] fHor onet hyl ) -pyridine with

2-chl oro-4- SUBSTI TUTE SHEET (RULE 26) WD 2009/ 015897
PCT/ EP2008/ 006351 -114 net hoxynicotinonitrile, the

ExSAhiRodsd of Exanple 3 with conpound 274a and stirring
—xaK‘EETgS C. Purlflcatlon by autormted flash

1-(3oympé-ooatyd B p

‘ y F1)_5 ———
Fro%t];g %gr%gai}ﬂltlé%g%écﬁ 4%{%:8{29“ 2%}' tol\r{lsate({ Nhlz;gh chromatography
(H&erohw L)Bléragré) KIBEtD NOrIzp b EBwImisH AP Ydeld: 54.8 9gne)

erl ine The title conpound was prepared in the sane
M édnpound of Exanple 274 but replacing

‘H-W;kg%ﬂg ot ot T%@gﬁgeng 25, 30,21 2.72 - 2.82 (m, 2H); 3.79 - 3.92

- (mf4HJ}?r5(623(sl OHPLeEY ed)d a3d) Hedi My 61880bAB (@ UiIF)alzent (dof = 8.0 Hz,

| ammoni um f1 uori de 10 nonohydrate to the

1H}st7a7r7tT ﬁégr(@aém&nﬂrﬁsx“d}e Purification by automated
flash chronmat ography (Horl zonTM - Biotage) PE - Et OAc
100: 30, then by CHC13 followed by a final
mp_sleﬂ%atl on by by preparatlve RP LC- M5

Frogf eB%ﬂlBJSLﬁuorG{}ﬂrdhﬁd‘t mfnff@aﬁi&ﬁ By cebt@ﬁfate%s Sﬂé&h' chromatography
. CPREP. Colourless oil. Yield: 20.4

Yi e “)%4 20.4 %
(HormonS: — Bisteged PE 320453 85145 NKRIqasordid. Keld 4268 %9 54

. -2.79 (m 2H), 3.81-3.87 (m 4H), 3.99
MS(EMJ“ B35, (s (1H), 5 5o (d, 1 H, Sst)H?

'H-mem (CIIGE (80 24818, 3H); 2HO7- 268 (A, 26E)H.72 7 283 Tm24HG:3.79 — 3.92
(m, 4H); 5.63 (s, 1H); 6.64 (d, J = 8.0 Hz, 1H); 7.42 — 7.50 (m, 1H); 7.69 (d, J = 8.0 Hz,
1H); 8.41 (s broad, 1H); 8.50 (s broad, 1H).

Example 294
1-(3-cyano-4-methoxy-2-pvridyl)-4-[3-(3-fluorophenyl)-prop-2-vnylidene]-piperidine

1-(3-cyano-4-methoxy-2-pyridyl)-4-(3-trimethylsilyl-prop-2-ynylidene)-pineridine
(Compound 294a)

The title compound was synthesized following the procedure described for the Compound

of Example 262, but replacing 3-bromo-5-(trifluoromethyl)-pyridine  with 2-chloro-4-
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1 H, 7.27-7.32 8M 1 H, 8.23 (d, 1 H J 4Hz) 20 The
foll ow ng conpounds were prepared in the sane way as

WO pogtispound of Exanple 294 but susbstituti nBCT/EP2008/006351
1-f 1 uor o- 3- i odobenzene respedifvely with the shown
hal oderi vatives: Exanple 295

-(3- 4- hox2-
el Al GERTHE F IO BIFBUL AG EFPlpd 21 ammeraind 2 darogstiing at
136H 0e PufichfiMn b? én&hﬁdeumghm}@masgéﬁgﬁ (HoHEbMCat BiBige) PE -

by automated flash chromato rizonTM -
Et@hotl 893 affociked an jmoorpalids Yi dﬂ@%} Ochre yel | ow solid.
465 [M+H]+—366 35 ' H-NMR (CDA 3, 8):
ms BRI 3{89@ 2.74-2, 77 (m 2H), 3.79-3.85 (m
4H) . 3.98 (s, 3H) 5.60 (s, | H, 6.37 (d, | H J
. 8

1 6, 95- 2H) , .22 (d,
(m -4 l,:(%«{é-ﬂuorop enyl)-zgrrgp 2- |;Ir)wlid%ne]-pi;gaeriafine

Théhglgrgp ynyI [ dﬂ% e]i[%%?%éﬁe%)ﬁe&a}ls%B%% TU@*BEJ élHqE{%We 274 but

rep{aRUIECoBpoid 2033wl $88iporET 284068l 00885 3,5-difluerobrmarne with 1-

2, 5-difluoro-i odobenzen Purlflctlon rrate
Mot Bbhit: o ARIARE [ apoiah ekl Hebfof Mg hium fluoride
molvbligdradet3 td O@hieD. ﬁZrtmgVQéaétlSﬁ" lndxtu}(d e| ldll‘lf&'ﬂltla{ﬁ Mby [aMtorlated flash

=366. 35 ' H- N\VR
chromatpggapby (Heriz ?ﬁ){’;‘D—C Blcs@g% Rf5- fﬁ’Aq WO g@, tb@%x CHGl33fqjlowed by a

ﬁnzg}_{?ﬂ f‘f% ﬂ))tll _yij)ll%y (ES gb?zrz{t&) e RP ’ﬂ?C )]/{54 'Eﬁr)onﬁ@og?thérH%Zm%nMS -C18 XTerra

colixardfike0 291 elut(nfg witly anmmlmtﬁmxbonﬁte-ﬁyml\dplj 8 buffeB— acetonitrile

srade A om0 oyt Gl BR difesa i ViR 204 %

Mg: Wmteg;@my (Hori zonTM - Biotage) CHO 3 - MeCOHI NH3
0:0.05. Pale yellowoil. Yield: 25 %M. [MH + =
NMR:%@IDGENWR 1.802153, (nb,)ZH)Z 25717'2734111( PH) 2B ] - 328’81m24H)l 3.99 (s,

3H)(1%22(H) 1), 67§) ('gdliril 9%@00 ogzmg,?g),, 73{;:? 7 1% 6188:7.22-724 (m,

1H) 744- 7732l§MmHI é(Y 1691443 (m 15 1 H), 8. 22 (d, |
H J 4Hz), 1- 2 m 1 H). Exanple 298
1- (3-cyano- 4 nethoxy pyrldyl) 4-13-(6-fluoro-2-pyrid

e B b DS arrer e 1 enb B g s Compuny of Eamle
294fdua sirsbstituang tl eftyroapi3yiodebeplate respadiidel y Emthttmgﬂ)ovﬁ-lﬁlﬁierivatives:

McOH/ NH3 100: 0. 05. Vitreous yellow solid. Yield: 47 %
MS: [MrH] + = 349.41 ' H-NWR (CDC13, 5): 2.51-2.53 (m

Exafiple 295 78-2.81 (m 2H), 3.79-3.84 (m 4H), 3.98 (s,

1-(3-cyano-4-methoxy-2-pyridvyl)-4-[3-(3.5-difluorophenyl)-prop-2-vnvylidene]-piperidine

From 3,5-difluoro-bromobenzene. Purification by automated flash chromatography
(Horizon™ — Biotage) CHCI; - MeOH/NH; 100:0.1. Ochre yellow solid. Yield: 65 %

MS: [M+H]" =366.35

'H-NMR (CDCl;, &): 2.50-2.53 (m, 2H), 2.74-2.77 (m, 2H), 3.79-3.85 (m, 4H), 3.98 (s,
3H), 5.60 (s, 1H), 6.37 (d, 1H, J 4Hz), 6.76-6.81 (m, 1H), 6.95-6.97 (m, 2H), 8.22 (d, 1H, J
8Hz)

Example 296 _
1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(2.5-difluoropheny])-prop-2-ynvylidene]-piperidine
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3H), 5.63 (s, | H, 6.37 (d, I H J 4Hz), 6.87-6.89

(m I H, 7.28-7.33 (m | H, 7.72-7.78 (m 1 H),
W@2@2/0(897 1 H, J 4Hz). 25 Exanple 299 PCT/EP2008/006351

1- (3-cyano- 4- met hox2-pyrid -115-

ly)-4- [3 (6-fluoro-3-pyridyl)-prop-2-yn liy
deni eridine From 5-brono-2-fl uoropyridine.
Fremgr j4.5-d q%@rlwbameaﬁat Byrifiqagiem bpr oriamegedpHlash  chromatography

BT PO o O B P

Ms+|)1v,1+ﬂ]*7=5363338 (m 2H) 3.80-3.85 (m 4H), 3.98 (s,
‘Hclﬁ%lm @P’Clg %0251&,53( gﬁl gﬁd’z 5785' ’§QJ((I§ %});4,3583)93»1.3%2(5%? 4H), 3.98 (s,
3 SIS 110, 437 M Vel %c??%ziéb% AAETS QLD 822 @, 11,9

8HExanpl e 300
1- (3-cyano- 4- met hoxy-2-pyridyl)-4-[3-(2-fluoro-4-p
ryidyl)-prop-2-yn liy denel -piperidine From
Exgmbjelggvo 4-iodopyridine. Purification by automated

chromato%‘raphy (HorizonTM - Bi otslgg) PE - Et OAc
l(3f¢vaano fapeshaxyr drpprid )4 3-(Finyridyl ) grop2 synydenejApigesidine

B0 B ARG Rl B AT gl o
Bidthge) GH&S, {eOH/NEH, 1DOAHES) Pal yOlow sioll. mld)dgzz :]%Zf-l—;j 120( m
.18 1H, J 4Hz 8. 22
Méﬂ%ﬁe (d315 (3- cyano- 11 rrethoxy(2 pyridyl)-4- [3
‘H‘pﬁﬁﬂi g@gég 3P Q%ﬁ'ém J‘i’)ﬁ*ﬁslymh' (HENED); @'7291.843'%,94H), 3.97 (s,

From r ono- 5- uoroyrl e. Purific¢ation

SHu Gt &H), 6. 30560, dH dRizhgh 2R 97 (hHbH),Zo4FmI4S (Bi, dFBgBF9-7.73 (m,

b3 1 ha e BRI 2510 s (m o

2.75-»2.78 (m 2H), 3.80-3.85 (m 4H), 3.98 (s, 3H),
5.63 (s, 114), 6.38 (d, | H J 8Hz), 7.43-7.46 (m
Example 28822 (d, 1H, J 4Hz), 8.41 (s, 1H) 8.50 (s IH)

Froh) QM@n&éyﬂnﬂbrbpyﬁiﬁﬂte] -hiriireatic nBy Eﬁmmated ﬂash chromatography
ridine. Purification by o
(Hcnggh cﬁr‘?fﬁé?%&j%pweo 310G PR Vitiepis é@@aw @@15 Q‘%F’éA@ %o

Mslgl\,fj.Hﬂ’tA:tﬁgqqs rosy solid. Yield: 71 %M [MtH + =
1H- NMR (CDC13, 8): 2.52-2.55 (m 2H), 2.76-2.78

"H-NMR2(GDCB. 81 25185 58 rm, 24), 2389981 &n, 2H), 3.79-3.84 (m, 4H), 3.98 (s,
3H), 5.63 (s, 1H), 6.37 (d, 1H, J 4Hz), 6.87-6.89 (m, 1H), 7.28-7.33 (m, 1H), 7.72-7.78 (m,

1H), 8.22 (d, 1H, J 4Hz).

Example 299
1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(6-fluoro-3-pyridyl)-prop-2-ynvlidenel-piperidine

From 5-bromo-2-fluoropyridine. Purification by automated flash chromatography
(Horizon™ — Biotage) CHCI; - MeOH/NH; 100:0.05. Ivory solid. Yield: 40 %

"H-NMR (CDCl;, &): 2.51-2.53 (m, 2H), 2.75-2.78 (m, 2H), 3.80-3.85 (m, 4H), 3.98 (s,
3H), 5.62 (s, 1H), 6.38 (d, 1H, J 4Hz), 6.91-6.94 (m, 1H), 7.80-7.85 (m, 1H), 8.22 (d, 1H, J
4Hz), 8.31 (s, 1H)

MS: [M+H]" = 349.41
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25 3H), 5.64(s, 1 H), 6.39 (d, 1 H J 4Hz), 7.98 (s, 1

H, 822 (d, 1 H J 4Hz), 8.77 (s, 1 H, 8.84 (s, |
WOR00BRESRT e 303 PCT/EP2008/006351

1- (3-cyano- 4- net hoxy- 2- pyri dil6r- 4- [ 3- (5- cyano- 2- pyri dy

| ) - prop-2-ynylidene] -piperidine 30 From

2-chl or o-5-cyanoyridine. Purification by automated
_ﬂnﬂlﬁﬁ;@hr omat ogr aphy (Horl zonTM - Biot age) PE - Et OAc

eqy Ql i G X

0 10 L PLop-2 &Mté?ﬂefpmendlne
Frmlmmabﬂ)élﬁ'ﬁ!ﬁﬁne Pﬂlﬂlﬁcatidnl‘ﬂyaut(m& a£81) chrélm5ﬂ>gﬁ1p5§5 (Horizon™

—B(I%tage%% %588?5 %Zﬁg%ﬁl brgg*’?;égicﬁ]ylgldﬁ%% 4Hz) 7.3538(d,

Mgﬁzﬁg]@—mm 92 (d, 1H, J4Hz) 8.22 (d, I H J
8.85 (s, 1H). 5 Exanple 304

'H- NM:R WAL 6):n26hPI552py2H 2 75-2.78 4mp REDy B30tk 8 B(yn4H), 3.98 (s,

sH{ ST Be EBPRLIE OB 14PRR 6 93 GobETHELL N85 LD 8018 (dhat T 4110,

gz@@&rplqmdm f Exanple 262 repl acing
-br ono- 5- trifluoromethyl)-pyridine with 2-chloro-6-

mst hyl nicotinonitrile and the conpound of Exanple 3
Exdd élg3§T?npound 253d. Purification 10 by automated fl ash
ography (HorizonTM - Biotage) PE - EtOAc 9:1
1- (chf;@fcd@-dx@ox@@ﬂ oytidd s 448 4(5-MMord-8kpyA8y1%provs2 - vhivtddne]-piperidine
Fro?éi2 g-}sl%og]@- -Huor %%ng Sﬁagﬁéaﬁ%?nml%? mt@omg’tzeggsgzgsgfg %rll._f%r’natography
(H(ﬂ'i'z')onﬂ\‘l E%ot(a@ei%ﬁ E@O&gl(ﬁi’» Q% %114W1eld77§%7 36 (m
, .70 (m1H). Exanple
MS;@M+H] =349.41

TS 7 2883 S A ok Bl S SRt B 38

3HE grmocdnmmmemr £ 7t43€7.36. (8, YR, 83 ([dNeHCPAHE) 81 (s, 1H),
of Exanpl € 274 but ~ susbstituting

8.5 (uibho- 3, 5- dlfluorobenzene with 2, 6-di bronopyri di ne.
Purification by automated flash chronatography
(Hori zonTM - Biotage) PE - EtOAc gradient from1:0 to

xa‘Bnp’_ae302(eIIowsoI|d Yield: 30 % 25 ME: [I\/H—|]+ 413.2
: - . 85

eloni erldlne

1 ethoXg -1
From 3-70'r8r§0 %»c@%n&ﬁ?rld%w P%n}-ileat{cﬁll gyslcigtomli‘@d fl@s‘hh Oéjmﬁnatography

t - but oxycar bonyl ) - 4- 13- ( 6- br ono- 2
(qu;zpn v+ Bpotage) 2REA%tQAtelel Voirpasirdsyrselid Corebd (il ¢o

MS: [M+H]" = 356.41

'H-NMR (CDCl;, 8): 2.52-2.55 (m, 2H), 2.76-2.78 (m, 2H), 3.81-3.85 (m, 4H), 3.99 (s,
3H), 5.64(s, 1H), 6.39 (d, 1H, J 4Hz), 7.98 (s, 1H), 8.22 (d, 1H, J 4Hz), 8.77 (s, 1H), 8.84 (s,
1H)

Example 303
1-(3-cyano-4-methoxvy-2-pyridyl)-4-[3-(5-cyano-2-pyridyl)-prop-2-ynylidene]-piperidine

From 2-chloro-5-cyanoyridine. Purification by automated flash chromatography (Horizon™

— Biotage) PE — EtOAc 10:3. Vitreous yellow solid. Yield: 7 %
MS: [M+H]" = 356.48 '
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305a) The title conpound was prepared from Conpound 2a
(in place of Conpound 274c) follow ng the procedure

waeieaenised for the conpound of Exanpl e 274, usPGEER2088/006351
di bromopyri di ne i nstead of 1* lgr ono- 3, 5- di f1 uor obenzene
and adding 1 nol ar equival ent of SUBSTI TUTE SHEET

'HNMFL S e Aot 4P Gor 785 TRIRGRIAFROEDY 3 BIFEES (m, 48D, 398 G

31+I??,t536’7g%J 29{\262@:838 Op{ N MiTH €57 1T B, Jt418,) W iok- (d UPH 1482), 822 (d, 1H,

esl ‘ed by’ aut onat €d flash
J 4dhy, 8r8at(egitphy (HorizonTM - Bi ot age) el ut| ng vvlth PE -
Et OAc gradient from10:0 to 8:2 affording the title
product. Wiite solid. Yield: 68% 5 4-f3-(6-brono-2
Exgﬂékgg )-prop-2-y lidene] piperidine (Conpound 305b)

e t|tIe product was prepared foIIovvl ng the method
sano-hraetiiydr2-pH A Y b A Yadout- =y g -' D€ hPIPCL g as

Thﬁé beﬂg lﬂ’?)‘ %%(%ﬁ%ﬁé%ﬁ%ﬁ% 0\3’:)?91?21% %%@&\He esérh)%d for the Compound

mpoun rri g at a
of t Bxgeplat e fmplaBu-@ayS-broHiteSJf(&fthiorcnnethyb){pyndlmawftﬁ) 2-chloro-6-

B N NN T e

by Bﬁtbfﬂafégrﬂ’%ﬁeéHer%gfﬁph} éf—l@n%wyl B@Otﬂgé)r PE2- EtOAc 9:1 afforded a
pyridyl)-4-(3 brono-2- pyridyl -prop-2-ynylidene7

colqz)ﬂqzsemldeéd 'Blﬁ%t itle conpound was prepared as
] I.be t he compound of Exanple 237 but 15
“ﬁyigﬁ%h _%P%§E1C0npound 305b instead of conpound 237a
'H-NMRZCGIB‘CEV @y:6t. gsét(byjHﬁ .43 (sr gpwzdmeéo (53! QH? DR4- 2 87 (m, 2H),
-brono-3-nitro i di ne. addi ti onal equiva of
3. 83@88\/@5 4H)s édl 8. Sﬁﬁ)eﬁ 59ffe6l/\bnk11db 7.348.3p 451, RIB, Mé -7.47 (m, 2H),
yr | ed by automated flash liquid chromatography
7'6%) fO( ﬂHg Bi otage) eluting wwth PE - Et OAc
gradl ent fromPE EtAc 95:5 to 6:4 affording the title
product. Yellow oil. Yield: 95% 20 Exanple 306 '
Exapplg 3@t hyl - 3n|tr02p ,

foll ow ng the procedure described for the conpound of
NI&%aggle 274 but using 3-ethoxybronobenzene instead of
© no- 25 3,5-difluorobenzene and adding | nol ar

TheSGitid ¥Yathfdindohad picpaledtid ltdrsamd way fab ey CempbRRD By Bkahple 274 but
to the starting reaction mxture.. After the work-up

sushstigutings  ldbromad, Sphifligrobenzensy with o Agrdibromepyridineg uP‘erlﬁcatlon by

N L g Y T I

Yeltdvﬂ;cﬂldpMixﬂdc}O"/Yellow solid. Yield: 46 % I\/B: [ MEH] +
378. éﬁb 30, HNVR (CDCI 3, 8) 1.4-1.5 (m3H), 2.5-2.6
MSy 328 (m 2H), 3.5-3.6 (m 4H), 4.0-4.1

1H-NMR (CDCl3, 9): 2.45-2.60 (m, 5H), 2.72-2.85 (m, 2H), 3.45-3.60 (m, 4H), 5.65 (s,
1H), 6.63 (d, J=8Hz, 1H) 7.25-7.58 (m, 3H), 8.11 (d, J=8Hz, 1H).

Method B:
1-(t-butoxycarbonyl)-4-[3-(6-bromo-2-pyridyl)-prop-2-ynylidene ]-piperidine __ (Compound

305a)

The title compbund was prepared from Compound 2a (in place of Compound 274c)

following the procedure described for the compound of Example 274, using 2,6-

dibromopyridine instead of 1-bromo-3,5-difluorobenzene and adding 1 molar equivalent of

SUBSTITUTE SHEET (RULE 26)
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(m 2H), 5.6 (m | H, 6.6 (d, | H), 68569(d I H),
6.95-7.0 (s, I H, 7.2 (d, I H, 7.2-7.3 (m
WOo09mlIg8%5 (d, 1H) SUBSTI TUTE SHEET ( RULE 26) P@@/E 2008/006351
2009/ 015897 PCT/ EP2008/ 00635118-- 119- Exanpl e 307
1-(6-nethyl -3-nitro-2-pyridyl)-4-[3-(3-acetyl phenyl)-p
rop-2-ynline]-piperidine The title conpound was
tet{abép'éﬁmuomnnt fheorsdermonghy deate tohbe Sartingumactvh ixanp! After the work-
i, W et WAC AR 02 AR, g i g hRsighy Chtorizon™ -
Blﬁkaﬁé)w;bﬁtmg ﬁ'ﬁlhePEAf E€YA¢E laeadvedt Krowp .1 010h® 8:2Sdffhi#@ing@de title product.
purified by automated flash |iquid chromatography (SP
Wlllteﬁi?lhd }eé‘%l £3¢) eluting with PE - Et OAc gradient from
9:1to 8:2 affording the title product. Yellow oil.
Yield: 84.3 % MS: [M+H + 376.43 10 Exanple 308
4-/8- (6@rmmbwaidikmmn—22ymvzdéwp)ﬁe4xﬁr&-@metzﬁﬂvﬂﬂphenyI

g BlsaPiot ik bbbt By oo 3@ bgd debati Compound of

Exﬁiﬁ ler3 bad usihgrast 1gtiap AR @@‘)mgéﬁﬁﬂpk(%azﬂﬂteﬂé'o?ghe Compound of
ronoacet ani l i de i nstead of 1-brono-3, 5-

Exemplﬁu%raaéeﬁ@@n& 4 reanbierefi ngpﬁramfl‘: afpr &qdaxsal et regbtion mixture was
eva?gia@fpfbt Xn{’@g&oﬂl‘ 9{@&;' lt"a% S%?tge res% hys%(/grta tﬁa%s:\ﬁih chloroform to

t1ng action mxture

rem@giegdess wibugperdefic acldby aut omat ed fI ash liquid
chromat ography (SP 1 TM - Biotage) eluting with PE -
Et OAc gradl ent from7:3 to 4:6 affordl ng the t|tIe

The |t-1)le c@rrg)ogn@ vqam pmpgred Eas6de(sqq1bdd fd) the 2:©nfp06nc( d)f ]Ei&a,mple 237 but

stax{ p'g 5fr ? %nqé)gn d3(75f|—|)m5¥6?%2 E compFQul’l_ﬂ 23§a 1@(@%&%@ 6-methyl-3-

mtr&bbrldulfe(a{ﬁﬂae S09-blorb- 3Hﬁtrbﬁjfn(ﬁnd‘“‘&ﬁ Qudditional equlvalent of TEA was
rldyl) &3 acet onyl phenyl) pr%p 2-ynylidene] _pip

usegy j Mgl fbs 'M‘R_f tUP: | BreCofptem dvaasPyifegarbyd quiespated flash liquid

BEMRR, B M W ML e L e T, rec
95:5 $tde affordinglthb tidapr@iubt. Yailbivuwdk YhetdzEs6. and addl ng 1

nmol ar equi val ent of tetrabutyl ammoni um fluoride
nmonohydrate to the starting reaction m xture. After

Exa&_rl]ﬁgmk up, the residue was purified by autonated
fllash liquid chromatography (SP1TM - Bi otage) el uting
1-(6nmethypEnitre=R qyyeidyBeg- -BrGdetheryphemy-grop-2-ynviidenelf giperitling

Theié (ch%ﬁnﬁm\/%‘itb% g e gou(n\é zf‘;Hi fol g R R.%cecg% described

for the&ofmpoudpf EIamp. B74( bt u‘khbg 3-8théxytsodbbenzehe thsfddt df 1-bromo-
3,5-5?@39@%4%& Féxx}d—l)ﬁdgg)(gé_l f}(blarmgqql@zli_ll)gntlgf 2t2tre(1butylaml_n20mum fluoride
monohydrate to the starting reaction mixture.. After the work-up, the residue was purified
by automated flash liquid chromatography (SP1™ — Biotage) eluting with PE — EtOAc
gradient from PE:EtAc 1:0 to 8:2 affording the title product. Yellow solid. Yield: 46 %.

MS: [M+H]* 378 .44 |
'H-NMR (CDCl;, 8): 1.4-1.5 (m,3H), 2.5-2.6 (m, 5H), 2.8 (m, 2H), 3.5-3.6 (m, 4H), 4.0-4.1
(m, 2H), 5.6 (m,1H), 6.6 (d,1H), 6.85-6.9 (d, 1H), 6.95-7.0 (s, 1H), 7.1 (d, 1H), 7.2-7.3 (m,

1H), 8.10-8.15 (d, 1H)
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(d, 1 H). SUBSTI TUTE SHEET (RULE 26) WD 2009/ 015897
PCT/ EP2008/ 006351 -120- Exanples 310 and 311
wWa@2q80n8Phyl - 3-ni tro-2-pyridyl)-3-(32) - [ 3- ( 6- nREFEP2098/§06351
yridyl)-prop-z-ynylidenel-phbb%idine
1-(6-nmethyl -3-nitro-2-pyridyl)-3-(3E
-13- (6-net hyl - 2- pyridyl) - prop-2-ynyl i denel - pi peri di ne
Example307hyt ox ¢~

Thd +iflt -dortpoutyd awab ngtayed3in( tAE sah8 -wWay- 4sr thegidmypdosind \oif Hxample 199 but

vnvl i dene e Co 311 a 0O The title
susbHb Hommarl 24 RE Lo e T s B acetHop P hokels for #8omo-2.6-
diff8smidore da frer tl@omﬂk‘-ﬁﬁ thebresPiit Wad Pérified by automated flash liquid
1-(t-but oxycarr oniq -pi peridin-3-oné instead of

chroma®gnaphy oSFdy 1 i-dyAigtags) peivting with- PBne Ete egradipat from 9:1 to 8:2
h by automated fl ash
aff(\fl\lﬁhnl%tﬁghﬂg %)augépgeﬂﬁwvxal?gﬁ,éii. gIéil\'lﬁ}"'Bi otage) eluting
MSM[M¥+HAE 376 BBOAc gradient from PE - EtOAc 95:5 to 8:2
affording the title product. The | ess polar collected
fractions corresponded to Conpound 310a (9.5 15 9.
Ex%% chagt eluted collected fractions were attributed to
ound 311 a (10 3% Corrpound 310a Ms: [ MFH +
Ot 95100 3 (BABcetaviddpherp®uprag-2-ynylidene]-piperidine
utox rbon - h
Thepg}ﬁﬁ? gmp’g wgs gﬁe\}?%{ g gﬁ og}p’gé.?cii g?% %llgan%ﬁl}s ga%cgdurc described

for 388 bmpouhid &%Mﬂarmnﬂélﬁg 3-trd3mbatelarlifddTRisfad- & 1-bromo-3,5-
pyridyl)-pro deneJ pi peridine Conpound 311

dlﬂww@mef@ n@nﬁ? e%‘éé elmolas oFAUESRIE URE s tebrpbetylagiaorgym  fluoride
mofi‘o}ya%aéé 'tJ hE s %Q&ﬁmvﬁ xturB! SR& tﬁg wo}l? gh’gﬂn%pfj% cg:gjvaé l?tunﬁed by

urerep ort or t e conﬁ%und 0
autasmatbdicﬁlasg llqlhd ozmnem%gﬁgpﬁy diSPll Uor-oBao@ge)ecmtingy with PE — EtOAc

r|d|ne After the work- t
oot G018 Tond B aTRIrBBeBYF ik piiecOrnge s Vi 4%
MS¢ et 991 aphy (SP1TM - Biotage) eluting with PE -
Et OAc ‘gradient fromPE - EtQAc 85:15 to 5:5 affording

"H-NMRt(CDQ 5, pH ol €4,3H), Con Guim 2H3.1DB :(m6 2H 3. isarﬁp(mmd{)sn (m,1H),

66 SRS TRR I P T 423 (i) 23 s e ) TIRVE IR 0. 76

1H)p8qp Lryyigene/ pi peri di ne (Conpound 310c)
of ) ( 3- ?% met hyl - 2pyri dyl
-prop 2-ynyl i dene7- pi peri di ne (Conpound 311 c)
Exg JTUTE SHEET (RULE 26) WD 2009/ 015897
' 008/ 006351
1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-acetonylphenyl)-prop-2-ynylidene]-piperidine

The title Compound was prepared from Compound 274c following the procedure described
for the compound of Example 274 using 3-bromophenylacetone instead of 1-bromo-3,5-
difluorobenzene and adding 1 molar equivalent of tetrabutylammonium fluoride
monohydrate to the starting reaction mixture. After the work-up, the residue was purified by
automated flash liquid chromatography (SP1™ — Biotage) eluting with PE — EtOAc
gradient from 9:1 to 7:3 affording the title product. Orange oil. Yield: 41%.

MS: [M+H]" 390.45

'H-NMR (CDCl;, 8): 2.2 (s,3H), 2.5-2.6 (s, 5H), 2.8 (m, 2H), 3.5-3.6 (m, 4H), 3.7 (s,2H),
5.6 (m,1H), 6.6 (d,1H), 7.1-7.2 (m,1H), 7.25 (m, 1H), 7.35 (m, 1H), 7.5 (d, 1H), 8.10-8.15
(d, 1H).
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-121 The title conmpounds were obtained foll ow ng the
procedure described for the conpound of Exanple 3 and
WO 29bAti8Ay respectively the Conpound of Exanpl BCRERI0D$/006351
Compound 31 Gb or 311 b andlZ2ed wi t hout further
purification in the next step. Conpound 310c ME:
[ MPFH] + 213. 33 5 Conpound 311c Ms: [ MHH] + 213. 41
]-(6-nethy| 3-nitro-2
rkdg - 33 §§F) (3-(6-nethyl -2-pyridyl)-prop-2-ynylide
i 1-(6-methyl -3-nitro-2
1 (EMﬁétHVlL}nﬁroé%)mﬂai-GQSZH $yd-méthyl-2-pyridyl)-prop-2-ynylidene]-piperidine
dyl ) prop d di . The t|tIe
'E'_-.n'.‘.‘t alivcial=13 ] =048,
of Exanpl e 237 but 10 startlng fron1Canound 310c or
31l1c instead of conpound 237a and usi ng 2-chl oro- 6-
1-(trbydoyycaBbavivlr B3R+ [di Betrimagivisdpl-prfop- 2-ynylidene)-piperidine
2-bron075-nitropyridine. After the work-up, the

(Corpquud 3108 s purified by automated flash |iquid

1-(EBLRRRLPR B3O (AR 31 3 T Mume 1 BisOV BERD- BV killideRe \hibbridke -
Et OAc gradient fromPE - EtOAc 7:3 to 6:4 affording
(Caompourdi dabr oducts. Exanpl e 310: 18 % Exanple 310:

Thd glt'{% i}&gg&}(}g@ % ?Qrgl_lé}geg [f%{g&’%lﬁ% ﬁ%&sré&gug%%%% 3ompound 1b

butdusirlg (-§t-bidbycathod$l){sperididp-onb . .if@eadsof I1-(Bnitr62-pyridylpPiperidin-4-
one% gégier :ﬂ'}l_g_&lOI?k. épl Ejgé %e%gélg](vg#s H'l_ll)ri’ﬂf:g &?%ﬁé’lﬁ?g agﬁ’ sh:\}fsql_l!?if ﬁﬁliq?n}gtography
(Slﬁmg %o?e%g) gi;l%“ﬁ@gﬂﬁ Et@)&c g%acﬁ?‘rt ]fro(?%b Pﬁm?l’it@m 95:3 t6’f§ -2 affording
the trﬂe Qqel)iucmTQ@ Igss, po%ﬂ)collgctg@ fx(agtxorgm)orregp(ggle@ tg ﬁ((n@{pound 310a (9.5

%) g‘gge’ lilstﬁ;u]tgi gﬁ%}gﬁcé 'alsfiaf%%s \Zler566att171b9t%d Qo Compotpld 3 ?I ao(q O% /g)O

C"’?"Zéﬁ’dfmyhﬁss {gmﬂ]cb-ﬁ% pyri dylzj I4. e avm gl
; ‘. ]
Compaant M MS: (AT 284 5™ PYT T dvl) -but-3-yn-2-y

1- (t-butoxycarbonyl)-4-(2-hvdroxv-but-3-yn-2-yl)
pi peri di ne (Conpound 312a) Using ethynylnagne5|um
I1- (tabzﬂmy@erbmsk)é’aﬁﬁf/}mﬁmkvéﬂmmw : 2

c title conmpound was prepared foflomnng fhe l

—Jﬁﬂggggyiglreported for Conpound 253a. After the

1-(MBYr)eBrbokIB- 3L BF) JUL6 Wasdin UL i 12D LY p 2UNAQIEERY-Pipriline
[1quid chromat ography (Horizon TM Bi ot age) eTutlng

Compeundd 1b) Et OAc 7:3. Wiite solid. Yield: 73%' Ms:

bl 5455 ST RO 0o e s

folléwirigr thy graeyure l.ﬂépcﬁ'teyirfo?_ thtl c))rqplopﬁad bﬂt)ﬂﬁl}ﬂ@@ﬁﬁ) tbuhdap&i:iﬁg) 1-bromo-
3,5-T h@géﬁﬁn@er&gg@wg OIF’Br Eﬁ’ﬁl&%’%:.] g\of\é\cﬁ[r qge work -up, the residue was

purified by automated flash liquid chromatography (SP1™ — Biotage) eluting with PE —
EtOAc gradient from PE - EtOAc 85:15 to 5:5 affording the title products. Compound

y1)-pr -piperidine

310b: 61 %. Compound 311b: 47%
Compound 310b MS: [M+H]" 313.35
Compound 3116 MS: [M+H]"313.33

3- (32)-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene ]-piperidine (Compound 310c)

3-(3E)-[3-(6-methyl-2-pyridyl)-prop-2-ynvlidene ]-piveridine (Compound 311¢c)
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Exanpl e 3 and replacing the Conpound of Exanple 2 with
Conmpound 312a refluxing for 6h. The crude was used
WQRWROWSIT urt her purification in the next stepPCHBERIBI8/006351
[MtH + = 154.35 1 (6-nmethyl -32hitro 2
pyridyl)-4-(2-hydroxy-but-3-yn-2yl) piperidine
(Conpound 312c) The title conpound was prepared as
Thy éidle compgurdsy wengeobiadngsbiphawirte the arsedure @gsomlned for the compound of

t
ExEhA7 81 SpRFisIERRUNALY HetIEh AR Y B BEPRUAR CorBund 3106 or
31 P badoumed Svitholut fipthet purifcatidh irethe mbet seepr k- up, t he
resid 0] ri.fi by automated flash liquid
—Mgb‘% l\ﬁj%i S M- Biotage) eluting with PE -
Cobtp¥%d 31 MM | ﬁ@ﬁ:ﬁgl@laffordi ng the title products
as yellTow oil. d: 93% Ms: [ MtH + = 290. 35

1 (6- rrethyl 3- nltro 2

% DYY. % o n p_zertdme
I- (deﬁe’zlh)llsdmfmm Ewaﬁiﬁ) 38’32)1&- ﬂﬁﬁeﬁﬂal-bi)@@ibﬂm@ﬂiﬂ%ﬂ@-vwendme

312c and using 2-brono-6- et gﬁép%}(%” dine the tit
The $itls RoMPONEYS Breep Rrepared sgsy dgscr the gpmpoyndeof g§mgl@ 237 but

[ I
stafg@%r?%néréf\ﬂlﬁ?og?ﬂo?fa% e&ag Ff&u{n%%g@ v(\)/l!f gfﬁggu@%&ﬁg 539&& chloro-6-
methfyl-Grdfrogyridige iristdad qd r2ebngoto- bmtmpyaﬂllnev\Aﬁet thereﬂkeIup,cthe residue

wa%(igblrlp eﬁvg)é ﬁtoglgqe(dnlilasgﬁbqul dggm%%@ra%%f é’é&ge&sﬁiuting with PE

- E@Oﬂ@gﬁﬂ@ent (ﬁf&n BH)- EtBARY- 3 & 4 (dffordiy th@tlt@pl@d@&s (E'ﬁam le 310: 18
1H), 20-7.22 (m 1H), 7.32-7.34 (m 2H), 7.67- 7.

%. @mphq)mslt% 8. 07 (m | H). 25 Exanple 313

Co%f’é’%‘?mw :il\/flﬂi]‘g% qur i dyl) - 4-(4-phenyl - but - 3-yn- 2-

ene)-pliperidine The title conpound was prepared
'H-&vae(mdjlged) fl87 (shquozrggxgrﬁd @, SEK)am@be(s 237) Bwn (s 2H) 435 (s,
starti n I nst
2Hhr§0622(scher)5%5|§§t(ﬁylLHS)s 7n11r?éé;m dJHDpe7 $$r§t3éla(a Hﬂ) ot (bs, 1H),

by nitropyridine. After the work-up, the
8088 SgHDIIQI s 30 purified by automated flash |iquid

ComparmﬂaﬂdgVISpWﬂ-Iﬂ%M%%TM - Biotage) eluting with PE -

"B NRICLiho e BB I i 248668 SRORERT (78 S8 oy 28D, 3.46-

3. 4@@1531@ &Oﬁﬁ(soéﬁg%%d’@ /15??605536 @%&513% 71237 1ﬁznfb“\ﬁl) 7.56-7.69 (s,
1H)281)08 821(3@2%136 (m 2H) , 3 52 3.56 (m 4H) 6.59-6. 61
(m 1H), 7.31-7.35 (m 3H), 7.44-7.46 (m 2H),

8.09-8.11 (m | H. 5 Exanple 314
Exahrgld 3reet hyl - 4 nitro 1

H 1 m dazal - A{ g | - but - 3-yn-2-yl i dene) - pi_per
1-(G-ppethy!-3-nitro- 2 pvrldyl)- i2 ydroxy 4-(6-methyl-2-pyridyl)-but-3-yn-2-yl]-
piperidine

1-(t-butoxycarbonyl)-4-(2-hydroxy-but-3-yn-2-yl)-piperidine (Compound 312a)

Using ethynylmagnesium bromide instead of phenylethynylmagnesium bromide the title
compound was prepared following the procedure reported for Compound 253a. After the
work-up, the residue was purified by automated flash liquid chromatography (Horizon™ —
Biotage) eluting with PE — EtOAc 7:3. White solid. Yield: 73%.

MS: [M+H]" = 254.63
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The title conpound was prepared as described for the

conpound of Exanple 237 but starting from Conpound
wWQ3IRd/015881 ead of compound 237a and usi ng PCT/EP2008/006351

5-chl oro-I -nethyl -4- nitroi miZxzol e i nstead of

2-brono-3-nitropyridine. After the work-up, the

[ esi due was 10 purlfl ed by autormted flash liquid

3 ) f 74
e v érmoow Ola?%bﬁam fo‘ﬂ gﬁ%gwte r}fg&dflh‘%ﬁ%ﬁg@ ﬁ"fqﬁi gompound of
Exalh‘lg]?‘fll\ﬂgax(é(gﬁiﬁllﬁmzﬁt}le (R)nﬁlﬁ)ugld Zoé“ Fdpmpe 55»‘1&136%rgf)d(mnd23;)l_2|,)a refluxing for
- , S
6h 2“569“%‘1%‘1&5( ‘ﬂrged fﬂ?houvﬁ%gevptgéiﬁ%??n km)he nexXigEDy 47 (m
M§'|‘EM+H}3 =E>;§4rgl_; e 315

1-(1-nmethyl-4-nitro-1Himdazol -5-yl)-4-[3-(3
1-(8- .mHtbwh3r-wtﬁnh?anwg',ﬂbﬁﬁ&ﬁm&wbuﬂ&maw-vl)-nimefdirdi (GempQund 312c)

Th%ktgtfe. %Agéﬂ%g vAx'/flsl)’] Ipif:rpgffldt : fir%sf:ﬂy?d f r he %06rbpoéln9 n(i)f E)aaéwgsz 237 but
sta?igggﬁ‘odi R[R)rrg(cﬁﬁﬂ'p@lﬂbd 1&1&&) oA Cfﬂnxﬁdifnﬂ 2372Can® 024Kl 02 d-anethyl-3-
nitioPER{IGE onefHbt 2%%?1%%??@)@% eAfter7ghe wyprkaipeghe residue was

| puxnﬁ@i I)y ﬁﬂ&nQEE ﬁAsl( l]r%ﬁlld 55[? ()—Io'rﬁoxg'@I nblcgg%eé)%tl\f@%wth PE -

stirred at 135C he usual wor
Et(ho et REREtOATS: ¥ eﬁﬁonthm ﬂmstltlpmwductsohsblyllawtodnﬁﬁ@dt F3%sh

) Iy Cpli_ omat ogr aphy (HorizonTM - Bi otage) el uting
M%ﬁ}\/*#gt O%cgﬁ[ysl\/bm gradient from 98:2 to 90: 10;
affording 250 ng of the title conpound as m' xture vvith

t he correspondl dg desi | yl at ed product g
1-(&ygthys 3qnitro-2-pyridyl)-4-[2-hydroxy-4-(6-methyl-2 -pyrldvl) ut-3 -yn- 2 vi]-

inbrikibe Mt hyl - 4-nitro-I1 Himdazol -5-yl)-4-[3-(3 5-di
M{]‘O‘F‘O‘phenyl ) -prop-2-ynylidened- piperidine The title
Acooodipg un dhammmxdelpalemdemcfmo‘@)cﬁm}gest P18-226 ftanag frova Gdmepsind 312¢
descr Eed f H nd. of Exa e 274 but usi 31
ARt e B PRt e S8 SGMpOSH S Ricpatec; Adler the work-up,
the lﬂ@x’dﬂe dﬂfuriﬂédpé)oﬁlﬁglﬂﬁ@d {188 1ig 8%l (Q'H@m%%a? R{J‘(ﬁbﬁi’orpy Biotage)
automated flash Tiquid SUBSTITUTE SHEE
eluthgowitlh PESoFtOAaT /1 Epagfiﬁ@gmob@ gtle progipdt astaryshtawoyk é(ptiyl 41 %.

{ gBiotage) eluting with EtOGAc - MeCH
Msmd?@ MomlOto 92:8; affording the title

mmq@mtl3 \é)ei d1 (£3%), 1.B5NMR (CDED32.45)(s, 33{)5162 3H§n3 00-306

-3.29
(m, gg) 3@16%02(@11 21}&»656%5,6@11,81 ) 7204 2(1@)12}@,63@77 4{m, 2H), 7.67-
MS: [MHH] + 359. 35 EXx le 316
77%2}%iH§(98t2ﬁ5j %Z (nl fro-1Hi En dgﬂzol -5-yl)-4- g[TFG?met hyl -

-pyridyl)-prop-2-yn |iidenel-

Example 313
1-(6-methyl-3-nitro-2-pyridyl)-4-(4-phenyl-but-3-yn-2-ylidene)-piperidine

The title compound was prepared as described for the compound of Example 237 but
starting from Compound 253d instead of Compound 237a and 2-chloro-6-methyl-3-
nitropyridine instead of 2-bromo-3-nitropyridine. After the work-up, the residue was
purified by automated flash liquid chromatography (Horizon™ — Biotage) eluting with PE -
EtOAc 9:1 affording the title products as yellow oil. Yield: 87%.

MS: [M+H]" = 348.52
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pi peridine The title conpound was prepared according

to the final two steps -described for the 10 conpound
W@ROBRESPT e 274 usi ng Conpound 315a instead of PCUER290$IED6351

274b and 2-brono- 6-net hyl pyd23i ne instead of

1- brono- 3, 5-di fl uorobenzene. After the usual work-up

d th id ified b t ted fl ash
'SR AC orl AP aishy Fr D31 ToriHl .56 56AdE) DuRISE-86 (m, 2H),
'_ _ 3 i . . 0- f d
41880 B e Bt dhadhand o 10k, ik 9 g ¢ 00901 o
IH)JH NMR (CDC13, b): 2.51-2.54 (m 2H); 2.62 (s, 3H
2.84 (bs, 2H); 3.24-3.29 (m 4H); 3.63 (s, 3H); 5.68
(s, 1H); 7.12-7.14 (m 1H); 7.28 (s, 1H); 7.32 (s,

Exéﬁ%z]e 34460 (bs, 1H). Exanple 317 20
) 1-(4-nitro-1Himdazol -5-y)-4-[3-(6-nmethyl-2-p

- B ;A" idagdl- Srivhed-{4phen buts3-gnd2riylidgne opiperidine

v di 1417} 207 . 1 ) and,sqdium
Thi ek hod B bl bRerres i aiPrind, 5 A omiiga i ke 237 bu
stavtiatgeft | orarﬂor?pdlﬁldrﬁﬁdfinﬁezﬁi o?&mmnlacmezd (adﬂ QRind $-€hldro-1-methyl-4-

.solution of the coppound of Exapple 3 (278 :
nitrpigdazoly ‘é‘é@?% L. 2- Cr'gé‘é‘fqpé’ﬁgl% x¥ftsF dhgago
ufiféd By utRRMES F1as0 IRuIB RN F@frSgn™ LN -eluting wi
P +he c?uélle 25 resai_ dugluvyas puriﬂ)%r%g&b aut%rmt egﬁft%Zhelutmg with
CHyClguMeOd 198 Grrafiferdingshs titledproduat e MpaleBiebbwae). Yieldud 6.6 6.
i QAG4~ OH gradient from1:0 to 92:8; affording
M%Mh[yﬁ}lﬁ?l eg%'ﬁ'pivgund not enough pure. So, it was
"HiNVIR (@UCBYS):n2loy @F SWRES3-Y.87 RR, LEH MBS &ah OSTRRN0-3.26 (m,
using Ms-Cl18 XTerra colum 30x50 nm el ut i ng Wth
4H} 3erisuthlhi ©33-6 Sd dme 1HD. T38-P86 gm, $id). 7e45-7.42€mt D).t ri | e
gradient affording 4 ng of the title conpound. 30 ME:

[ MtH + 324.42 "H NWR (CDC13, b): 2.52 (bs, 2H); 2.60
ExqmapleB)s 2.75 (bs, 2H); 3.73 (bs, 4H); 5.63 (s, 1H);
-(Crgfindagibdu-imlined: 5l A8 % Shinombhent
pip&iild (RULE 26) WO 2009/ 015897 PCT/ EP2008/ 006351

-125- Exanpl e 318 1-(3-cvano-2-thien

|')-4-[3-(2,5-difluorophenyl)-prop-2-ynylidenel -piperid
H-imidazo|-5-y)-4-(3-trimethylsilyl-prop-2-ynylidene)-piperidine

1.31 |
D, ke gesidue was

V - - - - = = -

(Codpaahd pijggri di ne (Conpound 318a) 5 The title conpound
wa r red faqll.qw t he ocedure reported for the

A B RO 5Fou e gt O0bs ke BT o St O AME ey midazole

(752 iy} 288thineN A HIBEAFN 1A, 612 o)) iﬁqblrﬂ%mw Mscsgfréh%t 135°C
dium(0), and the

with tris(dibenzylideneacetone)di'palla
for bnéigh theorsuabwpmiolp osddure, Gonprsidud Wasdpurifiidt by autvenated flash

: - rest.: MNAS, : \fihed by. t ash.

oo Lk Bg B2 B LY RO Bl il o
98:Pto 50:D0;eafforlingtI56rmP of he e adrhpdudhidng rhixeurt iiitlethe corresponding
desil] odé{lct. Yell owi sh oil. Yield: 89%

esilylated product.

MS: [M+H]" 319.38

1-(1-methyl-4-nitro-1 H-imidazol-5-yl)-4-[3-(3,5-difluorophenyl)-prop-2-ynylidene /-

piperidine
The title compound was prepared -according to the final two steps described for the

compound of Example 274 but using-Compound‘ 315a instead of Compound 274b. After the

usual work-up procedure, the residue was purified by automated flash liquid
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M5: [MHH] + = 301.37 "H-NWR (CDC 3, 8): 0.23 (s, 9H);

2.43-2.51 (m 2H); 2.69-2.78 (m 2H); 3.49-3.62 (m
WOARH09/0B845 (s, 1H); 6.47 - 6.53 (m 1H); 6.86 PCBEBR08/006351

(m 1H). 15 1-(3-cvano-2-thi-&#fl)-4-[3-(2, 5-di

uor ophenyl ) prop- 2ynyl i denel - pi peri dine The title

RS BB o2 B SRR EE: LB B 10

92:8saffigtdihgThél titlt yompourkid ¥haazsse. i nstead of 1-brono- 3, 5-
di f |1 uorobenzene and adding 1 nol ar equi val ent of

Htw&@ﬁﬂﬁr@ro?}ﬁhﬁﬂ oy 2k 2. HoAdhyoy 34D; 13@4t31é9h (m, 4H); 3.63 (s,
t t he
HE Ao L 0T By Y So-Gar Sl PRGN quir
Mszmmrlﬂfeggashy (SP1TM - Biotage) eluting with PE -
Et QAc 98:2 affording the title product. Yel | ow sol i d.
E&mﬁééliﬁﬁ% MS: [MeH + = 341.43 'H NMR (CDCL3, S):
1-( 12 nélhy:f 461?1t1§>mH %h'}dazgl 5 zl')24 %S(drﬁhthgl"ﬂ-’pvﬁd;l§ pgog-g-)&% depe]-

maemd,mm; 6 %5 -7.18 (m 3H) "8 Exarrple 310 i
0- h 3-nit 2- d 3- 3- met -1

BT i R Tl VAN S T S,

coﬂﬂt@nﬂ lof ERaepREMNg; Iﬂﬁ(ﬁfﬁagqga frisRa QPG’BH#BBQnd?Zm and 2-bromo-

foll owm ng the procedure described for the conpound
6-methyipsgidine ipstead,sphgl-bromo-3,5- dlﬂuorobenzene After the usual work- up

oS ERRLE DU b e o R o3 on™

Bloexga) vhitigt with Et@Ac abMegiHrgradientnfréiu o0 de 9Po8)ohffshdidge the title
$ tﬂﬁb jng reaction mxture.. After the work- up,

corqa%n SGielh S0%as purified by automated flash |iquid

MSC epgt oo aphy (SP1TM - Biotage) SUBSTI TUTE SHEET

ULE 26) WD 2009/ 015897 PCT/ EP2008/ 006351 -126
Mu(@%t H): P55 1-2.64 O 2@*)am6ér(s FH)P2n8Y: (bs,t 2HY:3324-3.29 (m, 4H);

36% 9%1%@#85 P L SR a8 M 1152 (ralsD): Ssoror 110,
2.75-2.85 (m 2H): 345355(m oH): 3.55-3.65 5

(m 2|—7|);563(s | H; 6.6 (d, 1H); 7.45-7.55 (m
65(d | H; soosos(d | H; 8.10 (d, 1H) ;

To aquhnndn ofene}dimtrpﬁmlddzdh@ (ZU‘X&ng Ilt3 1em@mmw%dms hydro%en carbonate

o ) D et OB o s U242 o i

solufibn G@W@H&g}i&ﬁlﬁa ANtkatidg 376 HlO rl%%nﬁﬂ?rlh%woaé' e reaction
i nstead of br ono- 3- nltropyrldlne After the wor

mixtue was getiueednéar 2 h, poured into water and extracted with EtOAc The crude

residue was purified by automated flash liquid chromatography (Horizon™ — Biotage)

eluting with EtOAc - MeOH gradient from 1:0 to 92:8; affording the title compound not

enough pure. So, it was purified again by preparative RP LC-MS chromatography, using

MS-C18 XTerra column 30x50 mm eluting with ammonium bicarbonate 20 mM pH 8

buffer — acetonitrile gradient affording 4 mg of the title compound.

MS: [M+H]" 324.42

"H-NMR (CDCl;, 6): 2.52 (bs, 2H); 2.60 (s,3H); 2.75 (bs, 2H); 3.73 (bs, 4H); 5.63 (s,1H);

7.12-7.14 (d, 1H); 7.43-7.47 (s; 1H); 7.55 (s, 1H); 7.58-7.62 (s, 1H); 7.0-7.50 (bs, 1H).
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purified by automated flash |iquid chromatography
(SP1TM - Biotage) eluting with PE - 15 Et QAc gradi ent
WO eeat0¥38%7 af fordi ng the title roduct Yel | owi BET/EB20081006351
Yield: 81 % M [MH + = 316251 ' H NVR (CDC13, 8):
2.52-2.55 (m 2H); 2.60 (s, SFD, 2.81-2.84 (m 2H
3.87-3.93 (m 4H); 5.69 (s, | H; 7.11 (d, | H J
—8%2%23—1*2 27-7. 29 (bs 114); 7.56-7.59 (m 1H): 8.04 (s,
- J' . -

Thamelmﬁaum rwaslﬁra;bayéd fcylﬁmng Iﬂhd ﬁﬁi)c&i/uré: eéporead! for the compound of
d| sl ocation and the forebrain (cortex, striatum and
HPPSocdrpusiPlacies  hbRigeehepetie( 2t sé’cProinﬂQQthﬂes3 -grbonitrile,

palﬁaﬁkﬁn(’i’ﬁa&MtJ : ne%&élﬁéﬂ?ﬁdﬁg cetohi al?adli:)tﬂn i comOpound of

onogeni zer I Ca nog en S were
Exatipld 80810 @oﬁpruﬂ.di 2dan After dmmmkmie thei tasiBfe wab ﬁu@ﬁed h}eautomated

oGy B ieamala \SEdue o RRAEDEGAR B Rs— Mgyl Biher 95:5

afférdfig! th@ a1t plodu¥eNRIIGWRR)N. FTd:sgoes.ed at -80C unti |
use. b) Binding assay: pellets fromrat forebrain were

MS’éWﬂ’Herch@d 37n 100 vols of 20mM HEPES, 2 nM MyCl2,

NGl B ot W5 60T A0 S0 B o P36 o

~ 4HJ; 3HSNEER); 8.47he5 568, ggiersspr@gp ejgf  SUBSTI TUTE

SHEET (RULE 26) WO 20 015897 PCT/ EP2008/ 006351 -127

conpetl ng dr ugs Non- speci fi ¢ binding was determn ned
/

. ot . g
A4 jdenelpiperidine

The ﬂl’tﬁj@axhpﬁmndl\ﬂSs prgpfﬁpd& drgn?@lomlpeur&ﬂﬁ] Salr]fﬁnowfﬁlggﬁés ?/ro'EE:dil&e described
e and, rapi ilt i on_ throu

for |°398}H?§P% ﬁgéﬁ?‘ﬁ@e&?’gﬂsg’&t%ﬁ Fhioresiadabenyapa nippd of 1-bromo-3,5-

dlﬂﬁMébé&Gﬁe fild eiRiing Ne hidIdreRuivBlehi t Qfente§al¥\ﬁillﬂﬁﬁncyﬂlﬁrn fluoride

cold buffer and the radi oactivity retaine
mondhydrstestotbe st@limgtre@ttlbp nlnlxqm dAxfth’GhénWDﬂd-lal, itinresidue was purified by

wurGRTES PRl inte RipraoPrelY LG ol Pt Pila - Eroac 982

affoem@mmd&pvasuoanﬂélm@bltdommme the inhibitory
oncen;ratl on 50% (1C50) value by wusing the
MShBWHHi nedfl-arve-fitting software Prlsm4 0 (G aphpad,

SR SRR, 05170 9, SRR e SRS AEECA G 48, 507

1H)P6.43 eféf 57 (SHeng 6.9 -G .85 BnUBDY; 6,96\\7 HIS (i, GEem
Phar macol . 22, 3099-3108, 1973). Results

Example 319 7
1-(6-methyl-3-nitro-2-pyridy)-4-{3-[3-(3-methyl-1 .2.4-oxadiazol-5-y1)-phenyl]-prop-2-

ynylidene-piperidine

The title Compound was prepared from Compound 274c following the procedure described
for the compound of Example 274 using 5-(3-bromophenyl)-3-methyl-1,2 4-oxadiazole
instead of 1-bromo-3,5-difluorobenzene and adding 1 molar equivalent of
tetrabutylammonium fluoride monohydrate to the starting reaction mixture.. After the work-

up, the residue was purified by automated flash liquid chromatography (SP1™ — Biotage)
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The affinity (Ki) of the conpounds of the instant

invention for m3d u5 receptor is between 0.1 and 1000
WoRM09BEI89T nst ance, Conpound of Exanpl e | has aP®I/EBF008/006351

0.37 nM 15 Exanple 322 Affirh&y of Sel ected

Ant agoni st s for m3 ul Receptor Subtype Radioli gand

Bi ndi S f abaqt r opi utarmte r ecept or
elufigg Wforh “BAG sHaieab tam Sibiie Tah e doa e FOR Pradkick Yellow oil
Yiep@ragpe Dawl ey rats (200-300g, Charles River, ltaly)

were killed by cervical dislocation and the cerebella

MSidMerHb ot zed (2x20 sec) in 50 vols of cold 50 mM
1 ' r << YSi a.,Bol, n ,hol i -
R R B D fs s e a2 A R AU AS L it 55-3.65
(mfm) 3553nqan)rsgt(apﬁHyie7d45 1ﬂ5§QmV@H§ P65 weu@)amosos (d, 1H); 8.10

buffer, 1ncubated at 37C for mn and centrifuged
(d, AH¥ & 26ubpended two nore ti rres The 25 fi naI pellets

were frozen and stored at -80C until use. b) Binding

assay: pellets fromrat cerebellumwere resuspended in

50 MM Tris, 1.2 mM MyCl2, 2nmM CaCl2, pH 7. 4;

m for

rrerIbr 51es were incubated in a final volume of |
ME—EX PA~at OC with 1.5 nM[3H R214127 in absence or
1-(REGSRIEByAbing DIREL I8 e iy I SyrilIO: pré&@%&h&ena! gﬁeﬂ&n@ﬁs

determned 1 n the presence of 1 M RZ214717
Thegtitla¢onppsiund 3Grs Pineparslcas| rep@ Bd fosthe m@@pumn@elixanﬁrme 237 but starting

o BT EAARAE N o A 175 g i 2o

cyaRe Y&y ligsteidToN @-fogio- Battepyfiint eAff&t thel Kk ﬁB 1 the residue was
filters, The filters were t ﬁ\p washed

puﬂi“vﬁo%gﬁtf’@ﬁteﬁrtlﬁstl Hiauid shromatagraphy y(SPét airrigtags) phl@ng with PE —

SRy PTG . v

MS2[NI9H@158985PCT/ EP2008/ 006351 -128 c) Data Anal ySI S

‘B E e 002 Br 58 ustlicd e Spea 4105 8t Ak a3 95 (m,

4H)% BlgbRE, th{)y 701‘??89[‘#1@81{9)1 7%0/*7 ﬁ.é féoiH 587y L{n{éﬁrﬁgs 04 (s, 1H);

non- Ii near curve- thar € Prl
828((@H#hpad San Di ego, CA) The | G50 val ue was
converted to an affinity constant (Ki) by the equation
of Cheng & Prusoff 5 (Cheng, Y.C & Prusoff, WH.
Exagple 3 Bhar nacol | 22, 3099-3108, 1973). Results The

Affiafty bnBél¥cted AR ofREIFBHAEIuORdDRriSABLAR | NVention for
ul receptor 1s at Teast I0 tines Tower than their

Radigligppd Binding Avsay abmeabepenie glulnatx ceoppter 3 2Branbfaimi ty
Met dSSeI ected Antagonists for Goup Il (m3d u2+ md u3)
eptor Subtypes Radioligand Binding Assay at G oup

a) || Mehlahod pepaatigh-Uhalet8peadue QBH16Y Sats (20083003, @hhrles River, Italy)
werewﬁllgg%y cervical dislocation and the forebrain (cortex, striatum and hippocampus)
was homogenized (2x20 sec) in 50 vols of cold 50 mM Tris buffer pH 7.4, using a Politron

homogenizer (Kinematica). Homogenates were centrifuged at 48000xg for 15 min,
resuspended in 50 vols of the same buffer, incubated at 37°C for 15 min and centrifuged
and resuspended two more times. The final pellets were frozen and stored at -80°C until

use.
b) Binding assay: pellets from rat forebrain were resuspended in 100 vols of 20mM
HEPES, 2 mM MgCl,, 2mM CaCl,, pH 7.4. The membranes were incubated in a final

volume of 1 ml for 60 min at 25°C with 4 nM [3H]MPEP in the absence or presence of
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a) Menbrane preparation: nale Sprague Dawl ey rats
(200-300g, Charles River, Italy) 15 were killed by
W@ 200910t8P7 di sl ocati on and the forebrain (cort eRCT/EP2008/006351
striatum and hi ppocanpus) we¥-honogeni zed (2x20 sec)
in 50 vols of cold 50 "M Tris buffer pH 7.4, using a
Politron hanogeni zer (Kinematica). Hormgenat es were
CorgREng idrugfe dNaR-SREBBORHdiNE wag detemnined i thepenssrade ioff 1§tM MPEP
f the C
(prgrlgﬁcvgn‘ttrﬁf E“Q'eg‘ PQ%‘%& r 8135%1 engggl%? \Xlg:E %ﬁ; TPF t%’élgatﬁ‘ewas stopped

by fthaahdditton ebs owdd eTFis obeﬂferarpmt S1.9r efd afapxcﬁomtﬂaﬂbm I thr&igh 0.5%
Bi ndi lets of rat faorebrain

b
polygEH e o Ee] Tl dadtdnh edlas) Shert cihg Tatemmere then
e oot 1t e Ta e Y RO S Th? PRl g Plgred byl
SClmlﬂﬂetleisSEytrbmﬁfrEr and nenbranes incubated in a final

c) Isgt UKEI lgo%g 1the 1181?618?% Sgln%pggiglfzogg E%éf}?eaﬂ éldg(mggggdf 49816 tested

conlyotindsD@as fah@lybéd%b BYMEE HEisHiBkdr9 LonBerfthioR RRE r(F@5(9fvalue by
1 mMM1- glutamate (Wight R A et al. J. Pharmacol

usingxihe nondineal @8rveERtidg GoftRafkl Privvbit4ed (Grashpad,. San DngO CA). The

J. Neurochem 75, 2590-2601, 2000). The incubation was
1C5Q Bl PSP Y FRCLigcA™ FERIGS oty iy %smlatwrppf th@mg & Prusoff

(CHBlE ;R Brlblty WEl BbvRboHeqval POET R RPAT T

Reszﬁltdters were then washed with cold buffer and the 30

V|t retai ned gn the filters was counted by
The|a?€wrytj of fHa sompaA ds gk therigtattrivensipn alCdﬁépr@r is between

0.1 ﬁrﬂlelOOUI?]NP' FoPRs@hcs ROMdoufid B B ¢ e&xa% B30l P gands

by the tested conpounds was ana O estifmate the

i nhibitory concentration 50% (1 C50) val ue by using
Ex the n-linear curve-fitting software Prism4.0
—i?éﬁa%%pad, San Diego, CA). The SUBSTI TUTE SHEET ( RULE

Affirity) oV¥21809EDA D 8RiEtsHoT MENLORBRL Fibtype 129 | C50 val ue

was converted to an affinity constant (Ki) by the
Radigljgand Bindire Aysan gt merboisermie glutanrmsatgcentor] &n mat bsaph.f |
Met Bi ochem Pharnmacol. 22, 3099-3108, 1973). Results
conmpounds of the inst ant i nvention did not affect

a) [ 3Men¥BdiiSBplatich:ngale SpdigueDawley Patf (IﬁOJQGOgn@hdﬂés River, Italy)

t tanpt e reetorsu to 10
werep D Py SRV P TA 2, 0 G R MSRaOMEanAREy (2520 sec) in 50
vols TH8 &61d I RC &INIOTrid buftes Wi 7A4, | @ihOh f’(;lfh?dn ﬂbmoggiﬁzc‘é}h@&ﬁematlca)

10 To deternine the node of action
HOH@E@@@%M’@P Céntrifmr%éSQ@ng Br )15 afiing hasuétpesded moffpealnd$ the same

buffe?{ ﬁn@% d at%%egt HDSSHEISFS %\ a | Oc&p&lﬁ%g{} e(eslrr}%v%rfggrettpmes The

final Ipel$¢1©mﬁ: frezenh@dagned st- som uhtarmé.e or quisqualic acid)
conpared in the absence and presence of different

b cohidinedery sl Fr b Serebe b uvees resupranded ye$0 mM Tris, 1.2
mM NERIH! &M @a€8! b AXRhERSANG Wk Yrocub8R8RE Q final volume of 1 ml for

30 min at 0°C with 1.5 nM [3H] R214127 in absence or presence of competing drugs. Non-

specific binding was determined in the presence of 1 UM R214127 (Lavreysen H et al Mol.
Pharmacol. 63:1082-1093, 2003). The incubation was stopped by the addition of cold Tris
buffer pH 7.4 and rapid filtration through 0.5% polyethyleneimine pretreated Filtermat .
1204-401 (Wallac) filters. The filters were then washed with cold buffer and the

radioactivity retained on the filters was counted by liquid scintillation spectrometry.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

15 The cells were preincubated with the
gl ut amat e- degradi ng enzyne (I Umnm glutamate pyruvate

W@ eap9E8Phase) and 2 mM pyruvate to avoi d t he POEEPWD006351
action of glutamate releasetl8 romthe cells. The
stinmulation was then conducted in a nedi um cont ai ni ng

O mMLIiCl, and different concentrations of the
©) MF (ke ihibitiop @ﬁmseqﬁm Pinding af thy radioligradachy the tested
cothPold@s LRt &1 C}TZQ& 8910t B%rﬁyﬁcon%gnt}m%g 30% (ICsp) value by

antagonl st activity was st U oun

usifgl died nb 1i6&dr| cuevd-FiHn@Ssofvand 'Pnsxﬂ”l 0 Cfdrébl‘lpgg SA0IDiLA) CA). The

of the agonist and further incubate t he presencé
ICsf valpgewageonvetted than afinitysrongtantuid) by &waaom pfi @hmge& Prusoff

col id then sanples were neutral ,
(Criie Yk sk o B g RESaREoRRE: 10500 1P8e 1370
Resd@term nation of inositol phosphate (I1P) accumulation
—_using the The Biotrak D-nyo-Inositol
Thel affingytofithpicomphands efsthayingys tievantioo foRmGlne redepror is at least 10

| I 4, 5- h h | P3
txm@ l%%v%} 35 TReir a[%frr{%ﬁfqrﬂrg \.{538‘.@&:8&5 19t rzlssgm(;lsp( St 88( 10. )5

be Heasur ed
ng) per tube. In the assay, unlabelled IP3 conpetes

vvithg fixed amount of [3H]-labelled IP3 for a
Ex e nunber of bovi ne adrenal |P3 binding
Aot SeR cted DG #oPﬁrb i GBI EAPAGA S Rel L ABE § 1

—Iree y cen H
Radioligand Binding Aesaya Gmmmlﬂ mdnaebotmbm glifthmaterreeptd?8i fat bian.

Mezuzser nat ant can then be 30 discarded by sinple
ntation, |eaving the bound fraction adhering to

a) t hevitmbgine phpasatioaBAle Sﬁra%dé@&@l@y Qé’tggP.G'O -5004, '@Hah@s River, Italy)

tube enabl es the. anount unl abel IP3 imnth
werg kildeby gemyicaldistacatioreandyhe forehraio (goitex smamnaand hlppocampus)

wasHofHY %@ﬁlgecf:&rx‘és serg% (% Jv(g?s 0 [cFS(gp:I\?V\IaWS bﬁ?fegﬁﬁ{nf)% usmg a Politron

regr €ssion anal ysi's using t e So

hon(\;o\gmagé'rg /éidmgzgat;cdﬁ e ??Fg@ghatggggﬁi—l &h’iﬁ%@ﬂéﬁﬂ_ él(gtabb Z6) 15 min,
- esults

resuéEﬁ?ﬁS‘g ?St‘?fit ﬁgmsgau?flﬁwmi?@ﬁ % Rdviedorht a8 Mdraeptrifuged

and 3&subpentiyd twm kighe32The fifal g@ltletQ vefe/ ﬁt)?%eér{dy srtblréd at -80°C until

Consci ous Rats Met hods: Spr ague- Da
use.fCrl: CD(r) (SD) 1GS BR of 300-400g b. w. supplled by

o) oSk Bl A RS SE SRR SAE s sy

buffma( lﬁthﬁm‘tas}xmrﬂ phosphart 4200 @M pbtagiinh blorhrld! Hlards Flnal pellets
?{é‘ﬁf % C of t rrper ature, except 10 durl ng t

werey gme go d’@éﬁnf’ fRe awsavpuEe encbammmqssmcnbated in a final

volu%%r r?}ggo g@c%yloqt%&:\gnkﬁ]]é&g %@]E,&&Aiﬁ%f ;;espce or presence of

compe&i@l@hﬂﬁgs (Kakpeific Dindihg wakEeREMd 1rR$l§e p?ékencrgéf 1 mM I-
1991). Briefly, the rats were anaesthetised by

glutgnyts é\é{@gm Brfb it ahhPhamracal Exn. Shera29yf468, 2001; Mutel V et al.
J. Ne&%%%eﬁ;' §9§ 9'66'% @bn‘épqg§ ?IPC%EBI‘ tnalvas3 Qtoﬁpe/dk lgy ale addition of cold

| oral rate 1raced
Tris buffer pH 7. 4 and rapid filtration through 0.5% polyethyleneimine pretreated Filtermat

1204-401 (Wallac) filters. The filters were then washed with cold buffer and the
radioactivity retained on the filters was counted by liquid scintillation spectrometry.
¢) Data Analysis: the inhibition of specific binding of the radioligands by the tested

compounds was analyzed to estimate the inhibitory concentration 50% (ICs() value by

using the non-linear curve-fitting software Prism 4.0 (Graphpad, San Diego, CA). The
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15 a supine position. An approximtely | 0mm | ong

m dl i ne incision was made in the shaved and cl eaned
WRpuomissal wal | . The urinary bl adder was gent | RCT/ER2d8/006351

from adhering tissues, enptiZ¥ and then cannul ated

via an incision in the bl adder body, using a

pol yet hyl ene cannula (0.58mm i nternal dianeter,
ICH) yenemmes canrYieddp #ReafRily oanstant (i3 byeherameationypf Cheng & Prusoff

ut u th t hr ead he c riorised
(€ ‘-‘r‘i‘ﬁogg&gf) ﬁ‘b@ mgg‘ﬂgh%r?}’éw P%e?%#?l&%r i)gé%pul ar
RefliBa, where it was connected to a plastic adapter in
order to avoid the risk of renoval by the animal. For
Thel r:ougptblﬁﬁltsldfghe triRent atvsntmr &idutoit LafchﬁC[3HﬂlEY§i<aI}49ainﬁImg to Group II
Qgﬁg ég@lon On th? of the exggrlnent the rats
(m adPstabofromicrg %tamsmrpwwr%a@ 0 M,
restra|n|ng cages that were |arge enough to permt the
rats to adopt a normal crouched posture, but narrow

ExamplagB4t o prevent turning around. After a
e fre

tabi].i sat . ,
Detseﬁ lnSIOI%IPg ictignal ~ / {_at, mGiuy_ receptor, as ympyjation of Inositol

Pmﬁpshaped tube to a pressure t ransducer (Statham
P23XL) and to a peristaltic punp (G 1son Mnipuls 2)

To tqsterminsh then mads phrefiomkagonish rirgaNdss 7a) inyarse ragonist) of the test
ngégughél Fﬂﬁ? retcgﬁtol:l‘,rthg 951¥ce9'{r§’tfjo%eﬁqpe9&en@e GPRR s@l%ul:ilt{o% 8t inositol

m nut he 1ntral um nal-pressure si
phodplrdtegrodifction om odspemdei e thetagoibte (glbtaathtke ror qulsquahc acid) was

cof 1 LT RRERT MBS ot LWL, L2corded o0 o compound

therABaNdsf hﬁ&s&é@iﬁ‘c@ll@gﬂﬂb@ﬁlgl\ﬁ(}ﬁg%éep%r stored on PC by
dat a ach|S|t|on system ( Power Lab, Chart 4 software,

Theapelisn avere masineybated aviiht the elamaredeggding enryawdérU/ml glutamate

O TSR Ry T ALy 2 Bl g o o

relebdeddi@n the celis alie tstimubitids Bvatethen sondue et ihaL fe@im containing 10

mcturition BVC val ue was
mN{e@é‘huéPgdP gf ePhéOWFéaﬁat&nStqfe%%ﬂgeé'ét EuRmate] of quisealic acid) or
con‘g%ﬁﬁd% B bk A Br a it abiE, SHEET (RULE 26) WD
009/ 015897 PCT/ 2008/006 51 -131 recorded in an

Whem amtammfﬁe:cnwy ofas 30udial, msn aorepounds wené adqedi totcellrcuftoees 20 min
nd the te

. assay, ,t. usi on. mas ter .
priof 55 5% arlSn.0F e iaRPisl Scioter GhebRls iy M ke F o paonist
The Theabatib dde stoppédiaddifle R ToRY pchlané a@ib FWGLsan SBV&:C neutralized,
were evaluated fromthe mean values obtained in the

centgifuged ndy Bgraingmaisak piizedaler ithy) determpinationy of inesitpk phosphate (IP)
aCCLelfllh or ﬁs‘?ﬁé Hﬁnfrge Eib‘?rag Srg;BqH to] Yl £ rﬁgﬂbﬁgﬁ&% ?aq' éyntem from

contfo
Amcvrdwn \B@@Smmh@s s]afmycahmsuml 104 SufphobghacoflP9spante ngat@ed in the

rangf (£ €0 R G RE O A e 5 e o tonueptes with o

fixedR@fune BT HPfabelled &PV &I 4 IiiBtRChNRER &F GoHAd LURASH IP; binding
Statistical Analysis 10 ach experinental group was

proteipsrp bk Bowrd 1P 1sithgnisenarajed fpm hafige WRr by ecnbrifigatéan, aghich brings
the Ejﬁ@gg gr(?thglnt‘égtég le{t(g Loef tﬁ% §Jb§\: lr'll%%%eecﬁ’ann? he° supern%tant can then be

disc{rded flor eimplei deaahjatiof, H&M@u{gB‘VKE ébbuﬁdl nﬁac’tb@n Hdll{wl&?lgbﬁﬁahe tube.
ch rat/tinme.

val ue | so. eval uat for t he
Meay igieisor B raliaraniborie b Tablch fgEmogsaioimiapelled 15 in the

. sampl@$ctbe &'@él‘ﬁﬁned by interpolation from a standard curve.

ECs0/ICso were determined by nonlinear regression analysis using the software Prism 4.0

(Graphpad, San Diego, CA).

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

Statistical analysis on BVC values, as well as on A

val ues, was perforned by S. A S./STAT 15 software,
wWQG09083896. 12. The difference between vehi cl e BEEEP2008/006351

active treatnment effect was-1¥val uated on A val ues of

BVC, whereas the difference between the val ues at

different times versus the basal val ues was eval uat ed
Resulis oy | ginal BVC data. Results The tinme course of the

f. le 1
Th@ggrﬁﬁéu%dpf)f %%&éﬁ%&’mﬁ?ﬂ%&ﬁ £ ogggg g((:}t?\u IYIE;(? g? eg at

IS shown in
1 and 3 ng/ kg p.o. proved effective in increasing the

bl ad vol une capacity (Figure 1). The time course of
Eﬁ?%éggzéects of the orally adnministered doses of

Effbot 3R yatohikthySin UtMBiobdRatki gure 2. The admi nistration
of 0.3 ng/kg slTigthly increased the bl adder vol une

_&&é&mty (not statistical significant); the dose of 1

vl RN S GEH, K b ESSERL PR LA o optd b har

Rivaf [t&lia Qleimﬁ%ea NORY Snib BV drE %ﬁ%n\tﬂth E8 € 8&NRo ESH Eutlds water and
were obtained with Exanple 5 and 6. The tine course
mainfpenedfdneg foregd trbourelf adeuedmhmwnk& alt/I]ZEFZ4°6erItémperature except

1, d d / k s .shown in ure 3..
oo SRR r P Gt et B Sions s

cystohddgrapkiol stidieL dRRCHrformeld Qbﬁﬁ‘&ng he teopR cedurd pﬂgfl&%ly reported
i ndyced a sustained I ncrease of this 30 paraneter,

(Guprpst! ef gls, Hhaggacol Ress24:ddp) 19%)-gni fi cant from the
o o o A N rin o > s o

EquitteFisEPROGSIIO@e8Hbarbitalzs ﬁigﬂ(gamﬂlchldreyl lykirae np® uipdieg)aihd placed in

d VED
» e ABHERL B0 AS LSt Shes, BANGAN, Sxpressed B VR

and ®leahéd hbdomihyl whiginiThe G&Rhry 'Hlé?dd%f"%s %{L%@g@ rofP Li&l’ﬁp?mg tissues,
amtg IS glvenlnTabIeXIII Al

emPEﬁgr?ﬁFlé ert (canrlated vy, gn dneisioy in m@baaﬂgkkgoér,) USII@(anﬂnﬂﬁthylene

cnr? SR o B8N BB G STR Srmncnty
sutufedamith EillSﬁlre]ad The cannula was exteriorised through a subcutaneous tunnel in the

retroscapular area, where it was connected to a plastic adapter in order to avoid the risk of

removal by the animal. For drug testing, the rats were utilised one day after implantation.

On the day of the experiment, the rats were placed in modified Bollman cages, ie.,
restraining cages that were large enough to permit the rats to adopt a normal crouched
posture, but narrow enough to prevent turning around. After a stabilisation period of about
20 minutes, the free tip of the bladder cannula was connected through a T-shaped tube to a
pressure transducer (Statham P23XL) and to a peristaltic pump (Gilson Minipuls 2) for
continuous infusion of a warm (37°C) saline solution into the urinary bladder, at a constant
rate of 0.1 ml/minute. The intraluminal-pressure signal during infusion of saline into the
bladder (cystometrogram) was continuously recorded on a polygraph (Rectigraph-8K San-ei
with BM614/2 amplifier from Biomedica Mangoni) or stored on PC by data acquisition

system (PowerLab, Chart 4 software, AD Instruments). From the cystometrogram, bladder

" volume capacity (BVC) was evaluated. BVC (in ml) is defined as the volume of saline

infused into the bladder necessary to induce detrusor contraction followed by micturition.

Basal BVC value was evaluated as the mean of the values observed in the cystometrograms
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Exanple 67 1 Exanple 202 3 Exanple 208 0.3 MIEP 3

Exanpl e 326 10 Plasma Extravasation in the Dura Mater
W@R00RA1389T nduced by El ectrical_ Stinmulation of PEGEEP2008/006351

Trigeminal Gan lion Electrichll-stinulation of the

trigem nal ganglion induces inflammtion in the dura

reoGHRI P e A e GRS oBl PR gaRe gRer e pfusion was
intdFhupied RBEd tHe tdVRIcBmPbehdRr wEr%t %ﬁfﬁis@?&d" g)ra1§'gb}9aostgnﬁ(:ﬁ tube. The

anaest hetised with 50 ng/ kg 1.p. ent obar bi t al
bladdes infusinnaresiasied angl eh'cmm amijV(f?owenenq:\@btalt@h from cﬂlnmgman values

o8 B ML G BBRE uldh ), o BLESL T BT rment. T
corﬁp&nmemﬁrﬁlﬁls@réc}/ irf & odlubieed?emBRE GhaipslofebhtesiemiaAlS received
| owered 9.5 mm fromdura mater. The test conpound or

the sgpe ﬁwpuvémveh@les@r{fﬁpwlwe aghitian 9t 36 aepthocel in water.
Unaé?ttﬁévg‘?%u%y e 15, SL agfreﬁlgntz(gf ﬁl\/%qsré ale t5tommﬁasurement of

stinmulation o t trigem nal gang
lnt@vﬂtm,beﬁwemm&twlmlm ation and Evans bl ue (30 ng/ kg
St tlv ) ils. iven 5 min prior to electrical stimulation
4 of plasma protein extravasation. 15
Eachi ckpér@sierdhl L%b T? Reis @BehpBiedidrel- Bt hdTHhRL | QN JRG WS ei ssed as mean
ani mal s TUTE SHEET (RULE 26) WD 2009/ 0158
* saiyréRP008/IheqRtdknt ciBRe arf B YE nkisse dthenbdshl Glued ass‘aélil ae A value
ft cardiac ventricle to renpve intravascul ar

t |
(dlféyei‘}?g%w of Bhe @G ahimer " gninksrbgsell valyebtwae alfoyevaluated for
eacﬁth/tl‘ﬁ?é ah ek ﬁ%ﬁr@? URtaEare onh&@s %Schg.l)l(% & #pdi89he bibaPyatudl

f ortam de at for centrations are

Statistiaslianalysisi dnhBHC whes iﬂpé‘lbh@ﬁenes}’ahﬂis @2Opétormed by S.A.S./STAT
wavel ength, interpolated on a standar d curve and
softmm agrsian 84 2. 5They differenserbetweanorehicle apdractiye tiestment effect was

trayv on is ex ssed as the_ quotient
evalifiefl g E@UB%O@?% .‘*ﬁ'@fﬁaﬁﬁ‘ Bl oSt huc e Sriep R diffsgnt times
content of the
‘””ﬁﬁggaﬁﬁéggé gq&ﬁg¥dgx E¥EH§§9P§¥%G RD rmodel in dogs
Res#Beagl e dogs are eqU|pped with a chronic esophagostony

The o R B e o g e it s e e of RO hgs shown in

F 1gL[r@QOTFHé B&nﬁéuﬂd’@itﬂ@%@ére@ﬁﬁﬁﬁlﬂf © kg E% bryved effectlve in increasing
the @Fhageal Sphi ncter and the stonac conmpounds under
¢ &lg

apluge eapacipedfigire 1Y.or control are admi nistered by
0 : .
Theél%hé o er&&ﬂ?g)f(fg%?%ﬁéhe((ﬁrﬁl%ggrﬁ} 1s|re V‘%g? § rog f %na éO 1s shown in

Figure @uCH® administration of 0.3 mg/kg sllgthly increased the bladder volume capacity

(not statistical significant); the dose of 1 mg/kg proved effective in increasing bladder
volume capacity (effect statistically significant after 2 and 3 hours from treatment).

The same results were obtained with Example 5 and 6.

The time course of the effect of the reference compound MTEP, orally administered at 1
and 3 mg/kg, is shown in Figure 3. The dose of 1 mg/kg showed only a slight increase of
bladder volume capacity, whereas the dose of 3 mg/kg induced a sustained increase of this
parameter, that resulted statistically significant from the vehicle group after 3 hours from

treatment.
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by infusion of an acidified neal followed by stomach
di stension using a peristaltic punp infusing air at
wWaQoa0158h, in accordance to Stakeberg J. and REHEBI9AS/006351
A., (Neurogastroenterol. M132-(1999) 11: 125-132).
Active conpounds reduce dose 20 dependently the
frequency of TLESRs and TLESRs associated with acid
The etivity. of eenpoands of lhy in‘eenden endrirefeiners stasdand expressod apMED (e

Mlgg%%gg tg%{é%tﬁ%’t %‘ﬁhgﬂ Sgljgg]{ieég]gtgﬁtcrrease of bladder volume
capa&ity)EEgRE8 1D TR K111- 134 CLAI M5 1. A conpound having

the general formulal R Z mR3 Y/ N~~( Yn wherein

R represents a hydrogen atomor a hydroxy group or is

absent; Z represents a 9fR¥EE§$Hfhe formula R Ra X

R2 R2R2(|) (ii) or (i1 epresents an oxygen

atom or a net hyl ene group R1 represents a hydrogen

or hal ogen o——a—hy Xy Teyans; ,,P..b..ﬁ{e&

al kyl, Cl- %8RS car bonyl | ClIE€“§1ﬁ%%9
al koxycarbgonyl . C1-C6 al ka car hMﬁ}P@%g/kg@f) C6
al koxycar bomyemrle 1 C1- C6 al kyl t hi o, 3di - (C1- C§

al kyl) - am n@x%PQE}S- Cl4 cyclopl kyl gr@up, or an
optional l'y gbStit tted—CHCoheteroeyete—grotp

o6

cont ai ni ng rom nitrogen,
oxygen and| ExbmphlerS Ra represents a Hydrogen atomor a
Cl- C6 al ky Eg&gyglgr 'S absent; R2Z qepresents an

Optl onal | Yy Euuolhé t-ed—rone-+—or+—bi u_y‘l} 19

het er ocycl | E*YPBGpcontaining from? to 3 heferoatons
chosen fropErampleddn, oxygen and sul ghur, an
optional | y[ gURsElcls&t €d nono-|, bi - orgjricycii¢ C6-Cl4

S%Iup’group Example%%“ enay—substi t%tled C1-C64 al kyl
Example 67 1
Example 202 3
Example 208 03
MTEP 3

Example 326
Plasma Extravasation in the Dura Mater of Rats Induced by Electrical Stimulation of the

Trigeminal Ganglion

Electrical stimulation of the trigeminal ganglion induces inflammation in the dura mater
which causes plasma extravasation. This animal model is widely accepted for testing drugs
useful in migraine.

Male Wistar rats weighing 175-190 g are anaesthetised with 50 mg/kg i.p. of pentobarbital
and the jugular vein is cannulated for injection of drugs. The animals are placed in a
stereotaxic frame. Symmetrical boreholes are drilled 3.0 mm laterally and 3.2 mm
posteriorly from bregma and the electrodes are lowered 9.5 mm from dura mater. The test
compound or control-vehicle solution are administered intravenously 10 min prior to
electrical stimulation of the right trigeminal ganglion (5 min; 2.0 mA, 5 Hz, 5 ms duration
and Evans blue (30 mg/kg i.v.), is given 5 min prior to electrical stimulation as a marker of

plasma protein extravasation. 15 minutes after the end of the stimulation period the animals
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an optionally substituted C2-C6 al kenyl group, or an
optionally substituted C3-C6 cycl oal kyl group, or R2
WO 2988t s a group -C(O - RRA wherein R2A is deET/ER20$(806351
R2 above; SUBSTI TUTE SHEET-[{FRJLE 26) WO 2009/ 015897
PCT/ EP2008/ 006351 -135- R3 represents a hydrogen
atom an optionally substituted Cl-C6 al kyl group,
areenﬁrfsmd withl J0ymé saline| viy thedefiwandiac yintride te mmqsael intravascular Evans

Lo RS LR ST MR e s e

in &8 oyt foematdide at59® i C.uf@d24ano, Dy c@ﬁceﬁlh’éﬁ(\/rfs' he PRasatdd with a
aryl group, an optional]ly substituted C3-
Speegremlwgw?tﬁr Yreglipm &Pvelsmg%r}mewtﬁ@oe atsgapﬁ@ratceave@ﬂ@apressed as
ng EVEAS%&!‘@&X&’[ PP ’tls%erv@é?éﬁsent s a group of the
formula -C(O -NHC(O- , -N(Cl-C6
Ex’m\{@yﬂbn@é @){pre$sed a@tl@(@)onem calglaB{ddy dividihyg (be—KB&n s blue content of

theiflaled i py g BT Rhas Rreen i b RpBRASs: onet

doubl e bond; and represents the point of attachnent to
the illustrated nitrogen containing ring; the
X #tuents for each optionally substituted group

GER@rﬂgdelfi’nB%%gen atom or an oxo, nhitro, cyano,

I OXY, anoyl, Cl1-C6 al kyl sul phonyl, C1-C6

Be@ld(@(bgsrar«:) equifpedowih kychomidesophagosto@ily- totallow passage of a manometric
aIkyI ar bonyl - (C1- al ro or a group of the

cathiciran ?ﬁﬁg’kﬁ g\%‘?@%ﬁ) é%r,gﬂg Aj{f’ﬁ oashent | y

Fol[o@ﬁﬁ??f&ﬂir&ng diy@e ogen p@&s‘ﬁ?@ QF tRe @olve%s%ﬁa@eal @Eﬁm%r and the

car bonyl, phenyl benzyl group,
storgaqhy |con@ugés AndenAval u@o | K§tngle & @qnt@e aﬂek@dnwnxstered by

1ntr9&eg|893r§ ach of which may optionally bear from1 to 8
ependently sel ected oxo, halo, cyano, nitro, am no,

Trahgieht d)(yvem 'Esppleagyhl Sphisdtért Rielitations ¢TIISSKY) didneid &flux are induced

bi.cyc | kyl gr qup ptional |y bearing from1l to 3
by infiyg gﬁ‘eﬁfg@hﬁ?@l %agtf%‘éo‘@ o6 stomagh & Ifsasiomuging ageEsgltic pump
infulink’ Qir adf N9, rﬁygl'i@X)fnoﬁchp@iﬂw: ﬁ)ljb?aké%?%‘tc?_lz)an%r Léimann A.,

group of the formula -A -
(Neumgastpo,emerc(l;( QIR €19R9) - l]NR*iZS IQX)) Adctive - @Ro)undls reduce dose-

oo FRFIHY TBRRSABERHE o B s T

acti¢ifois @etetri e ak 6 BHEitiosHan F@aﬁhe&bﬂ Bdmpatacd v@fucle control.
whi ch groups A nmay optionally bear fron11 to
i ndependently sel ected hal o, hydroxy, cyano, nltro
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nd Cl1-C6 al kyl substituents, SUBSTI TUTE SHEET ( RULE

26) WO 2009/ 015897 PCT/ EP2008/ 006351 -136 each R**
WO peoEisdent |y represents a hydrogen atom or aP@VEE®08/006351

a
a

CLA
9

a
0]
C
I

a
t

a
a

| kyl group, and q is O ofl34n integer from1 to 6; or
n enantioner, diastereoner, N oxide or
harmaceutically acceptable salt thereof. 2. A

ound according to claim1l in which Z represents a
roup of the formula (i-a) R R2 (i-a) wherein RI,

aim1l. 3. A conpound

cc |df1%& Y%Sth?ggﬁeq%%“h :[ch R1 represents a hydrogen
r quorlne atomor a nmethyl or Bhenyl group. 4. A
onpound according to any pr di ﬁg claimin which in
s 1 nis 1 and the illus Nnitksogen contai ni ng
ing is fully saturated. 5] A C’B‘m)ound according to
ny preceding claimin V\,hl presents a group of
he formula -C(O) - -N(C1-6
| kyl )-C(O)- -OCP@)——Y NH- or -S2- or is
bsent. 6. A conpound accor di to any preceding claim

wHefeihi ch R2 represents an optionally substituted nono

o

r bicyclic C1-C9 heterocyclic group containing from

R' 1epresents adiydraggn gtaen ehaBxdroky gieup ot iseheent; oxygen and
Zr% eg&qg ‘ﬁfo%gogméf?m?ll y substi tuted phenyl group, an

¢ c1-c6 al kyl group, an

dhtl oRaI |y substitutedxC2-C6 al kenyl group, an

a
o

P
S

substitut ed -C6 cycl oal kyl group, or R2
a group -C((@-R2A wherein R2A is defined as
UTE SHEET (RULE 26) WO

PCT/ EP2R08/ 006 -137 7. c und
ccording to aime6 in whic represe an / Ry
ptionally substituted pyrrolidiRyl, thi%azolyl,

yridyl, quinolyl, quingxalinyl or ph yl group, the
ubs?gtuents for each @gtlonally sub@?ltuted gr Gup

or _brom ne atom or an 0xo,

, bei f hi
X Wl%lqugntgwggggrencﬁ%g’ﬁg%%y UWEPYH, nethyl, net hoxy,

R, Bdpheyx

s | sopropoxy, trifluoromethyl, trifluoromethoxy,

acet am no, 2, 2-di net hyl propanoyl am no, 3,3 -
o n@hh@mggl@rxltalogen-ml dinyl, 1-pyrrolidinyl nethyl, 1

H PY lB?&roxy, cyané{,I phenylr,mél-é\f6 al}iyl% é{-CG alkylcarbonyl, C,-Cg alkoxy, C;-

Cs alkoxycarbonyl, C;-Cs alkylcarbonyloxy, C;-Cs alkoxycarbonyloxy, C;-Cg
alkylthio, di-(C,-Cs alkyl)-amino or C3-Ci4 cycloalkyl group, or

e an optionally substituted C;-Cy heterocyclic group containing 1 to 3 heteroatoms

chosen from nitrogen, oxygen and sulphur;

R, represents a hydrogen atom or a C;-Cg alkyl group or is absent;

R, represents

an optionally substituted mono- or bicyclic C;-Cy heterocyclic group containing
from 1 to 3 heteroatoms chosen from nitrogen, oxygen and sulphur,

an optionally substituted mono-, bi- or tricyclic C¢-C)4 aryl group,

an optionally substituted C;-C¢ alkyl group,

an optionally substituted C,-Cg alkenyl group, or

an optionally substituted C3-Cg cycloalkyl grdup,

or R; represents a group —C(0)-R,a wherein Ry, is defined as R, above;
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oxadi azol -5-yl or norpholino group. 8 A conpound
according to claim7 in which R2 represents a pyri dyl
W@roopH&ER91 group substituted with a fluorine BEHEP2008/006351
and/ or a nethyl group, furtl3f substituents being
optional. 9. A conpound according to claim7 in which
R2 represents a 6-nethyl-2-pyridyl, 5-cyano-
Rpregieseds/| , 3-f 1 uor ophenyl, 2, 5-difl uor ophenyl group or
3.5- g% déﬁ?h hgnyl group. 10. A conpound according to
any preec ng claimin which R3 represents a Cl-C6
ak kydn aptionfllyssudbstitutedt @ACyAIkHI @Bugmpt i onal |y substitut ed
group A, _ an optionally substituted nono- or bicyclic
Cl- @ ﬁé’t‘@?a(l)l&'yélllbsémg?(bupowntb&l oF nigicyclic ¢13Ci4 heterocycllc group

het d
o SEARLASE | SOFRER AR Bl LRGR OSNACD AR oBit iRl
sebshioptibedl yGhbEauedahas, bidr tgr:ymli@ COC,4 ard %r&ﬁi' onal l'y

substituted C3-C6 cycl oal kenyl group. 11. conpound
at can@PHenally sibafitiied s G WIO@HW rouppelesent s a nmono-

Qup containing 1 to
3 hteakl %}é lltlaqwgubf%%lsngﬁq%r oérﬁ Foal gaglrg %&ygen and
Y spreabunts agashpadf the &ginuba aquu: e@(sy: arrbﬂrc@)o WS\J(CQIE% #Myl)-C(O)-,

b to_the nitrogen atom of
V“Z:} @E@) ar @@“ﬂf& oy 1okl }TE@) F PGB We'lleg, abis ahsent.
m &g 1tgpe; ot her of which bears a cyano or nitro
substituent, further substituents being optional. 12,
n in0cbapdund accordlng to claim10 in which R3

..represents a substituted pyrrolidinyl,
pre rese Tm op rﬁn&gg%lﬁg? Lm{d

azol -triazolyl, isoxazolyl,
furyl, thlenyl pyridyl, plperidyl, pyrazinyl,
g pyrinidinyl, nDrphoIinyI, i m dazo[ 2, 1- b] t hi azol yI ,
reprgsingd the pogwiofiditdohinent twi thadbisttated ajtpyen dyntaining ring;
1, 2, 3-benzotriazolyl, quinolyl, isoquinolyl,
SUBSTI TUTE SHEET (RULE 26) WD 2009/ 015897

the BGHSHIRRAROR B&G3SptionallB SidtHuRPRb b Wding
pyrido[ 2, 3-b] pyrazinyl, 1, 4- benzoxa2|nyl or phenyl

* grllggent diemserban pxaetitrs, cyfaoo, laleoxy waibamalyl,yCi-Cs alkylsulphonyl

Rl LAE, 8 PRI S IS, P o o

gtdsupxqf thp faPOXy -NRYRMOyhendih fefich R¥ llﬁddp@ﬁdHﬁE?rr}}i}Bresents a hydrogen
trlfluoronEtﬁg acetyl, acetan1no pheny
B 0T & Coo Yr‘?lcéla?bﬁkﬁwf bomyl, phegyk Qrdweﬁx/hgroup, or

° %: gkl-r'@% C@TYL} @t-@él nggﬁﬂy'cﬁ @ Jlﬂ%&ﬁl or € )Hd% aqlgélxy’ group, each of which

peri
magyxpitinhail}d;daoﬁy)m ]].ltc884 idﬂﬂlepfmzdlentlly sdlected OXIO' 3@10, clyanlo, nitro, amino,
thiazo - 0XO0- rroli1din-1- ,
e T TR ’
o .50 RhBYbr b ygbéﬁfkgl L%lh ilrsl)H&Rl% bélzﬁmgAf x@np?éj@qndependently

according to claiml repr
seleasech (i -(3-abkytly ox®-hala, |0dyrllq, nitro, amino, hydroxy or phenyl substituents,
rmethyl 3-cyano- 2- pyri dyl,

- met hoxy- 3- cyano- 2- pyridyl 3-cyano-2-thienyl, or 3-

. sgm@fmwfaﬁhml AJLOUR; -cJ(é) Aycang-£f N Aol 'dzwmﬁ** A, -
ompounds according to cl l'aim 1, or an ‘enanti oher
NR C(O)-A or —OC(0)-
wherein A represents a phenyl group or a C,-Cg heterocyclic group containing from 1
to 3 heteroatoms chosen from nitrogen, oxygen and sulphur, each of which groups A
may optionally bear from 1 to 3 independently selected halo, hydroxy, cyano, nitro

and C;-C¢ alkyl substituents,
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di astereonmer, N oxide or pharmaceutically acceptable
salt thereof, nanely:

WQ2Q030Hi89T 0- 2- pyri dyl ) - 4-[ 3- (6- met hyl - 2- pyr i dyPQTE/EP29P8/R6351
-ynyl i dene] - pi peri di ne,  -136-
1- (t-butoxycarbonyl)-4-[3-(6-nethyl-2-pyridyl)-prop-2-
ynyl i dene] - pi peri di ne,

4¢dch R3-ipgenepflemlygopicspts a hydspeen ajomior de@efs pikybgroupmad

-@4-[3
?égoséﬁﬁmh&%ggﬂgﬁyy ) pEop 2- ynylldene] pi peri di ne,
1-(6- nethyl 3-nitro-2-pyridyl)-4-[3-(6-nethyl-2-pyridy

| )-prop | i dene er
or gh e BB ie sk, NS Pt aceptically aseenighle salperegf

yl')-prop-2-ynylidene] - piperidine,

42 -nNi 4 t

2. A %%@@%E?&rgéég? %:Lalﬁ)rggrqlﬂﬁ\lrl')ﬁ%h 7 kebré LBty oF MY T thhid (i)
1- (5- met hoxy- 2- ni t ropherf#l ) - 4- [ 3- (6- et hyl - 2- pyri dyl ) -
prop-2-ynyl i dene] - pi perildi ne,
1-(3-nitro-2-pyridy}) 3-(2-pyridyl)-prop-2-ynyliden
e] - pi peri di ne,
1-(3-nitro-2-pyridyl)
peri di ne,
1-(3-nitro- 2- pyrldyl) 4 [3 (3- pyrlﬁyl)-prop-z-ynyliden
e] - pi peri di ne,

-4-(3-p | - prop-2-ynyl i dene) - pi

1- phenyl car kanoyl - 4- [3 (6 met hyl - 2- pyri dyl ) - prop- 2-yny
| i dene] - pi pé&ri di ne, _
wh%rcﬁ@RP'R}'ahH ﬁ’éQQHé‘ﬂiné& ih3tai@-1met hyl - 2- pyri dyl) - pr op- 2-

ynyl i dene] - pi peri di ne,
1- benzoyl - 4-[ 3- (6- net hyl - 2- pyri dyl ) - prop- 2-ynyl i dene] -

eridine, .. . . : .
- A Bl ardipg o claim 3y PiEh Ry eBeEy A PP enir Bpopge om or
a gyl o2 pietiyl giup- pr op- 2- ynyl i dene] - pi peri di ne,
SUBSTI TUTE SHEET (RULE 26) WD 2009/ 015897
PCT/ EP2008/ 006351 -139 1 -ethyl am not hi ocarbonyl -3
. A a&hf&%d?ac 4y !a.b' ﬁfec[a&ing it W¥lchan YT, nd¥ 1 )anB 1185 rated
yny enef plgerl { e,
nitrbgén edudipingamgambylly) sathrftdd.( 6- net hyl - 2- pyri dyl ) - pr op- 2-
ynyl i dene] - pi peri di ne,
1-(3- nltrophenylcarbannyl) 4-13-(6-nmethyl -2-pyridyl)-p
. A doffpodnd Bdtot i & arf?yl Qtfdd F‘tﬂalm in whlch Y represents a group of the
ﬁ?@ ni trobenzo 3 6- QY I dyl ) - prop- 2- g
forhlarha) P GlheN(Cr-Cs aliyh 0. 20 ¢0) " Nit B oz 40 or
lsai)g:%tthoxycarbonyl 4-[ 3- (6-net hyl - 2- pyri dyl ) - prop- 2-ynyl
ene] - pi peri di ne,
1- cyclohexylan1nothiocarbony| 3-nitro-2-pyridyl)-4-[3-

glpgsxt) ccorduﬁ)g o dg} ;?red% n%_c aim my Whlcl(’:lji lprese:ingeri dine,

-Ph t r
t ﬁyiﬁp éf)tgcilﬂralfw sﬁ%)g%g?ﬂgg th%(ﬂoy ﬁry Picggﬁn’ce é_ Jgﬁlé pﬂé:?t%f@lyﬁfeﬁc [g36:¢P cBRaining

1- (frepHemj letdrgatoma chaseo from mtr[oger( @xyetohanld-sipbyr,i dyl ) -
- 2-) id - pj di
prgﬁ’[‘gﬂliéngﬁ& f“ibne t%{}?l glzg'&zrl dyl ) - prop- 2-ynyl i dene] -

i P&f dflioRily substituted C;-C alkyl roup

1- butyl car banoyl - 4-[ 3-( t hyl - 2 pyri dyl)-prop-2-ynyl
i*d eamedptiohlér $Ldbl$tnteted Cz C6 alkenyl group,

éeer?té‘]y"lpghgfggfy ﬂ%:ﬁ@tuge Cs- 6 cyclge}lll(yl arbip, i dyl)-prop-2-ynyl i

or R; represents a group —C(0)-R,4 wherein Ry, is defined as R; in this claim.
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10.

11.

12.

1- benzyl - 4-[ 3- (6- et hyl - 2- pyri dyl ) - prop-2-ynyl i dene] - p
i peridine, 1
WO pwpP15847 [ 3- ( 6- net hyl - 2- pyri dyl ) - pr op- 2- ynyl | BEHEP20p$/§06351
eri di ne, -137-
1 (t- butoxycarbonyl) 4-[3-(6-net hyl -2-pyridyl)-1-pheny
prop-2-ynylid |per|d|ne
A EOTPOW%XV@H}%S rﬁ?ﬂ“)“ ynpvhiels Regsprssents ap pptienally spbyjuted
Mhﬂnplﬂﬂsidl | Bérid I linyl or phenyl the substituent
POy BUREELP, DRI quinol,apigoralingl o7 phenyl raupyhe subsients
for gagh bptlmqfhbrrﬂumtrteted group being a fluorine, chlorine or bromme atom or an

OX8]I$1 Pn é/traglé?, 02 @gmetgyl )clceé%yl[ e£h QXetLO)yyl, z:th%;(}g,esozprgpg]c};(l I den

mﬁudramethtyl Qgﬂu@%fﬂedﬂx}z deelagnin s -2 dind thy Ibrapafdldnindy s sde
peridin

dlrme Lsf -2roKp - azﬁb@mmmyrwhpmytmethﬁlr pHaraRel-3 -y 3 gl =144~
I

Ox%ﬂ%%ix lch%%ﬂﬁﬂdﬂ%ﬁﬁ?ﬁ IFg-(G-fIuoro-3-pyridy|)-prop-2

-ynyl i dene] - plperldlne

Wl{llllatéi%o r?lﬁ]fg’é(ré Icfj%rp r?em vgh?ch( Igz fae%?ésgnts a pgyldyldg; p]ielg)yl g?oup

suHsUﬁﬁecﬂMth% fRroPYiE iafhh ndfol a'ﬂméﬁlyl gl%lﬁb ORERYr sIbRTERY blind!
op- 2-ynyl i dene] - pi peri di ne,

optiefial.r 0- 2- pyridyl )-4- [3 -(3
- met hoxy- 2- pyri dyl ) -prop-2-ynylidene] -piperi dine, 1
-(t-butoxycarbonyl)-4-[1
A edmyshuad vieording n@ thith 73n Ialmidh:lyi[ PepfEseis 2 6yhsthy-Dppedyld$-Byano-
oxycarhonyl)-4-[1 )
-py&#ﬁ’eirﬁﬂcaﬂﬁaﬁaﬁ)ﬁ( edlﬁ@my?*@rgl BYRUPAY 13y - iflypropheay igroup.
pi peri di ne, .
1-(t-butoxycarbonyl)-4-[3-(6-nethyl-2-pyridyl)-1-piper
A Gogipoong nogerding ity hijy ]pnepmﬁmgjq:laim in which Rj represents
1- ph th ridyl rop- 2- |'idene]-p
S oh oGl gton e s rantienaly Sheodgerots oy
RCT&EB’E@&% Qﬁg‘s@ﬁuted %o- or bicyclic C;-Cy heteroc clic grou contammg 1
1- (2- cyanophenyl) - %y -2-pyrid Y prop
i dmﬁa]letpnop@xm&:hhoeqn q_m(mltrmnhmenzamd strlplphe nyl ) - 4- [ 3
- (6-nmet h r.id - pr 2-ynyl i dene] - pi peri di ne,
£ (P2 ek Xé@%@ﬂ?&%%ngggPﬁptyano 3-pyridyl)-prop-2-y
Qy| hﬂjgﬂﬁ}naﬁy @@55&1@1‘[&?& c cy&lbalhﬂt@ﬁgg%&bony! )-4- [3
6- cyano- 3" -pyridyl)-prop ene] - piperidine,
1- (& upttmxallﬁsmstlttdgd Qs E:ﬁsl()zﬂkﬂwégmt@f pyridyl) - prop- 2-
ynyl i dene] - pi peri di ne,
1-(3-nitro-2-pyridyl)-4-[3-(6-cyano-3-pyridyl)-prop-2-

A Wduﬂ@%&orﬂir@%' élhine 10 in which Rj represents a mono- or blcychc C1-Co
- but oxycar bonyl ) - 3-(2-nmethyl -1, 3-thiazol - l) -

hetgngleg STRVP | BHEIDg| lpg.‘r dheieroatoms chosen from mtrogen oxygen and
sulptir &at féﬁgtrﬁyzld‘ deefit éaplso%zeﬁl)mé (Mll )of RHRE %b\éﬂgécf tg%ﬂg lntlrt))bpn atom
Cia

of the (lestratted Ouﬁ?egeyl rcodtaininglrin@ (Y Deingtabydnt)landt thbiotheo bf #hich)bears a

I ne
cyand E’ﬂglg)?a%ggtgu dﬁ‘%ﬁgfo{’)‘gﬁﬁé?ﬂ}? being pptiqngl-net hyl - 2- pyri dy
|')-prop-2-ynylidene]- piperidine,
1- (5-cyano- 2- nmet hoxyphenyl ) -4-[3
A .cg@.pm%yq:cogdlpg rtp djdim pY dm-vehighh i réprigegnts pi @@tlpml}yesubstltuted
pyrlgol'hgl%yr,_ g?% §IC yl%?azé e\ﬁl lf%}? Prga:zrgxlh) ﬁgxizol)(l fury ht¥neny1 plyyrldyl
piperidyl, pyrazinyl, pyrimidinyl, morpholinyl, imidazo[2,1-b]thiazolyl, indolyl,

isoindolyl,  imidazo[1,2-a]pyridyl,  1,2,3-benzotriazolyl,  quinolyl,  isoquinolyl,
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1-(4-fluoro-2-nitrophenyl)-4-[3-(6-nethyl-2-pyridyl)-p

rop-2-ynyl i dene] - pi peri di ne,
\Vq2wmmt$aho-2-nitrophenyl)-4-%3-(6-nethy|-2-pyP¢H@P¥w$WM&ﬂ

op- 2-ynyl i dene] - pi peri di ne;138-

1-[2-(2,5-di nethyl -1 Hpyrrol - yI) 5-pyrimdinyl]-4-[3

- (6-pethyl -2-pyri dyl rop-2- yn i dene] I peridine,
q%éqxgree‘x}r ﬁzsr%ﬁq[%yblp%&)zwgh (124 h@tﬂ%ygﬂwlwml@wl? grgmpthg sybstituents
fo¥ édcﬂ%ﬁbnﬂly%%ktﬁh{éﬁ (grourgebehxiﬁ guorme ah]]osln%rbéomﬂue or 1?dlae atom or

yrid
a nrg]sthp p@srqutppyd;, methoxy ethoxy, propoxy, cyano, nitro, trifluoromethyl,

trlgluér% r)l(gj 2 6 %%I dyI %tgmn{ pqlegelt hyblenzylg)¥ | dgllle)ny carbam%yl 4-
ﬂubrc(p‘heﬂyidr&ﬂﬁﬂﬂhﬂa@lﬁheﬁmpppbw) 24thiedyl, 6 4Rk1AYl, - Pigd¥llino, 2-

i dene] - peri di ne,

|
PY&lm(“émt/f i f %F@%%‘l)ﬂ%% lpwhlwll =y, [ 3-raethylet Bythiazolgdyl, d 2-0xo-
YRR O, Bk B BBty e Pyl by hgromn

yl ) -prop-2-ynylidene]- piperidine,
1-(5-trifluarone 4-[ 3- (6- net hyl rid
13. A ép%ylgpa%or Hw tloocg%ta ?0 B%/ Wé}c%(#mrépr[esersts a6- meﬁ’lyl 3- m ro-2-pyridyl,
6- rﬂxt;[g?ll %)égﬂig) ?—g’%gﬂ;l?)’éf ﬁgﬁok??(@aﬂ@@}y}jnd%l PYLdyAN - IR 2 or 3-
Cyapo( 4-PWGEIBX @@ﬂbonyl) 4-[1-fl uoro-3-phenyl - prop-2-ynyl i
dene] - pi peri di ne, -(3-nitro-2-pyridyl)-4-[
1-f|uoro-3-pheny|-prop-2-yny|idene]-piperidine,
14. AngUBsT | ofUllie  Sblidwing Rbbirp@ifi)ds VEIc3RH 0dS8R7m 1, or an enantiomer,

PCT/ EP2Q08/ 00635 -141
dlaite{eg%q}(ﬁ W%Wlly ageeptable salt thereof, namely:

‘?‘2 mg@gzncgy@ﬁga IENL AR, gyrfog,)/)'.ﬁr%s Dyl REL i e,

o -If @-umyyarbanpym[dxsgmqmmm Byidy)- ?x@?@}nﬁidéﬁé]‘-ﬁb&‘fdme
1- benzylox car bon 3-(6-nethy pyridyl)-prop-2-y
. ﬁ‘yn N?e‘ﬁ% y ?.-@)é{p;iﬂ%—,pg)p- -ynyhdene]-plperldme

. ¢22nd{r ?’%519844-?-@ I%FRIS E)gc? 2 yﬁlghllene -plperldm{e

. -(6&nethy1ennitrmxﬁyﬁxy19ar:[qu&héthﬂr:E Byhi8yptdpLd vy Ryl
) - prop 2-ynylidene] - piperid
Pigesid BVrldonxycarbonyI) 4- [3 (6 met hyl - 2-pyridyl)-pro

1g! N&. 6. -ynyli
+ TGN AR R RSB ey per amelifel-
pgynddmj) prop 2-ynyl i dene] - plperldlne 1- [2 (1
H-|ndo£ et hoxycar bonyl ) - 4-[ 3- (6- et hyl - 2- pyri dyl )
. 1;(? ot Yly%wtﬁf)@éﬁé}]l 4 f3-ermediie-pyridylppropL- melfdbudrmperidme
[ ] I -2 - f
nfu%r 2 Bpfgﬁtnﬁhfﬁ)zﬁs?E? ‘fg Ing gfg}lig-%yrlciy?) }gropr? ynyhdene]'qglperldme,
o 1 (3-n1tro 2-pyridyl)-4-[3-(2-pyridyl)-prop-2-ynylidene]-piperidine,
* 1-(3-nitro-2-pyridyl)-4-(3-phenyl-prop-2-ynylidene)-piperidine,
¢ 1-(3-nitro-2-pyridyl)-4-[3-(3-pyridyl)-prop-2-ynylidene]-piperidine,
* l-phenylcarbamoyl-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
* l-morpholinocarbonyl-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
* 1-benzoyl-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
. 1-butylaminothiocarbony1-3-nitro-2-pyridyl)—4-[3-(6-methyl-2-pyridyl)-prop-2—

ynylidene]-piperidine,
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1-(2,3,4-trifluorophenoxycarbonyl)-4-[3-(6-nethyl -2-py
ridyl)-prop-2-ynylidene]- piperidine,
wa2qoeptIsdhexyl oxycar bonyl ) - 4- [ 3- ( 6- et hyl - 2- pyPCHEPA00§5906351
op- 2-ynyl i dene] - pi peri di ne;139- 1
(cyclobutylnethoxycarbonyl)-4-[3-(6-nethy|-2-pyridy|)
rop-2-ynyl i dene]j - peri di ne,

. 1 (eglmmﬂmoqaybqndw@xty@afmodyﬂ) Y- [4-(p3nétBy K2 phisidy 2-ppop-2-

d d di
y‘l(%‘d@{’wegﬁo%%dg%%gxsgg]r boﬁlyio)erh I[ge(es met hyl - 2- pyri dyl)

. D-l’(QBut?}cm&ihiogr9%[3—(@@@1"}/!@1;’%3@1) F:[))rop -2- ynyhdene]( glperldl
$4 6- di met hyl - pyrimd | oxycar hyf
byrtrquﬁqylwbgnwl)#d9+(6m%h3é}2 pmcb'é}pmdﬂamyhdene]-plperldme,

. 5 @\Ln%tbﬁéfwgﬂ’ Eﬁ?ﬁ e—fneﬁ-ﬁ}? %&%}#H é)rL yny ene)f plperlﬁ}/r ' dy

. 1} éﬁioklyéﬂllrlﬁid'yYMC[@f(bﬂff&M&l)Z f’yr[légylf BroPel Py idéndysib&¥dine, Pr 0
p-2-ynylidene] - piperid

e [ waplmwam;mtbmcbdmoylr’:) nzn:o[ Zipmdyneﬂﬂgq(é -aqblyyli By yridyd)-prop-2-

hi d di 1
@lﬁ&ﬁ;ﬂl%ﬁf—%ﬂeﬁ: Itofz):ohleﬂsl car banoyl ) - 4-[ 3- (6- et hyl -
R ph@ﬁy'la)rmﬂbfhﬂ)caxboﬁ?blkJnﬁﬁﬂ@-!ggﬂt}ﬁ% &?ge%et%JBﬁgg51 }:—Prﬂ)z

SHEET (RULE 26) WO 2009/01 P20087 00
qynylidene]-piperidine,

. l(-{\f-%ﬁ?e%l%/elt ))I\IL gxuba}qoyﬂ%) Wa{eﬂxgl E-pyﬂgﬁ'}'%trg}}’ &_y%S/PXernie?%l})eridine,
. I[Bht)sfﬁlrljr?% S 3= (8-t th umggbédyl%hﬁy;%y |1:]d§n£}3plbéqdm& hyl - 2- pyr

. g«l M{@ﬂbﬂmml ét[ﬁ;(%@nﬂ@drﬁawr)dyh} -1ir8p-2avnybidend]-ppanidinedy | )

* RPN TSR i) Sensem 2risylifensl pipsriinges ny

o | T i e
R e L O SO

. dylpl)tylpéih%(énﬁiwlﬁd;emgiyl) -poperinglidene]-piperidine,

. 3} é] uf? éﬁrg }ggg r[% (% énet}[l}??l 2( gyr{? hlypheny? p;olpcy | nyhéene]

]mr(eadmetrophenyl sul phonyl) - 4-[3-(6-nethyl -2-pyridyl)-p
2-ynyl i dene] g peri di ne,
d (gﬁlém(b’@ﬁﬁb%ﬂh%[ f6-petiyd-2rpstridy])-RopZryingiiHdipgidipe, 2- yny

° (? %é 2(8?%18 - piffgq gty sidyRPron-2 kARG fony | ) -

. 4 (B?mlg@-?;@ltrilﬂl‘ygnﬁ 33&{ bgﬁrfc{yd)' prop-2-ynylidene]-piperidine,

. ?r(gﬁumﬁ%awhaa Gulphahyer 28y idsnabpingtidepyr i dyl )

. I-QSPnp tro-2- dyB-eé{JS-(6-morpholmo-3-pyr1dyl)-pr0p-2-ynyhdene]-plperldme,

* 1-(3-nitro-2-pyridyl)-4-[3-(6-fluoro-3-pyridyl)-prop-2-ynylidene]-piperidine,

* 1-(3-nitro-2-pyridyl)-4-[3-(6-acetyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

* 1-(3-nitro-2-pyridyl)-4-[3-(6-isopropoxy-3-pyridyl)-prop-2-ynylidene]-piperidine,

¢ 1-(3-nitro-2-pyridyl)-4-[3-(3-methoxy-2-pyridyl)-prop-2-ynylidene]-piperidine,

* I-(t-butoxycarbonyl)-4-[1-hydroxy-3-(6-methyl-2-pyridyl)-prop-2-ynyl]-piperidine,

e I-(t-butoxycarbonyl)-4-[1-dimethylamino-3 -(6-methyl-2-pyridyl)-prop-2-ynyl]-
piperidine,

e 1-(t-butoxycarbonyl)-4-[3 -(6-methy1-72-pyridyl)-1 -piperidino-prop-2-ynyl]-piperidine,

* l-phenyl-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
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pi peri di ne,
1- (4-brono- 2, 5-di fl uor ophenyl sul phonyl ) -4-[ 3- (6- net hyl

WO 200991388y ) - pr op- 2- ynyl i dene] - pi peri di ne, 1PCT/EP2008/006351

- benzyl sul phonyl - 4-[ 3- (6- ng#Ryl - 2- pyri dyl ) - pr op- 2- ynyl
I dene] - pi peri di ne,

1- et hyl sul phonyl - 4-[ 3-(6-net hyl - 2- pyri dyl ) - prop- 2- ynyl
i é{éﬁ-@ya@p@gnylwr{é;(6-methyl-2-pyridyl)-prop—2-ynylidene]-piperidine,

S RN SR b1 b M B,
11{(Bbibtb kP20 DYA- s POUMAL - pridy By $8p Te i ide e Pipdrilithe, -
rop- 2-ynyl i denej - pi peri di ne,

p
11éybmtgm?qut)kﬁf[k(ﬁ-meﬁ-pwiQﬂ)-mrﬁpﬂexwldeﬁl fpyperidyie), -
S0 , - ridine, : L

e AT o BrBROr S by Aomsligencheinsgiting.

. N \ I_ . 1 - H 16, . i . g0
(S B LR BB o
] (ﬂz—lbmowlar@nppﬁ-@yqlzmrthgp; ,2l-t%aiaid)li[-égghquep-Bi}mgtiddiem-epiperidine,

- (4-1sopr enyl s 0 -4- o

-‘t'&-'ﬁ%ﬂ?@?y?’gﬂﬁ&’?Zﬁg'ﬁ)ifbg?%%y%ﬂepﬂéﬁ%ﬂ“—dnﬁﬁaperi di ne,
1t (4 1 lusdl Bl ki35 16r e | 5 2- ' ) -0
s yruangmen O o 2 o
26§4-WWAnRe) S0 EROheRAJMEB2BARABPEBHEridylLAfbp-2-ynylidene]-
%ﬁé5= hl or o- 2- met hoxy- 4- net hyl phenyl sul phonyl )-4-[3-(6
- ?ﬁﬁ?gz-pyridyl)-prop-z- ynyl idene] -piperidine,

TR B ek £
@yparedine, - pr op- 2- ynyl i dene] - pi peri di ne,

- 137 (4- net hox noxy) - [ sul ph [1-4-]3-(6-neth
ﬁ_—% og€1cygxy¥g-zl? gopé%wﬁf—g@%-éf—pﬁ?yg%@;rhi&l)[-prog-%—ynyhd%ne]-
Yigetidkednophenyl sul phonyl) - 4- 3- (6- met hyl - 2-pyridyl)-p
rop-2-ynyli dene] - pi peri di ne,
1-@aflugroZonitrophenylep i (6 ethybBemyidyl) 4r¢ 182 (/o Hdereypifridine,

TP ORI A ————
S AR 10 i L AN
ypylidengl pipdsiinepr op- 2- ynyl i dene] - pi peri di ne,

i e b Bl P B afngcne,
}f(g%ﬁfilygﬂ. _-%&r.%%@-b%Yiapgw&;ﬁglyapr?&%lej-p11>e£i§rn(=,,6- net hy
1-(6-cyano-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
1-(4-hydroxymethyl-2-nitrophenyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,
1-(3-trifluoromethyl-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,
1-(6-trifluoromethyl-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,
1-(5-trifluoromethyl-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

1-(3 —cyano-2-pyridy1)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,‘
1-(t-butoxycarbonyl)-4-[1-fluoro-3-phenyl-prop-2-ynylidene]-piperidine, |
1-(3-nitro-2-pyridyl)-4-[1-fluoro-3-phenyl-prop-2-ynylidene]-piperidine,
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ynyl i dene] - pi peridi ne,
1-(2-nitrobenzoyl)-4-[3-(6-nethyl-2-pyridyl)-prop-2-yn
W@ RGodensd7 pi peri di ne, PCT/EP2008/006351
1- (2- pyr azi nyl car bonyl ) - 4-{131{ 6- net hyl - 2- pyri dyl ) - prop
2 ynylldene] pi peri di ne,
1- (3- bronobenzoyl ) -4-[ 3- (6- net hyl ridyl)-prop-2-yn
y|1r(aen@powe§@p«iy@nr enyl)- 41{% 46~ph>§n912— martsé{@bpmwyyr)ylmrpcﬂ
%g)ggggy -pyridyl)-prop-2-ynylidene] - pi peridi ne,
5 tri met hoxybenzoyl ) - 4-[ 3- (6- met hyl - 2- pyri dyl ) -

. pﬂQQ-@aﬂd&Yﬁdx@eﬁBﬂ)n)ﬂ) @QBJ(QJnEthyl 2- ?yrldyl) prop -2- nylldene] per1d1ne
&g nltrobenZOé [3-(6- netwé § prop
* yllibgardoxysahony 415%(6 nrpﬂ(ss -2-phist i/)rprgpﬁrxrrydjlderreﬂme)ndmf:

ol ?’-(2-%09"&2-*‘&(&0-phé’r}é&'ygéﬂxlnﬂ-ﬁ’-‘f3-%6%&’ e]g]yerldyBI 1?1‘ e yny?ldene]-
b@ﬁm&neyl 4-[3-(6-nethyl -2-pyridyl)-prop-2-ynylidene]

di
o 1 V(B thipmdrétbensisarbonyD) 4- [Bs6ersethisk BrpyeidyIbprapd b hylistens)-2

nej - pi peri di ne,
%?%%%ﬂ% trifluorobutyryl)-4-[3-(6-nethyl-2-pyridyl)-p

or D-[Q?. -Pysidylbk ghaftenyDi4E3- (@m@ﬂ}lyl 2- pyrldyl) -prop-2- ynyhdene% p1per1d1ne
QS (2-pyrimdi nyl oxy) - benzo % % 6- net hyl pyr

. % ) n&tl@ﬂ 42p1yﬁ§,¢1pﬂlgmgiarb%wpé}—¥?d Gimethyl-2-pyridyl)-prop-2- ynyhdene]-

1?§§h§ gno- 3-pyridyl acetyl)-4-[3-(6-net hyl -2-pyridyl) -
ynyl i dene] - pi peri di ne,
. 1}{5( i vl Bly D set iy parb oyl ) - 3 [B%ﬂﬁtﬁwl} ﬁyrﬂwl) ﬁ'bbb)2 -piiidene]-
I{Jﬁldene] pi peri di ne, an1no - 0XO0-

Ré Por ophenyl ) - pentanoyl] -4-

* LERTR ot PR Gye %ﬂ%b&% EBl-BEL 5 HESD-prop-
PZ:%ﬁmﬁe]spi@a&ﬁﬁa, - 144

* r]oEgs%Q aﬁﬁ!’r!?@ %]%%5?0% é%‘@ (g -ne h6yl r:Eelg}’rglydlyl)?pr(r))}%/ r2I }gn%/lh)dene]
Isibedidify, or o- 4, 5- dlnethoxybenzoyl) 4-[ 3-(6- et hyl - 2- pyr

i dyl) - prop- 2- ynylldene] pi peri di ne,
. ].l-(czlehwhehdﬂwcarmyyll)-dyﬁe(énheihyll—?-p&ltﬂﬁ)’d) -ptoprbiyhylidede ppipeddine,

° 11 %%EWEFWJ}P&BX’(YM 081519 épﬂ%gﬁ%%?t'hgf?Tygdﬂ)ffqpa%dpylyeyre]:a
H%%R&ﬂe4-[3 (6-nmet hyl -2- pyridyl)-prop-2-ynylidene]

pi peri di ne,
o 11-—(53b1bmﬁ2}phe<ﬂbdama:adtoylb'I))AAE3E($-t@6thyb24pyhdﬂ)-pyop -2hyhyl geme]-
nyl i dene] - pi peri di ne, 1-[3 -(5-nethyl -
f“f“%l% adi azol - 3-yl ) -benzoyl ] -4-[ 3- (6-net hyl - 2- pyri dy

o D) GPSHRACpropikyt &S 143%&&1&@- idyl 2-ynylid
1- pwﬁal )lzymrd‘gagdget y&%]) g? )Fl ik y)prgg )yrbyr1 Sne y

peridinge] - pi peri di ne, 1- (5 fluoro 1
acet. i dyl ro
. ny@?bgglﬁg’ﬁ]ﬂ Fgayrlg}}glaﬂﬁ)éyiaéb I)UEH] Yé tl‘P}X 2-p 1d)yl)pprof:J 2-
3n§mkﬁajp¢en&ngethoxy 4- pyridyl car bonyl)-4-[3-(6-nethy
2-pyrid 2- ynylidene]-piperidine, 1 -(1
. J,—@{—W’;hyl {I-phenylcarbamoyl) 4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
éJ%lglgenzotr|azol 5-yl carbonyl ) -4-[ 3-(6-net hyl - 2- pyri
* 1-(N,N-diethylcarbamoyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
* 1-(N,N-dimethylcarbamoyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
* 1-(N-methyl-N-3-nitrophenylcarbamoyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine,
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ynyl i dene] - pi peri di ne,
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piperidine, '

¢ 1-(4-isopropylphenylsulphonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
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¢ 1-(3,5-difluorophenylacetyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

* 1-(2,6-dimethoxy-3-pyridylcarbonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

* 1-(2-chloro-6-methyl-4-pyridylcarbonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine,

* 1-(5-methoxy-1H-indol-3-ylcarbonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

* 1-(3,3-dimethylbutyryl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

e l-methoxyacetyl-4-[3 —(6¥methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

* 1-(4-methoxybenzoyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
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1-(3-nitro-2-pyridy1)-4-[3-(3-cyanomethylphenyl)-prop-2-ynylidene]-piperidine,
1-(3-nitro-2-pyridyl)-4-[3-(3-nitrophenyl)-prop-2-ynylidene]-piperidine,
1-(3-nitro-2-pyridyl)-4-[3-(3-cyanophenyl)-prop-2-ynylidene]-piperidine,
1-(3-nitro-2-pyridyl)-4-[3-(3-chlorophenyl)-prop-2-ynylidene]-piperidine,
1-(t-butoxycarbonyl)-4-[3-phenyl-prop-2-ynyl]-piperidine,
1-(t-butoxycarbonyl)-4-(hept-2-ynylidene)-piperidine,
1-(3-nitro-2-pyridyl)—4-[3-(6-triﬂuoromethyl-3-pyridyl)-prop—2-ynylidene]-piperidine,
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e 1-(6-cyano-3-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

¢ 1-(4-methyl-3-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

¢ 1-(4-isoquinolyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

¢ 1-(4-methyl-5-oxo-cyclopentenyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

¢ I-(t-butoxycarbonyl)-4-[1-methoxycarbonyloxy-3-(6-methyl-2-pyridyl)-prop-2-ynyl]-
piperidine,

® 1-(3-nitro-2-pyridyl)-4-[ 1-hydroxy-3-(6-methyl-2-pyridyl)-prop-2-ynyl)-piperidine,

¢ [-(3-nitro-2-thienyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

e 1-(5-nitro-2-furyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

® 1-(5-phenylcarbamoyl-2-furyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-

piperidine,
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e 1-(3-nitro-2-pyridyl)-4-[3-(2-oxo-1-pyrrrolidinyl)-prop-2-ynylidene]-piperidine,

e 1-(5-trifluoromethyl-3-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

e 1-(3-cyano-5-phenyl-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(2-propoxy-3-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

e 1-(pyrido[2;3-b]pyrazin-7-yl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-

piperidine,
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- oxadi azol -5-yl ) -phenyl ] - prop- 2-ynylidene-piperidine,
W®R009/015897 PCT/EP2008/006351

1- (2- cyano- 3- pyrazi nyl ) - 4-{180{ 6- et hyl - 2- pyri dyl ) - prop
- 2 ynylidene] - pi peridine. 15. A pharnaceutical

r‘rgOSI tion co risi ng a corrpound accordi ng to any
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e 1-(3-nitro-2-pyridyl)-4-{3-[3-(1H-pyrazol-1-ylmethyl)-phenyl]-prop-2-ynylidene} -
piperidine,

e 1-(3-nitro-2-pyridyl)-4- {3-[2-(2,2-dimethyl-propionylamino)-3-pyridyl]-prop-2-
ynylidene}-piperidine,

¢ 1-(3-nitro-2-pyridyl)-4-{3-[3-(4-methyl-piperazin-1-ylmethyl)-phenyl]-prop-2-
ynylidene}-piperidine,

e 1-(3-nitro-2-pyridyl)-4-[3-(3-acetylphenyl)-prop-2-ynylidene]-piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(4-fluoro-2-pyridyl)-prop-2-ynylidene]-
piperidine,

e  1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3,5-difluorophenyl)-prop-2-ynylidene]-
piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-fluorophenyl)-prop-2-ynylidene]-piperidine,

¢ 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(2-pyridyl)-prop-2-ynylidene]-piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(6-fluoro-2-pyridyl)-prop-2-ynylidene]-
piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(6-fluoro-3-pyridyl)-prop-2-ynylidene]-
piperidine,

® 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(2-fluoro-4-pyridyl)-prop-2-ynylidene]-
piperidine,

* 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(5-fluoro-3-pyridyl)-prop-2-ynylidene]-
piperidine,

¢ [-(6-methyl-3-nitro-2-pyridyl)-4-[3-(5-cyano-3-pyridyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(2,5-difluorophenyl)-prop-2-ynylidene]-
piperidine,

e 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(3,5-difluorophenyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(3-fluorophenyl)-prop-2-ynylidene]-piperidine,

e 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(4-pyridyl)-prop-2-ynylidene]-piperidine,
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* 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(6-fluoro-2-pyridyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(5-cyano-3-pyridyl)-prop-2-ynylidene]-
piperidine,

e 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(2-fluoro-4-pyridyl)-prop-2-ynylidene]-
piperidine,

e 1-(3 -cyano;6-methy1-2-pyridyl)-4-[3 -(2-pyridyl)-prop-2-ynylidene]-piperidine,

e 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(2,5-difluorophenyl)-prop-2-ynylidene]-
piperidine,

e 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(5-cyano-2-pyridyl)-prop-2-ynylidene]-
piperidine,

e 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(6-fluoro-3-pyridyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(5-fluoro-3-pyridyl)-prop-2-ynylidene]-
piperidine, _

¢ 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(3-fluorophenyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(3,5-difluorophenyl)-prop-2-ynylidene]-
piperidine,

e 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(2,5-difluorophenyl)-prop-2-ynylidene]-
piperidine, |

® 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(2-pyridyl)-prop-2-ynylidene]-piperidine,

® 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(6-fluoro-2-pyridyl)-prop-2-ynylidene]-
piperidine,

* 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(6-fluoro-3-pyridyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(2-fluoro-4-pyridyl)-prop-2-ynylidene]-
piperidine, _

* 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(5-fluoro-3-pyridyl)-prop-2-ynylidene]-
piperidine,

* 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(5-cyano-3-pyridyl)-prop-2-ynylidene]-

piperidine,
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¢ 1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(5-cyano-2-pyridyl)-prop-2-ynylidene]-
piperidine,

* 1-(3-cyano-6-methyl-2-pyridyl)-4-(4-phenyl-but-3-yn-2-ylidene)-piperidine,

* 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(6-bromo-2-pyridyl)-prop-2-ynylidene]-
piperidine,

* 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-ethoxyphenyl)-prop-2-ynylidene]-piperidine,

® 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-acetylphenyl)-prop-2-ynylidene]-piperidine,

¢ 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-acetamidophenyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-acetonylphenyl)-prop-2-ynylidene]-piperidine,

* 1-(6-methyl-3-nitro-2-pyridy!)-3-(3Z)-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene)-
piperidine,

* 1-(6-methyl-3-nitro-2-pyridyl)-3-(3E)-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine, |

* 1-(6-methyl-3-nitro-2-pyridyl)-4-[2-hydroxy-4-(6-methyl-2-pyridyl)-but-3-yn-2-yl]-
piperidine,

¢ 1-(6-methyl-3-nitro-2-pyridyl)-4-(4-phenyl-but-3-yn-2-ylidene)-piperidine,

e 1-(1-methyl-4-nitro-1H-imidazol-5 -yl)—4-(4-phenyl-but-3—yn-2’-y1idene)-piperidine,

¢ 1-(1-methyl-4-nitro-1H-imidazol-5-yl)-4-[3-(3,5-difluorophenyl)-prop-2-ynylidene]-
piperidine,

* 1-(1-methyl-4-nitro-1H-imidazol-5-yl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

¢ 1-(4-nitro-1H-imidazol-5-yl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,

* 1-(3-cyano-2-thienyl)-4-[3-(2,5-difluorophenyl)-prop-2-ynylidene]-piperidine,

* 1-(6-methyl-3-nitro-2-pyridyl)-4-{3-[3-(3-methyl-1,2,4-oxadiazol-5-yl)-phenyl]-prop-
2-ynylidene-piperidine, or

* 1-(2-cyano-3-pyrazinyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine.
A pharmaceutical composition comprising a compound according to any preceding claim,

or an enantiomer, diastereomer, N-oxide or pharmaceutically acceptable salt thereof, in

admixture with a pharmaceutically acceptable diluent or carrier.
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