TI TLE Novel Heterocyclic Conpounds as nGlu5 Ant agoni sts DESCRI PTI ON 5
Field of the Invention This i nvenﬁi on relates to novel heterocyclic
conpounds having selective affinity for the mGlu5 subtype of mnetabotropic
receptors and to pharmaceutical conpositions including such conpounds. 10
Backgrou?l.& the Invention Lower urinary tract disorders enconpass an
assort nert—or syndrones that affect normal mcturition. Lower urinary tract
di sor derNomHem@bn@CbhE@m 28 2ibIub A rit&vbns pat hol ogi cal and/ or

age-rel ated changes of the urogenital system or other etiology, e.g., 15
neur ol ogi cal disorders. Individuals suffering fromlower urinary tract

di sor der E§Ei{flﬁ‘ 6Nom inpaired quality of life, including enbarrassment,
poor selﬁ—p'erce'p%ron- , and a general reduction in enotional well-being,

soci 8l function, and general health. Lower urinary tract disorders,

nor eover, may be associated with other physical ailnents, including

celluli tﬁﬁl,‘i—oﬁﬁ&@&m& cers, urinary tract infections, falls with
fractures, sl . s L val i i it : r B xual
dysfuncti on. ’%ﬁ%gﬁz@?ﬂé}%} %?dé%glos&gglf@é?rlg% rcgﬁp?%rhaur nsgfr%éh?ér]%c giférgr ders
may r equhe mGiof sultppecoff metabataopic preptodand to phdrmatautichlycoarpdsipivas arhidary,
which may be a factor in decisions to place themin institutions.

Accor di iyl 6°HR¥NGS-S  National Institutes of Health (NIH), up to 35 nillion
Anerjigcans are estimated to suffer lower urinary tract disorders. Lower
urinary tract 25 disorders are nore common anong wonen than nen (2:1) until
age 80, Bdckgwoupshpfthedpyentiod wonen are equally affected. The preval ence of

| ower urinary tract.disorders i.ncreases with age. By fhe e 6 I r

r i nary tr act-Q GRS PP LeTaTo R EaD, 61 “aP AP ST ges ppt attee

appr oxi @by mdéieiedn, | Ndwel duahs dratt| RRBAE HAYC aSvRlop BeNIgh YWhiBinMih SUS
modes of action have been used to treat |ower ‘urinary tract 30 disorders.
These i methelegiend amdor tagatrelated chargestafythe mregrmithlosistenurarrether etiadesy, ce2.g. |
ant iypuscar i Rni ] | pha .1 .an [ d nts .that. act through the
centPa e S P o ARALRORR Fonf R Wb (Rl Prs S B

i nhi bi t dfpairdt eaakbyngl lite, tinClulink, eilbuahent Mpbbe sdOFErcaitRAl €88 4 agndgen
made in the diagnosis, managenent, and treatnent of |ower urinary tract

di sor derreductigg 4 eprotippal ayell-poing secieh pnptior apd igpagrel dicalth.e Lowsr urindry diegt | s

-2 a COopLi Ale dnBRGe ?x{af lﬁ%&{ﬁgteé‘gﬁm Sthef 8%%%31%&?5&1&%@Biu%?is,t 0

treat lower urinary trac sor ders. am ¢ ac xcltatory
an no agireksutesupens eminant traytn affscons,hfadlsgwitht fridreres esitemldepevations ssyisit em

and is kng t ct on at |l east two types of receptors: ionotropi¢ and 5
met &0t r%ﬁ&%ﬂ‘@ﬁu SRFSESIOTs Gl SERHA .dysﬁmct?%e%ﬁiqrrfe WF{g’ajfssuW@EeF‘Bﬁ R i ¢ opi ¢

gl ut arratﬁ&@ﬁ%&%&&&é haly theit @6 YAl RBml Q4B plolRRAI-13# §8mi19Nand

channel s and, thereby, diréctly nmedi ates electrical signaling of herve
cel | s, mrofssiéomgvhictpmdy hed factdrdn idvasipns @rplecedber i inatitioshanges in the

ost-synapti c, nenpr anes t t.ropi l.ut a rec rs L egul ate
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medi ated through nmd uRs are consequently relatively slow over tine and are
not 25i- nklisbrdess prgpingreaeainingn golong avayeen thanmeen Ghbl untid raige 80 aterndlich amre .
Three subt,ypes_ of i onat.ropi Lt amat @ receptors have, been described, 1.e.,
the. NvDA AR RUNL ARt PSS e SIS L ot b BB S et
gl ut amatwiti 8&L MBI 4pR\63, hReR ueihafarhet dRErderFHRE 559316 30V A6l infividialso

t hree groups on the bagi s _of sequence simlarities, and pharmacol ogi cal and
bi ochemnid@gapprosisesiely S0% gppdividyalstin igng-terrp 6ptgs  Phar nacol . Sci. 22 331- 337,

(nGLl2 and nAEar i 8hE e St ALl R el Rl do i B SREC
MGLE8) . dssdiasip Thesecdaplady apéats Sthaeidch adirdetlyradn Ohe I Riwer | Srifaf@WRadt,0 egoNPr i se

at |l east two suptypes, "a" _and "b". Subtype "b" is |onger than subtype "a",
because HMRSCAEINCS ang 3lpha 4 Antagopistso Ang, agents thas gob Birensly thet eeptralneryeus

Cterm i nt CIMEY j resi tr irnni ng
of the donelh ek i G iRbdtendlly SREHEE B IARS,) UREBR e | e SEIL

f or m | adlosveitre while soma giremedsrmmb8atiymiade BORe (diagn8d8 maiaggmeticadd tredtmefit t he
25 intracellul ar domain). The rat nGluSb.is 1203 am no acids, ] ong, while
fhe ma O SPwi GRS Tats Heindbe Bt iem et SpRR HTagsbion Ry BHEH i r st
of the intracellular domain). (Hermans and Challis, Biochem J. 359:

465- 484, 2001). The md u receptors, belonging to famly 3 of GPCRs,
are characterized by two distinct topol ogical domains: a |large
extracellular N-term nal domain containing a Venus 30 fly-trap nodul e
responsi bl e for agonist binding and the 7-TM domai n plus intracellul ar




-3- effect on agonist binding. The nost interesting property of these

mol ecul es, in addition to their high Potency, is their remarkabl e subtype
selectivity. The 7-TM binding region is located in a pocket-lined by
T, TMV, TMVI and TMVII; this site corresponds to_the retinal

bi ndi ng?ge¥kwed need fopgapreved agsnis smalatieonsyand Sherapies tolreatioyes WwdgrdEsht an
exci ting;.aduance in denmonstrating the potentiality for devel opi ng novel
research tools and therapeutic agents that regulate activity of specific
m3 uR subt yp&sutamic acidhen canjdonydamiio adid, isnpiesett at rsyaspiseonhmnghait Way s
reported as. nGlu5 ant agoni.sf but actual ]y are ne ?t' ve allosteric

modul at SFULEETY Y SYFICTHAN7S SRR (RAchgn ARlgRR WO t c6enes1 vaouPRE PR es
tricycl hﬁta@,aﬁg)@ghﬁnﬁﬁ&tgr&%ﬁo}@.ti ves useful for the treatnent of different
; . ]

di seases, includi'ng urinary incontinence. The derivatives are disclosed to
be agoni sts &he aningigtsn ifigtcsionfofGooofporic rgBitamatecrepepsors i thit gpacadtivetioy f or
the m@ ul_ receptor,. .. WD.01/ 32632 di,scloses..pyri.m di ne.der.ivatives

uset ul - o TiEahd-Betad jnm shaprelite IRyt tr el IBaR ertifer G ip pherve

i ncont i BARE rodulemrgd edpid adnldv RfatieB JArg6| @natot@tceSEhRcEd V€ thoaptsagaapat s of
the mMdu 1 ?}éceptc%? vgith at Ieas? 10-§fold sel ectivitgy for t?gsrr%gﬁ})

r ecept ofegpegnes.h Matghotropicr ghipnale | receptorsWmmGIyRxy oreguldies elestrivs! végnaling
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sel ect i pestfspiaptibeelithay ale mediart aliroug) WSIORS G dhdeilicBly ad&bvely slow over
heteroc%/_cl oazepi nyl_gﬁ)yri m di_ ne_derivatives useful for the treatnent of
ur i nar yHimgeadheredch dekedieaarid and Brecehanges ig meuropplanerabrage eongdiistansee di scl osed

to be ant agomgssugfyggp%f Strgpid gﬁﬁag%xﬁ)cé'rece t%ﬂl}ﬁe Heh HEHHAN?Y | the

applications and patent, therefor scl os receptor antagoni sts as
usef ul NMDAr AMRAgndikdinste yubtpeaent i nence. None of the references, however,

25 ovi de e ri mental .support for treatnent of urinary ipcqontinence,
ei ther in hufht YReA L TBIPIoRiS gﬁﬂmaﬂrf‘ TRRSBIOTS haye beeuelpn s bt _
di seasegre classifith iMBUBree R OGH 6rhﬁ|eafﬁ§i's ;@f}s&%l%hgé SinBlatitive aﬁ@[pg}hrn"i‘d?:gl afCtive

nGlu5 antagoni sts, in artat nodel usefu etect activi on the | ower
ur i nar yand hiochenSgalppiopentig ¥Spapoadetadlt,i Frievds Rbgrmasahdcf. 332: 3t €§dni2601:

selectiye f e ub recepto reas t onmer ci al | 0 gvai |l e
nt agont g Tan Pl relRlbR iR wid gl Gl TedR Fain rdndandied A
ant agonjssd GERbaRth®R: deéptésh B4, e PnGaceRiansIR) so failed to exhibit an
effect in the rat nodel .G ven these results, selective mGlu5 antagoni sts

cartbe an ef Beawpi | eecaptan :nGloS teither hugwiaroruat)nia rspowndetcogipsise diédenst twa-
Accor di ngl the presente. nt ar-s, haye..unex edl y found,tha .
%‘.?Jé}%ﬁjles ha DY .Sdb%% ’Ib is lon% th su?tgﬁé 9’ 3f)teﬁaglseg‘ lolfj anrélitferga%u 5

adm ni s on of negative | osteri ¢ nodul™a s of ta

r ecept osplicing dhh S2dosinorold stpdtdteth HelOJeratihdl g@ittatibular) dovialle 30 psidend
inhibition of the mcturition reflex. These nodul ators are thus useful for

t r eat mef@Witrepm ok the begianing ot thedoman The hyman mnGipap tsohd 2tamipe geids ng,
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10 Zher mitracedlulaploamant sl'te rgr e ist1263 haimuhdds BogRehids theCla ChinRR2ickRi
represents a hydrogen hal ggen atom .or a hydroxy, cyapo,,6 Cl-
Al kyl , e wing s APBOR(S 1o GDY b AR oReae e Est 1&@&699@%%555&96@% 06
al kyl Ca(ﬂPé_?ﬂMh@é&)&@Jaﬂ‘i%ﬁfé‘édﬁ%m%PPM-MQO%:06 al kylthio, di-(G-C8
al kyl )-am no or C3-Cl4 cycloal’kyl group’ R2 represents
The mGlu receptors, belonging to family 3 of GPCRs, are characterized by two
distinct topological domains: a large extracellular N-terminal domain containing a Venus
30  fly-trap module responsible for agonist binding and the 7-TM domain plus iniracellular C-
terminal domain that is involved in receptor activation and G-protein coupling.
The 7-TMD of mGiu I 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



an optionally substituted nmono- or bicyclic Cl-C9 heterocyclic group
containing from1l to 3 heteroatons chosen from nitrogen, oxygen and

sul phur, 20 an optionally substituted -frono-, bi- or tri cyclic C6-Cl4 aryl
group, an opti onal Iy substituted Cl1-C6 al kyl group, an opti onaIIy

substitu K n optionall te

oyl oal o T g o PhetBi Bleree ey o ook MLt Fradti ot | ne
as R2 ah@é@mgﬂ%@&néﬁm@ﬁﬁ@&ﬁa:kab1emmt?ﬁ@§b1&mn}r an optionally substituted
Cl1-C6 al kyl group, "~ -5- an optional substituted nono-, bi- or trlcycllc

Cl- C14 het er odwd-T™ bjnding regiom & lacated m a pocketlinasr T MEL dAG36 ¥ Ghand

nitroge nd sul an..o t|o al | uted nono, bi or

tricycl &N%ﬁ%ﬁ‘} ylcoﬁ?s(gﬁ &IS fo&he 5651? obﬂ p%péﬂcgg I{h {l%;)(?mCS C6 cycl oal kyl

groug, or 5 amcsgi&i'cqmﬂdiatoﬁwfshﬁtﬁt@ﬁeéaﬁ@ﬁ ekdiGhgali¥miy lin GeMoiktraling the

represents a group of theforrrula-C(O% -C(S) - -NH-C(0)- ., -N(Cl-C6
Q.

al kyl ) - (Roggnna ity_fopdeyelpping noysl (ng)rch to @m%pg.}tmg)ent@(t _regulat@a@(\g)y or

- S02- or, i 1 or 2, nis 0, 1 or 2; 10 the substituents for
each opt |f3 eﬁ?ﬁ?y su%s?m%ti?gd group being a halogen atomor an oxo, nitro,

cyano, hydr oxXBhe compbaids)df thdGhstaht mbéwioatakqodﬂwayi repﬁi.’ted £0mGldydritdponist &ilt- C6
al l cyl carbonyl or Cl-Cg allcyl carbonyl - _z_al kyl group or a group of the
f or mul a asfRERarefegrigverllogeHe F?"Odi'-l}?&é'ﬁé?‘fﬂ’érﬂt Iﬂ}F WELed%Bydr ogen at om or

a 1561 06 al Kyt o8 198, Ghdiae 1581 arbBR"id 9 b
o100 Gres FiRTY carpaRir it S i

al kyl', C2-C6 al ken oxy group, each o
nmay opt |dﬁhffé1¢nﬁ3¢a¢asés dmolddihg u&nanydmpnmtmemd yThededvanen A, d1mibs§:d to@no

nitro, am no, hen bsti t uent.

b1 cyol o BERIEGF Supeaps 0FGrp aGh ReemorS i wecifeiry hu Tt FomEE  ect e
Cl-C6 al kyl, wWwop1/52d32, d1§dI@s'%§’ P?;ﬂin’idlﬁ’e A& afiQes Héé@\il%y t}ﬁrtréaﬁﬁéhﬂof dlfferent
substltuents or a group of formula -A, -0-A -C((0)- -(CH2) g- A

-NR**- A diseae@; NRIuding urindgy *@Q@ﬁnﬁmr 016 dynvmwﬂm arei Chsqhoaeé paSe§eln@tsrea

Pot d5oatrePaR e A i | tpemnvith §y Bl BERC A ol 6 Bohdemtep oups

A may 23Rpf the madiu)s ﬂ@g%ﬁo;f rom1l to 3 independently sel ected haI o, hydroxy,
cyano, nitro and Cl al kyl substituents, each R** independently .

represents a WIPHELOadisrlpess newchisaglasetripides usefy] forrtbe q’fei‘ﬁ’%n@t@if UalﬁaliYnt eger
;r om 1 t18<€_%a %g; V“ah{bngl&h&r WhEA ﬁshaﬁh Fno%ec'ﬁ?e@rﬁ%e&tsé s8d 96940 o g
ornmul a Fepresents  a en at om and 0xo and roxy are

excl udedintdgofiisisheleopid fontie BGhST tdciftor. S . Enantl oners, diastereoners,
N- oxi des and pharnmaceutically acceptable salts, of the corrpoundfsu are
i nclQded wi t H'$ 06:309,223\disrlossn heterocycloazepinyl pyrimidine derivatives useful for the

treatment of urinary incontinence, among other conditions. The derivatives are disclosed to
be antagonists of the mGlu 1 receptor.

The aforementioned applications and patent, therefore, disclose mGlul receptor
antagonists as useful for treating urinary incontinence. None of the references, however,

25 provide experimental support for treatment of urinary incontinence, either in human patients
or in an animal model for lower urinary tract disease.

We have tested the activity of selective mGlul and selective mGlu5 antagonists, in a
rat model useful to detect activity on the lower urinary tract. Surprisingly, good activity
was found for antagonists selective for the mGlu5 receptor, whereas two commercially

30 available antagonists selective for mGlul receptor failed to exhibit an effect. An antagonist
selective for Group I mGIuR receptors also failed to exhibit an effect in the rat
model.Given these results, selective mGIuS antagonists can be an effective means to treat

lower urinary tract disorders.



- 6- Preferred conpounds according to the invention are those in which

Z represents a group of the formula -&C R2. Al so preferred are
conmpounds in which mis 1 and nis 1. Conbining these 5 preferences with
the preferred group Z, one has the follow ng conpounds Il R R3-Y Il as

nmost pr ef er r dgeordingly, tHthpresentpovanttss bive texipectedlyifomdathet aditintstiativagbni st s
useful in the treatnent, of neuyromuscul ar dysf.unction.of, .t | ower urinary
tract, Mrapis alodfe ivagliter SRR RREMRAC rodiRor REeidr db e Peudyt caffed
manmal s md1a5 abtab&Eits, froide apodht GihitTREM 8£ltheGhichurRidh FBIdx. Of hdds MRyAS1afds

animal s are considered patentable, the invention extends to nethods for the

t r eat nefte Bus iesehd s diragmendyeff inveari winasy trage dissvkars @nil nespterng dheredfor t he

treat me -1 ine . gast roesophagael refl ux
di s2%5eﬂ%@wa?fr’laﬁ%ﬁ?@q%?&%[Vpﬁétﬁééog@%hg%gidgg ‘nts a group of the fornula
-C(0)- , -NHC(0)- , -N(Cl-C6 15al kyl)-C(0)-, -NHC(S)- or -S2- or is
absent. . . Rl preferably represents a hydrogen or fluorine atomor a
met hyl , Dﬁ%él&;‘ﬁl—oﬁﬁ&l%m&et hoxy, met hoxycarbonyl oxy, di methyl am no or
pi peridino g }ﬁlﬂﬁp‘] ryula -C=C-R2, R1
preferably rgggg][svgnts arg‘r’li@g?%(gﬁe@%ras??ﬁﬁogﬁlﬁggg?%lmhﬁgﬁggqunet hyl group. 20R2
preferably represents an optionally substitutéth nono or bicyclic ClI -C9
het erocyclic group containing from1l to 3 heterpatons chosen from nitrogen,
oxygen and sul phur, an optionally subsfi henyl group, an optionally
substituted Cl1-C6 al kyl group, 25 an i tituted C2-C6 al kenyl
group, an optionally substituted C3{C6 ciyxlioal kyl "group, or a group
-C(0)-R2A wherein R2A is as defined as R2 above. More preferably, R2
represents an optionally substitutedN fdi nyl, thiazolyl, pyridyl,
qui nol yl', qui noxal i nyl or phRey+Ydroup, e substituents for each
optionally -7- substituted group being | uorine, chlorine or brom ne
atomor an oxo, nitro, cyano, cyanonethyl, acetyl,1nmethyl, nethoxy, ethoxy,
i SOPr opoxy, .trifluoronmethyl, trifluoromethoxy, acetan no,
2, 21%i nBHRkEhr opanoyl ani no, 3, 3- di net hy1- 2- oxo- lazet i di nyl ,
L- Y1 1 O7irgh@idnite} Bl of tefindPLCLOUR, -y Ip 2, 4- 0xadi azol -5-y1 or 5
nmor phol 1no group.~ Particularly preferred anongst this group are conpounds
i n whi cR|R®resepisesents a pyridyl or phenyl group substituted with a
fluorine atom and/ or met hyl group, further substituents being optional.
Mbst pr ef e aBRydrogen ¢ ‘é%eéﬁf‘%‘gsé’%- met hyl - 2-pyri dyl, 5-cyano-2-pyridyl, 3-
fl uor ophenyl ~dj f ophenyl oup: ( ’ i or ophgny . ~10R3
pr ef er abl {}’y r gplrgye{fs;%ﬂt’ séﬁg&cﬁgﬁ g}%l grl g{?pﬁé(g%:g%hlfo%; glf egéwef h"hlé‘%{ygg?‘. Shal | y
subsii tut ed glkoxyrathonyhn (hakd callayltarbanyibsty, t ut@dCpoalkexyartonglpal cCCC; CO
het erocyclic group ¢o pning 1 to 3 heteroat chosen from nitrogen,
oxygen and sﬁl%ﬁﬁ}ﬂP’, ‘%(gﬁ‘la(tﬁ&tuﬂg}i%ﬂr&? %Sgéélﬂﬁmq%"gﬂﬁr%ﬁ‘iﬂ: group, 15 an
opt i onak%yreﬁgéﬁg tuted C3-C6 cycl oal kyl group, or an optionally
substituted C3-C6 cycl oal kenyl group.

e an optionally substituted mono- or bicyclic C;-Cs heterocyclic group containing

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

20 e an optionally substituted mono-, bi- or tricyclic Cs-Ci4 aryl group,

e an optionally substituted C,-Cg alkyl group,

e an optionally substituted C,-Cg alkenyl group, or

e an optionally substituted C;-Cg cycloalkyl group,

or R, represents a group —~C(O)-Raa wherein R4 is defined as R, above;

25 Rjrepresents

e ahydrogen atom,

¢ an optionally substituted C,-Cq alkyl group,




More preferably R3 represents a nono- or bicyclic C1-C9 heterocyclic group
containing 1 to 3 heteroatons chosen from nitrogen, oxygen and sul phur and
at | east 2 adjacent carbon atoms, one-&f which is bonded to the nitrogen
atomof the illustrated 20 nitrogen containing ring (Y being absent) and
the other of which bears a cyano or nitro substituent, further substituents
bei ng opt i ®naw. optionally) sehstifited, engng Binyon dAevedien Ci€n4 obgtprgpyglicy group
substituted al:1 di I | £ , =1L lyl,

i soxazol yl , f%ﬁi’{?méj L%%{}?@%W@qofdpﬁ%‘g?‘@ﬁ%’ %’gfﬁﬁ%.ﬂ%&yf‘?ﬁ%@n m di nyl

mor phol i nyb, adnrdptiagdlydubsthtitel nestol bi or triewddie e Cil, a6il getapy| , i m dazo[ 1, 2- 25
a] pyridyl, 1,2,3-benzotriazolyl, quinolyl, isoquinolyl, quinoxalinyl,

pyri do[ 2, 3¢ b]agyiptenally substituted EnAencygloalkiyl giouptdny| group, the substituents

for each optignal.l ubst.i. t ut rou Rei a fluorine, chlorine, brom ne
or i0dine gt@ﬁﬁgbmﬁd y ﬁ?ﬂ?w9§%6%6%§ﬁi Q%%%§? et hoxy, propoxy, cyano,
nitro, ty idpréiente@Birdip of the forhmulr -OFBY-h0RYS)- 20E(0)acel(@mdyalkyPhet , -
benzylo§¥, Bhen Icarban&gl 4-fl uoro heqﬁl 3-f|uoro-4-nethy|pheny|,

2-f uryl ,O-E(OMi .eM-C(Bo. NEy1GscfyD-61Per i@HUS)- ar--Hfki origpbsent.

2-pyrinugg Ho Y. 1, 3-thiazol-2-yl, 2-nethyl- 1,3- thiazol-4-yl,

2- oxo-pyrrolidinZ1-yl, 5-nmethyl-1, 2, 4-oxadi azol - 3-yl,

2, 5-di maiieyli dHepyrrol 1-yl group. Most preferably R3 represents a

6-met hyl -3-nitro-2-pyridyl, 6-nethyl-3-cyano-2- pyridyl,
4-néphoxy-3-cyano-2-pyridyI, 3-cyano-2-thienyl, or 3-cyano-2-pyrazinyl

group. Zahad Egaﬁ gggg ..according to the invention
are thoé%gﬁﬁﬁﬁ%?@%%?h t gﬁﬁggﬁgﬁégﬁﬁgre nggﬁgﬁg The selectivity of the
conpounds @talolien htowent drooxoyaitrd) @ yamg hyd@dybyarbamoyl,af-Chdikylsdlphbhyl, C-
measuring the bijnding affinity of a test conpound for the nGlu5 5receptor,

f
nd ul recefs 3kyEg: G-Gaplkyicaranyl peEehs gliglcarbonyl-(fy-Coalkyl FPPRET # BHYR ¢ est
conpounds ; b i SR jE ' b O t.l,east
106 M andl Tfofiule ARG Sl Hch K PRABALH RpRfkrts b hoflor 4701 ¢
st rdiger t Batstaleyl,aCf-Caialkyldichonyh ehaGl of berzgkegbop, cand Group 11 nd u
receptors. 10 (c)_. individyally nmeasuring the ability of each of_ the
conpounds #dents #lik¥e szn%fﬁgwib?z alfpyiar ﬁéﬁaﬂ{‘%@bﬁf’%s @rh p WB‘Pgé“aé’goni st
at the nGlyh: fs | MLy EQHBO j tified
in steps (a ?ﬁ%gfﬁk§%§°Féf E%ngﬂﬁghggﬁ i?ﬁgg&%ék%vg?ghtlng’?ﬁgﬁéggﬁgity of
t he conpouhydroxy or getipesabstofentower urinary tract disease in humans or an

ani mal nodel system More preferably the c ounds jdentified 15exhibit
activity i A et B8N g BHI@@B@FKY RN 03%%‘9@%3%%8‘]&?% s ndgRendenty e
ter my"sal t SelarCl-CEhkTE R 1AL ird, Bftvo? i, REdrBHSbE HiRfy ARblifuals, bf €
bases. Preferably, the"salts are” pharnaceuti cally acceptable. Exanpl es of
aci ds whi ch gregp bE thenfanmyind-A,0-G-dr, FOIORANBEE)§-¢al INR *ed o piG{D)EREAEA] -
addition salts include, are not limted to, salts derived from nontoxic
i norganic g&%@@h@ﬁ‘a‘_@(ﬁ%ﬁm, phosphoric, sulphuric, 20 or hydrobromc,
hydr oi odi ¢ypbxg] AL 2 PRASPABAA S 2 TR roGRIiS Bldup Hffalntedfrbiono

nont oxi ¢ organi c acl ds such as aliphatic nono- and di carboxylitC acids,
pheny! - sub3 thetemtateins ticano fromaaitrdgen, loxslgaxand milptanaiach af ivlisch gk diayi ¢

acids, aromatic,acid al i phatic and.ar tic .sul phonic acids, a etic,
mal o5, *sobRiananY Ser it 1118 Jdeef R SR i TR et ARttt

i ncl ude napgdi spkiunisPesyl ate, sul phate, pyrosul phate, bisul phate, 25

sul phite, bisulphite, nitrate, phosphate, nonohydrogenphosphate,

di hydr ogenpirbdtitiandspendenslyrepneseatses hyiroggaraseplonteCi-chrisyl greup.andni de,

i odi de, aceta@e triflu&roq&g%&te, propi onate, caprylate, isobutyrate,
oxal ate, nil'd 8%@3m§ﬁ85 P%t'e® %uberat e, sebacate, fumarate, maleate,
mandel at e, benzoate, chlorobenzoate, nethyl benzoate, dinitrobenzoate,

pht hal at e, benzenesul phonate, tol uenesul phonate, phenylacetate, citrate,
| act38t e, withthearavis@that Hr4 representigw grave ofithsHomaula —CadRe leen Rk &eorogests a

o ifiditn Al AR 0% Hlo REHAS AELATRY IR e pBLRE Sudikgld ® |1 KE 200

gl uconat e, Sgal act uronat e ( or “exa armaceut i cal
Salts," J. Pleaatiorbers, dik&téréonlis] N-oxides ankly phatmlateuticallp haeprableuhlte af the
acceptabl e salt of a conpound | may he readily prepared by using a desired
aci d or oaywuRds Laspmshideq mathinrfig ig%nfiopmy precipitate from -9- sol ution
and be collected by filtration or may be recovered by evaporation of the
sol vent. For exanple, an aqueous solution of an acid such as hydrochloric
acid may be added to an aqueous suspension of a conpound | and the
resulting m xture evaporated to dryness (lyophilized) to obtain the acid
addition salt as a solid. Alternatively, a conpound | may be 5 dissolved
in a suitable solvent, for exanple an al cohol such as isopropanol, and the




Those skilled in the art of organic chem stry will appreciate that many

or gani ¢ conpounds can form conpl exes w-th solvents in which they are
reacted or from which they are precipitated or crystallized. These

conpl exes are known as "solvates". For exanple, a 30 conplex with water is
known as a Ryﬁeﬁ%commwa@e@r@ngttﬁéhet:mwprttmdar@fthQShen vANENZirepresgnés i t hi n
the sco f nt| he salts of the conpounds | may form sol vates
(e.qg., Eﬁ%@égg ﬁh%% he |nJ%ht|on al so includes all such solvates The
meani ng of the word "solvates” is well known to those skilled in the art as
a conpound forned by interaction of a solvent and a solute (i.e.,

sol vation). Agwh te%tﬁsﬁ bRr cdhifoude AR RhicRNmOfs $0indah 6§ BRI €oMBining tHede
established in t e art %;;g or exanple, Brittain. Pol norphlsntln

Pharrac pipf¢rendes svthithepre crouped kasie hapithg feldewing rompoynds 11 Conpounds |
can exist in racem c mxtures or |anny ot her conbi nation. Racem ¢ m xtures
can be subjected to nethods for ena t'i omeric enrichnent, to yield
conpositions 5 enriched in a partiqular enantiomer, or resolved to a
conposition conprising a si oner . Purlflcatlon of conpl ex
m xtures of diastereonmersfinto erffantio typically requires two steps. In
a first step, the m xturel of diaptereoner s resolved intqgpenantioneric
pairs. In a second step, pgnantionheric pairs arg further purified into 10
conpositions enr'qnggytﬁ? r the other enan i omer or, nore preferably
resol ved into conpositions conprising pure enantiomners. Resolution of
enantioners typically requires reaction or nolecular interaction with a
chiral ag@oitpréfeged. sol vent or colum matri x. Resolution nay be achi eved,
for exanple, by converting the mxture of enanti oners, ., a racem.c

m xture, int&h&cpmpewds affthejinyention areanG ‘t?yartfé%%ltﬁtﬁ)ﬁs‘ifﬁﬂtlﬁ tae prerEeshaht i omer

of a 1 I n atﬂﬁ
d|astergﬁ%ﬁﬁggg%%gﬁgﬁgm%%ﬁbfﬁ@%hﬁéggékarate 5% e separa{{g%’lﬂll (E%eggeners
ar el® herefluacdisaose t(@ERtD) inhmamurads. dngntisdicims 1bywh1ehenahag; dheeatiiehi af
chem cal transfornatj esol utjon of enantio s can_ als

acconpl L‘érﬁe‘tlf e e r%ﬁ&@gﬂflﬁe wgterltﬂ%t?n %Fo’\ﬁé(F’étFﬂn Eﬁ sy methad sc%rrtat
subst angeamndof aBofNEQTR! SBHARAYN OF tﬁ@rméy | i agﬁctﬁafat bRPSe refmERE of

noncoval ent bi ndi ng bet ween "enanti oners and romat ogr aphi ¢ adsor bant
est abl i ngsmdlaaétf@rth@mmem‘oﬁg&sa)oe@phhmhxeﬂgxtdtseahef(ﬁﬁl@)tmaianpaal‘s| tioning

inth b'I th h T
enant | omer s ShBFEFANE TR AGHOM ChC PR aGRabh S AgaEan -S(grte
col yym, amyl)@(ﬁ)er@r@(o)atm AkJ-QnL90,-foplis d03&itr separation. Chiral resol ving

colums are well known in the art and are conmmercially available 25 (e.g.,
from Met aCheRu v@fﬁﬁblmgmsenrm hydrageii o1 ﬁmmne@fcommsvsnﬂtbﬂh nb¢rb’(l;llé’§r0Wnc

exanl oeBiy et SRS 4B BedRE Rl MR e Esplichs
typi cal pyoup@ftted for@aR i@*@mmzf Rapreforbly RpRkéms 6 MyRRIged of MBRkLd itegdot© the
surface of a silica packing material. D phenylglycine and L-Ieucine are

exanpl e8B! ZPYE- | CSPs and use conbinations 30 of TE - it interactions,

hydsgogen bonﬁFpKQ&gake?g Lpgle interactions, and steric interactions to
achreve chiral “recogni t'i on. *To be resol ved on a Type | columm, analyte

enant i oeersh dptidhalbosubsfititdduncid enbickElic CLTPhewRItyelid gloap chﬁtanmfg frb@ CSP so
that the analyte undergoes essential interactions with the CSP. The sanple
shoul d pr & érlighreateranehiasen ae mirogme oXyaep @i BYPR¥nct i onal groups: 1C -acid
or it as d/ or acceptor, or an am de dipole.

p Iogﬁxgz{lﬁ/gs(agstﬁ%g gﬂgrgff &rcfﬁg, ! . g

Derivati za N 1S sone add the interactive sites to those

conpoundsgﬁQ@ﬁbmgbhﬂgﬁhuﬁhecpg§mk JOSTO8Yp) derivatives involve the formation

of ami des from anmines and carboxyli¢c acids. The MetaChiral ODMImis an

exadpl e® ofanpptigpaly subgtitpted TheCpalkenyd rowgchani sms 5 for the formation of
h attra tlve i nteractions, but inclusion

| ut e- CSP t
ignglersEﬁfoggﬁﬁgﬁggﬁﬁWﬁgdﬁggﬁ?y %* 898 ogen bonding, Tr - 7C

i nteracks Py anxb RPQ'mfhe?éﬁRﬁ ﬁglsaeﬁné({@q;[zta%@t,efor chiral resolution on
the MetaChrral TM Derivatization maybe necessary when the solute

mol ecul e doqult@tPf@f@fﬂbh/l Ra h@f@ﬂe@ﬁap@ Dehmaﬂlﬁdsﬁb@hmmdl pyreolihiind mbhiazolyl,
|nteract|qp§ atl%@tupnl 4 u& g to beg; l%p%de% %agg rg %i ed for
some 10PE{H n& | PRSI BsPITWe SR L aTHYSE %8x [ Red TS i ch

woul d othermnse |nteract strongly with the stationary phase through
non-specific-stereo interactions. Conmpounds of fornula |I can be
separated into diastereoneric pairs by, for exanple, separation by col um
chromat ography or TLC on silica gel. These diastereoneric pairs are
referred to herein as diastereomer with upper TLC Rf; and di astereomer with




30The present invention also enconpasses stereoisoners of the syn-anti

type, and m xtures thereof encountered when is a double bond and R2 is an
al kyl group and/or mis not 1. The grolp of highest Cahn-Ingol d- Prel og
priority attached to one of the term nal doubly bonded atons of the oxineg,
is conpared w th hydroxyl oup of .the oxine. The stereoi sonmer is

desi gnatsgbstﬁgte% g9 B gfupeg%tﬂ%mneopr Spomine AR O ARy By FYaPes on
-12- theysanBagiide Rbnk ' HEHANCEnRhaRR PRARKPI Gdy t heriGadlogtRufhe bond
as the g?’oup (%@hi g es?{g pri orllﬁiy; thgﬁgt her s?’ereloips mer’ i s desiogngg’lle’d as E
( ent gegérifluoropt®ixye) wmetatring, 2,2-difetbyipmpanoylemim, s o 3SadiortadQesxo-1-

- d . t,h unds 1. j. i ch . i
o ent  dPEINE ol GORBTREOTERhYE 2 T-PRARG 59 b el et Far sl 9 5 o
nMamgl i dRorpHAlIRCErouf PirAcitladg g%e‘f%r?edo_ﬁlﬁéﬁ@@ i GG dr¥ BRIPoMAdOI WRICE R,

typically an inactive conpound that is converted into a pharmacol ogically
active aegpasentse pyridyl abphanyl group substifded with adluerige aigm aid/eonmpetisbigorp.ar e

prepare i.fyi functional groups present in the conpounds | in such
a way tﬁ%&m?%ggﬁ%%ﬁ¢]cﬂﬂg%ﬁﬁgnagy be cleaved in vivo to rel ease the parent
conpound. | n MbstO prefer@blgy; dRYGrepaRekith Y a UBAEHOES pohEyT cRlyalangesdunder 10
physi ol ogi cal conditions [e.g., are acted on by naturally occurring
enzyme( Siuoropksuyls 2.4¢liflvorpphsayheroun 0nd, Stdidugmephemat 81088i cal |y active agent.

Pro-drugs in wherein a hydroxy, am no, or carboxy group is
bonc}gd to an33i3 r%fﬁ%%wﬁ%k%gr%h# be cleaved in vivo to regenerate the free

hydr oxy,e agion@Qilkyt gfdu@x)ibaiteu® withespeibhalBl snbstiuRaRr@p Af pro- drugs
include, but are not limted to est.ers_(e.%i.a, acetate, formate, and

benzoat e dat pptéanally sybssituted mopapoubgsclic 6r-Cadgtemayelic gewupwapiaimangvhite B upon
bei ng brou t vl 0l ogi cal pH o r h enzynme action is converted
to the actﬁé\}gemtf)%%s%o%:ﬁu%élg&g%\ggﬁfthgﬁ% 515%%%@1 ures for the selection and

pr epar atd O&Q%ioiﬂilyabdsﬁnﬁé@p}ﬁhy%rd%i,i vatives are described in the art (see,
for exanple, Bundgaard. Design o ro-drugs. Elsevier, 1985). Pro-drugs may
be d8mi m samepitbnialy sthstiguedCranaeloakyligreummot i ve i ngredi ent to which 20

t hey convert or the be .deliver in areservoir form e.g., a

t r ansder’raf® M%qﬁ6¥u%ﬁﬁg$deQ§§éF¥;§?$€%¥Fgﬁ?ups adapted to permt (by

provi si on of NBreeBAYEEbIYT ROt BEescRP aORI0NB! Qrf BRYAM 1o, XN KEERIcONiO lordh
pro-drug to the active ingredient slowy over tine, and delivery of the
active icegtagdngttot D hetsroasams elasen Tham miteegent okygearandoswlphus aindrad degshdses

nmet abolites. " abolite" of .a compound,.25, di,sclosed herein is. erivative
of 5 CorfKBRHR HRMEh StoBlsy gpof WSS HBRAGh 55 R PR B ARE b8 il
"actipve miksé@Rodontfning efr%r@{ béing Bs&tPand ed ythachi whicHedaial icyghoobr Aitro
compound which is fornmed when the conpound is netabolised. The term

" et abolsubgHuent.dpeher substitprntshameeptional. pr ocesses by which a particul ar
substance is ghang gt L V] . r.i.ef: n ent in
the body are ’%rlanl pﬁ’g}%;}t g& rﬂ@ (Ig,*ér?\zﬂflér%rgtsggm ﬁoﬁg%)ggh]%&lt%gdd?yﬁgf@gglé%’f%ggéri ve
ener gy dmidaeolyt,0 IEamigzol He nsbraaodyl,hdulyddythiebyie C pfridyl.e nadyerkiyl, prpgehriel,

specific structural alterations to n For . e_xarT{)I e,. cytochrone
o1y

] € . t he conpound, ]
P450 cattyriydavh yagrpkelinyhs imidagaks relthiagelybqirdalyle semdeivbndmi#azeE4rr i di ne

di phasp : C . fre : : fer 4 tvat ed

gl sy ondb i (RS IREABRTIELARGH) SRR, LRk ABRE BEIB PRLBRLNA

car boxy| ii,4-berdod sziny normgts:ngh drofup £ hessubstityenty | fog eahpsptionall @ subaititbe group

i nformati on op netabal i.sm may. be obfai ned from The .Phar macol pgi cal, Basis of
Ther apodieiess Tuais, BAPTING HOMSEORIPINT HOPLETEh o0 OpP Fhethoxy; Shoxy,

Met abol 'ﬁr@;t?oxgrf @Tiﬁo,‘:?’i‘ﬁ?&“'&%&'bﬁeﬂh% eg Sh&m6AN B&rjidentiaiigs ehédier by
admi ni strati oh of conpounds to a host and anal ysi's of” ti ssue sanples from
t he hosthenzylokyy henylcarbambyn 4eflucrephsoyln dsflvero4-metbaiphenyd e 24fgryl,n2-thienyd, and

lLysis, of .th ul ti ds, Bot h. get hod . vel in .t t.
e oD DkByids siPetinon o By ARG 2-PYmi A o L3 e At S he.
time coupmeolof-yt NeoRipREdlidRN1 SRt 5-Rle 2 4.9k 4i%z01.9-v3 2B 3dif¥th9f- 1 HhSmepMpound

of Exanple 1, administered at 1 and 3 mg/kg, orally, Vs vehicle treated
cont rol sl-yl group.Figure 2 is a plot showing the time course of the effect on

t bl add | i f 1 f 0 i stesed at
0°3 and 1 o/ weRRY R reloshls o BIRGHE Bl 7 37BN, Bpng U IIASLEE, O
showi ng pyidyl, ¥rBethony-SyQafo-2-perigflf Beyarmtideny)) afltleyanol-piRzegbgoupy of the

reference conpound, MIEP, admnistered at 1 and 3 ng/kg, orally, vs vehicle
treated controls. Lower-Urinary Tract D sorders



20The nonencl ature of | ower urinary tract synptons and pathol ogi es used
herein is set forth in Abrans et al.,-8Neurot and Urodyn. 21:167-178 (2002)
and Andersson et al., Pharmacol. Rev. 56:581-631 (2004). Voiding
dysfunctions can be roughly classified as di sturbances of storage or
enptyi ng. St Shagessyefersdeompeunispecordingad fhie rivagtiathare shase agepapilbisehof t he
bl adder a"dle%z)geri 'nﬁl%IUde i ncreased daytinme frequency, nocturia (the waking

at ni gh;ax‘(i)I % mes to voi d), urgency (a sudden, conpelling desire

to pass uri nghé fdctivity AF fHel cobtipbuiidy ekl ent®NCnaY baxakasutddannt i nence (the
any involuntary |eakage of urine). Urinary incontinence ma¥ be further
o

char act éd) ZadividueBy dneasuring shedviodisg atipidy ofupi tastr gomprusdt fosetheemiGud he

i nvoj untary, a i n sneezing or coughing. Urge
uri (r)léary i ncrglr:ﬁ%?ér%éﬁlg}eﬂ?ge%%ﬁgf%59(?%)@?{11&1]@#?0?@8 Sréjlge of urine acconpani ed by
or i medh)atidkntifpihgakshe dedoyorip@mdsyhat:M xed urinary incontinence is the

i nvol untary | eakage of urine associated with urgency and also with

exertion, dflf oind @perGlFestpirovighametingy of al legst il fdMt aence is the

i nvol unt ary, e%?zﬂ f [ (Y | &l [ been
exceeded, e(.z?;. , Ir gomgam?gﬁlll gercgﬁtgi:llvﬁtmtg%adfgﬁnlggyyw%%%r g@?@aaﬁggéeﬁé?g 0 any
i nvol unt ary | os$firdfy for itheenGNdateapialand iirows [IanGh ebeptdress of uri ne

occyrri duri ng sleep. . Voi.ding s ms include sl ow strea

o 1ei b onouitbaly RifPemrina e abiths o€ st O wouPhpedsadendiadaricd b to
(interm t1teneys ad afagonishBr ﬁh&@@h@tﬁﬂ@@@'&%?ﬁ@%&b&ﬁt&f urine flow during 5
mcturition, hesitancy (difficulty ininitiating mcturition resulting in a
del ay in t hRreferabdy, b agtivity 0f cafpewndshidentifitidvindsteps (a3, faalyd (@ sbmss iuri ne),
strainin nd erm’pah drti bbl e.t&a %ol on eddfi nal  par.t fﬁl];) m ct.urition, when
the flo o4 P80 eHng, e FARTRE 8 P ppEpound in tregiiggat of oW pyngry Jrac

di sor degiged¥B¥n hidnbiesr HLaERLESRHEIZSGeRY RosdPRERABIR ihPEbrRportMiRicafifed | - €. |
a syndrone) or by etiology. Individuals suffering fromoveractive bl adder
10 ToAByxtshihartiyify in incegasing\piaddern Yojume PARSEity froeansyippt @i of ur gency, urge

i ncont i nenceqy, | ea ) t.] frequ 0 oct uyd. a
resalt of aelpt B8R EES S hTEes hO, BRRrERv 5 Hldion SR LS Dl

i nst abi Piefatablidetheusitts atelphdrthacaigically htdeptabie) Bkhmplel o raciie nv el medyolg cal

abnormalitjes, such as bl adder stones, nuscle disease, urinary tract
i nf ect i BAPIYediR Gomp pbepnacsrticnilyr acoapialle aci spditian salts dagludes Jwhiage not

5 e ] el add
i ch olaed VG SR occfin AU AREDLG IRrBRICiee Sufl R M MERE IR, 257

ich occurs as a resu rusor~ musc 0’ as
det2usoor hygebroaiit.e kiydrpicies; dndearfiuzotio, phosphorawy a4 ogillcas sdits dedesd froRat | ent s
wi th neural agi cal . di sorders, such.as stroke, Parkinson' s disease,. diabetes,
mul t i pl BOWRIE Openie aﬁa&r flﬁhasaipﬁ@m BpEeTand drarbprylig acids, ahenydsuhntitied en
suffer fikouBiO LS IRHrSx A VARG ¥GdD! MBHioi2 RidOhebrhhtic adilid) cilf#ﬁaﬁtg and
interstitial cystitis) s a lower urinary tract disorder of unknown
et i ol oggronfatic suiphwoivi acids,| gndafabesis; snaleien guetinic rioddiitsicageds. f eNeh-dmitizg t hough

d child | so.be affected.  Synpt fint itial titi
Can | ncPURPGL O G e, MG UAC B TIPS UERey el fonpe ' ©
NOCE3IT i gulpHites UREAPHRY, CniRfite PhidphateditodoBldlogenghosHack, F dihidyeshphysphaiedi Ng.

Many interstitial cystitis patients al so experience 25 eadaches as wel |
as gast meiaphesphitaal pyaphaoskhate, preblsrides . briomide neodides e gcetiter efridluordagetateystiti s

can als e socl at w t.h . ulcers or scars. of the.bl adder.

o ost o PPEoRR GPRLTS b6 Sunle. SRTnRR. | NFRE S Sermteo saacate, nag
have befim#agomslead, hanadlhteCbenapite oxtilo@benvakt; P48 lbdnicata ddihitrobBdRate,
popul ation. Prostatitis is an inflammtion of the prostate, and incl udes

bact er i Birthilpiss pangenesyiiphenaiee tolvanesuiplnmiate, pheaylacsiate, 3¢itrpige dactqte, maleate,
pr at |t ﬁ‘?“ ! fexq.al it [ r.ized by
i nf arrrrj[aaﬁ%?i 0 %ﬁgﬁ ?%@?é\%a g]r?gl ac@g?icgﬁ{ﬁiag%{ %ﬂg%a@#&‘[ﬁg Braag{sd?as éngl and,
usual | yasnagdeitataad the tiikesynd ghiensé, gadadiuronier @es efdr dayinplRe Bergs us ndy

i ¢ bacterial prostatitis is distinguished fromacute

and/ or yrgency. .Chroni g

bact eri gwhaﬁpwggftsﬁgs’bés@&”@n&t"hé&ﬂéﬁﬂ)r ent nature of the disorder.
Chroni ¢ non- i LS i Ikl i : t he
-15- prostat 'gﬁ\g}\ﬁ]ﬁ%’ha% gﬂ%@ﬁhﬂﬁiﬁ%m ag‘?ﬁpg%%sglg?cﬂognggﬁl é‘cliﬁ ;cl/rtﬁ e %r%gcg ce of
an excepspared dyousmg afdesindd agidat draye eelabgropnatpr dBiteasaltcmay qredipitats froot
currently associated with bacterial infection of the prostate gland, and
usual | y associated with synptons of pain, increased daytinme frequency
and/ or urgency. Prostadynia is a disorder which mmcs the synptons of 5
prostatitis absent inflammtion of the prostate, bacterial infection of the
prostate and el evated levels inflammatory cells in prostatic secretions.
Prost adyni a can be associated with synptons of pain, increased daytine




20 spraying of the urine stream intermttency, hesitancy, straining and
termnal dribble. Tr eat nent of I(r)%er urinary tract disorders also
i ncl udes treatnent of OAB syndrone, inCluding treatnent of one or nore
synptonms of urgency, urge incontinence, daytine frequency or nocturia.

T t t, af | i t di d furt t t t of
any of - 98 a8 B etlrRh R Ao GBS B SRSy APGALE) RSO on.
caused Ipgr eia:%gé,ogi #fueBusMol itionYsTtantdcid such Gk hiRghloft Rl hhy BE addedtthtahs,

prostatitis, H, neurol ogi cal disorders, decreased urinary conpliance
(i.e., aeesomaswspbiandedr a soowayed dapuciheyesulting mixture yeperatef tragrybessused

L0 " algbBR AN HOLA o BATIARROR St hd Aotid.- RiserpHJ AR Took HERAL 1 REDGS
e.dg., u e rrncontt nence, stress 1 nconti nence, m xed Titicont ifnence o

over §| owissflved 60 atsulghle @olvoks Horldxaftdple/ ah AROALE HIRAGE B ofmoL; amdabe Byidand/ or
associated wwth OAB or BPH. . -16- Pharnmaceutical conpositions | .. Wile
it s p&iba eddedar the swmeptlivrat pr pfhasuliabie splvert ctheseseinae peidiadditiest ance,
o ot o880 B! O Beeaflied URoRG, oy BASEUASI e 10e LIS ikt

phar mac eiikopzrap ] ythee oeipdxahé,end ésotdtal bysBltadived Wi th regard to 5 the intended

route of adm_npistratjon and standard pharpaceuti cal ctice. .

Accor di ngl y, T asﬂeédé%%afts Oh 16 g HeS e@f&%@i@@%&l}%@&&%m
CONMpRSI thhQN FGAREHS i GuBichAMMaMt: lof Bk AGiRA24%A ABChroddl WELRPTRS the
N- oxi de or pharmaceutically acceptable salt thereof, in admxture wt
phar mac eutvenébhal mamept dbé rec dasea form. mdy) bo nggeuemded| byneoptasting dledsalinform
conmbi nati.gn with other .t herapi es and/ pr actiyve ents. cardingl y the
vent | GHITEP GereHE! 1S e Fis BRGPesEapdBt conv BHATIdORERT  Ane dermpaet LB
conpri Sigierafromestr 1effecEATRAN Meinls Smdévidh ah "Re@iH hieRida) pPERARSERICE as
derivative thereof, a second active agent and, optionally, a

phar mac eokubd#y liy pelet eplvents.cbw antherwise g saltc arebiquenhlant to pheisrespectiye figeat i on
it owill bee,&a&pgr ecieat %g}thaste %lhg o 15 conpounds nust be stable and
con}ggti 6’?% HPREER" SYHEFBh S THE ot her conponents of the fornul ation.
VWhen for nul atf"hdrrﬁzﬁ:@@t'i@ll?h)tqédme BEy daditionossitg ek formed YwilomeRls &Mimines,

formul ati on, conveniently in such manner as are known for such_ conpounds in
t he art such as alkghand allsaling gayth anetals o Qrgani agings| USrmplesced Wk used g/ or

vehi cl e \W: i L: | LS. 1,01 red. e i cal
conposi tclmclj(]é{{sg %P St8 (‘alﬂ’{1 r?@grﬁ%l@h%g%t gzlaﬁl a@%ﬁ%‘? r111§tg"| o%;!s}ﬁ]ﬁgﬂén%(}ttgﬁfgn one
carri er anfsh fpbaNNGabensddthylaiadiatine,c athldropidtaine, ehbliggyi disthaobiming

wat er, salipne sqluti onﬁ, aqueous dextrqse so| uti ons, aqueous gl ycerol

sol &Pi oicyclohgxdpmie, sthdenriiaginedenetaylehermmecetnia Prasfihfal , veget abl e or
synt hetic origi 3 : 1 Ol ks L ] [WE oi |
ad the |1 ke, opea A GREBRUEd Ridtic SOMPRAT Re Brepficl o Sonfibtng ETRAT
dext r osacintorgl war al sticieti enuar ef phef dasabd ybasepb opeduas thraisalt ensthe25
particularly for injectaple solutions. itabl e rmaceut.ical carriers are
Foscr | bEanYSRORE MG e B AL Hia besstentaled iy, Contaging Qe 4, fomy

Edi ti on.wifhg £RRUSsaHS thefRelaBent i on may be fornul ated for

adm nistration in any convenient way for use in human or veterinary

med28i ne and Gampoundsof itbe investief onay havd bdths avbasti and ey aadipecenter and
phar maceutical, conpositigns.caonprising a conpound of the 30 invention
adapt ed%%%? Offsle ﬁngg%ﬁ)ﬁ@r?qngwlé%}%ﬁ nary medicine. Such conpositions may be
present ed foOrrHese skifled i ARY Rt OBRaniTBERA st Will tdpprediate Bfat GRMyObrgaBice
suitable carriers. Acceptable carriers for therapeutic use are well-known

in the shapaadswenfam egmaplexasavidh wolvrascini wieeh theyareseaetpd er frpm wigh figvon' s
Ph tical . Scj k | i shi . di 985) .
The. chortePEPpismeh SRESen AR THAH BMARs o 1lehn, B STARR" Pugimpl 8°) .

t he30nt epA@tbxvith Fatef isdaidiviias r-aydrar” a8dlvates bd dectoptpatidofilit i&htion are
practice. The pharmaceutical conpgsitions my nprise as, in addition to,

t he car ryiiin giyscone phHiccingeniiony (Bhe sajtgf iﬂaeaﬁﬂrggqqndg b phirmgohagisstes),
coating 3@%\%&%5 g%ld g %\%ug& a!f&g' 1%1}%}&1%% alf SG0% gggyategf teﬁlgef )é%%%.}égsof kAPt zer s

dyes an avoring agen provi I maceut 1 cal
conposi tsanatedianallidsiooin tprtikssersiidled e thel arthsidl eorapatindnfolmelzbpinteractonartbi ¢

acid and esters of p-hydroxybenzoi ci.d. tioxi dants an uspendi n
agent s rwf\@af alt 68@%@% sivati e%@%&%ﬁ% * H1e RIFRATR RO OB Bt | | ed

using known mlling procedures such as wet mlling to obtain a particle
size appropriate for tablet formation and for other

h a



10 formul ation types. Finely divided (nanoparticul ate) preparations of the
conmpounds of the invention nay be prep&red by processes known in the art,
for exanple see WO 02/00196 (SmithKline Beecham). Routes of Adm nistration
and Unit Dosage Forns 15The routes for admnistration (delivery) include,
but ar eestatlish¢dvint the attdseepdier exampis, dBristain. oPelympanhdsn im&harmagpliénal selidssul e,

or as aﬂg%$§ﬁ%ﬁéggngg&ngggg?:topical, mucosal (e.g., as a nasal spray or

aer osol on), n parenteral (e.g., by an injectable form,
gast r oi nt est Comipounddtlr G RixDRln rdcBiniaPeitide®de @l any HheREMEEIHARIN. Rédeidy ENOUS,
intrauterine, intraocular, intradermal, intracranial, intratracheal,

i nt r ava@ixiEres canbe sebicelsd 6o anthads fpaenanfigmiere cateagitalo, visldmomnasisins |
ophthal Fnel udi i.nt ! al b Ntr ac e LT e tal,
baccir, Ol 1) & Butaflen it or Hhsol e BCR Wkotiih RBARLIRY suldff ' 7,

i nvent i eantibgletide those in a formespecially forrmulated for, e.g.,
parenteral, ogral, buccal, rectal, topical,, inplant, ophthal mc, nasal or

geni t o- ur i naPyriligion| of sprplex, BNXERSoR] H#{EcomEe Bk RaRimRSTS Jypically
conposi iJ t 5 j.nventd. o, rg.for A t J [tabl e
P e R T
requi r eenentiomgep epaiisngnon s¢rendi §tbgr endntoelerice pyirs yas¢ efmsthed tpurified oinbe

undgrstood that not. all .of the conpounds need to be administered by the
santh T oo RS ALighed FoF g B GLIF ORI s BT BREeT A OB LS v e
conponegdmpdsifths td@ﬁﬁ)ﬁsﬁ?ﬁ"ﬂ?ﬂé‘ eRArtiofRYs. PRe@lidH St 812 oR¥rsAihicRIl Rquireyt es.

By way 30 of exanple, the pharmaceutical conposition of the present
i nvent i mactiy obendleswlar atterdction bathde|dhirek egenisiegg $olvenhi oxpeaipmor mplyixa

| te f | e, | ) |- for.inhal ati
i ngest | BPELEINPRERE SNl W PudtuFyPY poTiRHe Tos BRERAEATTE Gorfiul at ed
by an i piceaiRibRuicOinid afliixn@elof dedsitreoers b reRUBAWit a Plrd SHahBORACSEBa - 18-

i ntramuscul ar or subcutaneous route. Alternatively, the fornulation may be
deslynetecprd Bgendel4 \eieae] visg aggnts i Pledwoggsding diasteromggisrnsodusts eagehen be t o be

del i ver S ! [ C | I abl e
P e S R S A e
exanpl ereversirdg thé nitial chemicalbtraisfurination. pr ot eol yti ¢ degradation, stable at
acid pH and resistant to the detergent effects of bile, For exanple, a
conpound | nB§sAbEIEogfk W@ﬁmawneﬁﬁ%ﬁﬁ @ceqraplished by ydiHeretrers @ﬁg@F iMeNtoat i ng
| ayer b I r, gi | j i

sui tab@‘%ﬁ%‘gh} c ggoﬁla\e?e%%n.sdﬁ)ig‘ ent g’r?i"(:" ?:%gﬁbﬁ%t‘?gg@f %ﬁ%ﬂng‘%hgd gélsgh%P%hor e,
sep2lr at €hy nmoncovelednbimdatg detwesh hantiooldrowindg tioa rchbemategdphie. gdsortsat ut i ons

or dispersiopns of nmethacrylic aci 0 copol.yners, cellul ase, acetate

pht hal aFEIEER dpsdeomeit %Plsmsyfea%@s tﬂyﬂeﬁf%ﬁwi awﬁwﬁwgﬁwﬂ&wﬁﬁi@@

pht hal ap§ndsteLmnRE ERYknaltRdPhic §lstedl. OFRe AFE bRinBomefcthBRfdRe nRAL YO
acetate phthal ate, cellulose acetate trinellitate, . _

car boxythetchydreatograpldt bystems,es, g stodirhnnt diffegertiaates allowhigdorthemseparatbat | ng

| ayer pol ynmep(s),_Fqr. envjronnental,,reasan an aqueous coat in F Qcess may
e pr ef or | edCHFH TSHOHREAHLBHS T SeueBRn B e & R e RIS 2, o
nosgs pr @fdge,; f8eh MetaChemVWigdhRoRRRE JRE.I aldevisibh NS WBCRithhéiaties, AAPOShkd ONS
can be adm nistered by inhalation, 1n the formof a suppository or pessary,
t opi cal ForeptnChe Enationests eanl bsrqnelyzed enduipurtfied usingafar esampleeditrabstaldigty ng
powder , skih ~pat K Y. . bl ntaj ni ng
excipieH&%agigﬁﬁésﬁgtg?gg'o#ﬁpg%ﬂ%§%¢ %¥&$%@3§%§ﬂﬂ2§&§?%oeﬁ%Eg%gﬁ#ﬁ%? al one
or in 2&naativiétitlc@mphiind ignedbiliRats thegurthde dhssili@ypickihg @ldtetal.s, sol utions or
suspensions containing flavoring or coloring agents, or they can be

i nj ected par Srehepxigivpinerand lejeasirears pramplenofulyng | Ry and use sombinatigns

su ta u r | §: DGL; D] ti . Ltlons
oy b S ot erion? Eee ol AL Blpo I ElohE LM R AR 1

f or nul aaehdevierchirab recvgiitioron@b beassvdved AOPTFped coluing ahalgenmastidrhansnst t he
present invenfion can be adm nistered p nt 1y, e.qg., i nfusi on or

i nj ecti AR ORBPE e BAPBEMENER & gt (et o that {5 ﬁr@?_éamﬁiﬁ%%@s% ed

par ent egalial iftriatiTithShe atSPN THCLAEAS AR eIy bntald bhEVEIRYS! ¥,
intraarteritally, intraperitoneally, intrathecally, i1ntraventricularly,

i nt r aur ftllomang funcliontal gempset Jagid armt -bassy hydragén/bondnionenarsifer agcé¢ptomppr an

subcut aneously adm ni stering the agent; 30 and/or by using infusion

techni ques. Pharmaceutical conpositions suitable for injection or infusion
may be in the formof a sterile aqueous solution, a dispersion or a sterile
powder that contains the active ingredient, adjusted, if necessary, for
preparation of such a sterile solution or dispersion suitable for infusion
or injection. This preparation may optionally be encapsulated into




For parenteral admnistration, the conpound is best used in the formof a
steril e aqueous solution which may contai n ot her substances, for exanple,
enough salts or glucose to nmake the stilation isotonic with bl ood. The
aqueous sol utions should be suitably buffered (preferably to a pH of from3

to 9), if. The. pr. tion of sujtabl enteral 20 f | at i
under " stBHAT GiRdng ProRERAST Sharriingy s el 85 SRe on P iRt | oot
t echni quespdBhds BEHE theth,t TS oK bdh@en iderit&tBreditvolve the forphdtion! i dniii@ct abl e

sol utions can _be prepared by m xing a conpound of forrmulas I, II, or Il
wi t h an fappeoirasand cabpydistacklid one or nore of the aforenentioned carriers,

fol | owed by r It &k ARG - | t g | I e for
use in the p?%h%aygﬁpélﬁhoﬁbwsl gﬁ iekglgpféﬁ)ﬁtt%? 21 (g%#u?lh gﬁﬁ%ﬁ@%@#%
pr epar atfopthenfoihgtth: éfsolutel€SPr sonfiedel iy dgoigh atdctiveaptridtiand, ibabinchsicah

provi de powdery m xtures of the al dosterone receptor antagoni sts and
desi r ed emplgres alse may an impetang frlep Adyisegen kondisre, &t-oF interaglipns peshdipolene

COmOUn AacREfOL! ifhol G A2 dMPRIbAM™h R, (RIEWAIRIOPAL UEHAAMIR" of
veterinary dicine by injection (e.g., by intravenous bolus Injection or

i nf usi ormaybe\ticaessSdlyiwtenaheisauleanoleand dodsane ootstammrthe giouph hepialed fatkohsg- and
may be presented in unit dose form in anpoul es, or other unjt-dose

cont ai né’P_g’;‘mb ACPTRCHANSt | DERoGkiziine aw?éf_s’st,o Pz Hapudesa Py g g cgme

Pr eser vakbiSly phle AABRAS fkRRinkOind BirBSHIRMcRYwWRRh! Wodld StHeAHRE Hteract
suspensi ons; “solutions, or emulsions, in“oily or aqueous vehicles, and may
cont ai n stronghylvattothy stagemiry pbarclthmsgls nepspedifivgsterso aldedaczensg, sol ubi | i zi ng

o o 0 <Pt BT AR S Uy e L
steril e ,sepih@Sehy Eﬂﬁ&n‘@ﬁ%&ﬁatzﬁ(ﬁgﬁf@f PIS€ on silica gell "Pheéae ARBteRbIPe palt§ are

invention can be adm nistere . g., orally or topically) in the form of
t abl et s, refsapd t bereings diasterecmer withsuppso T LEi Rih endbdiasterspmes with doweni 1< Ry

contain J avaoring or oring agent for,.i di at e-, del ayed;

moai's! ede Cal¥pes o GRLEEEIANRT G p ot ateRighm Sl o 2 e
conpoundsngdd eddifiomBveiig MBtheay wall &BoWe iPthe IBNGRH ab Bosb dBRAbEd hateiher i nary
use in a formsuitable for oral or buccal adm nistration, for exanple in
the form of sBrutsldive, copiggratiopr obdhe dinstercomesiseBaisy cay e deduepd byothea dry
powder far.. ti [.on_w 1 SHi.tahl.e ' e use,
opti onaIﬂ%lu\%&{(‘yﬁ1 O;f ?}%b%e?ﬁgﬁl\éﬁlg%%@gers :2%1 N %%{ég[ﬂesg#ei%ﬂég ﬁ‘%ﬁ;lg%l @#e nés)[q_{ssglr as

t abl elt s,m@gpﬁims ,tln‘b@-ﬂﬁlm'ﬁmapﬁﬁ)ﬂélb|geﬁerat&ﬂ|5y8ccl>lhpllthl$<ﬁﬁtb 1 ch@nﬂd &fx,pé@gsmels, |
granul es, bullets or prem x, preparations may alsq be used. Solid an iqu
conplsi tP SRAriBHtaRses) tﬁ%@éﬂ%@»d%e a‘?‘&ﬁa%@%@aﬁuﬁ%&e{ww Hedaetgstifaliynown
in the { Lo A6 C L 0 ically
accept aﬁ%org??ﬂﬁg?@é@%ﬂie&ﬂg%igl pI gﬁ%@m@%%&%ﬂ e 7 rEPers%ﬁﬁ(‘jlggﬁﬁ qﬁl form
The t ablodt thendigsteromario paksi @ineb¢ Sndiveecly adeteriminak bysdiatdviering abt | abkalst,

| act ose, sadiumcitrate, calciumcarbgnate, dibasic cal ci.um phosphate and
gl yci ne,coaﬁgﬁlrﬁp%rbsro;ﬁtsglggqjg}@ggmgg lé‘r%‘ﬁ??rg?oémé%lé% a@S‘feﬂF’eﬁﬁPé‘Eg)'oP. t api oca
starch), soditfp Msafed cgﬁﬂ@gétﬁ?neof HeOSERDARdrO 80 %&d&éi&‘nﬂﬂéh 6§ r\Ie?gl' RveBionpl ex

silicates, and granul ation binders such as 20 pol yvi nyl pyrrolidone,

hyd26xy gmopyl methiag| toethbsd slsiled HPNIB) arthieds: oXyRay shfifaetiony | axslat Hidyoissicr ose,
gel atin d_acaci a. Additionally, Lubricating a ts.such,.as ...
Tagnes! CRRS IRt thy deh St gioptan ¥ WRCHA @ SRR Pty

i ncl udedyt thbsreGUIMASIAY AP cBRbeDIRIFRIN cgicAll @He W@l dfVihedeNmbb&ls fr@rsitnR4r r api d
or controlled 25 rel ease tablets, mcroparticles, mni tablets, capsules,

sachet s, melaekles piepared byirerions wsihspmingoyn mechaniposies.s ketone reduchenspandat i on

t her eof | itio J.d-state forns of pantoprazole of the

pr esent T Vgg’?f’%‘r‘“flaglgﬁgﬁfégg%{;?nyeh%’ghgg@'ance, oral preparations may optionally
i ncl3pde vari oKt piesent dirvbnpiba rAIRC endongrakses atdrédiscin@s feths i syh@nti Styp§ uaid as

bi nders, fillers, buffers, lubricants, glidants, dyes, disintegrants,

odor ant dnixgireetherref sncoyigtoredc when is a Qeuhi% pend and Rs ¢ ayalkyseronnand/anasisye
t . G ' . .
conposi o ¢ *Fhe Bty GFATENGEY Eabh-Blola PRI MG SIS 0 dedltnal |

of phar niaabiyt boralkd ytoascehiha ixémeliis icompared with hypdrogylagrogpopdsd diimes Tisef ul
in the present invention include, but are not Ijmted tQ, starch,. .

pr e- gel HGERISQIBErSS drsienatedas &W%ﬂ@%ﬁ&*ﬁb@@%ﬁﬁ} fine Bydfos) lis on
car boxyt net hyl cel | ul ose, croscarnell ose sodium mcrocrystalline -21-
cel lul ose, alginates, resins, surfactants, effervescent conpositions,
aqueous alum num silicates and cross-1inked polyvinyl pyrrolidone.
Exanpl es of pharmaceutically acceptable binders for oral conpositions
useful herein include, but are not Iimted to, acacia; cellulose




15 polyners of ethyl ene oxide, sodiumlauryl sulphate, nmagnesium | auryl

sul phat e, sodium ol eate, sodium stearld- fumarate, and colloidal silicon

di oxi de. Exanpl es of suitable pharmaceutically acceptabl e odorants for
t he oral conpositions include, but are not limted to, synthetic aromas and
nat ur al thasamgtside of ¢ sefergace plenepessugrthropgh dhe =N daykle Bond pg thessrowp gf |
banana, . . u LI C ' i.ons th X 20 sim | ar
ar o, MRS Priod TheSa sredRERE |y ARG SRS, BRbBHRn - SR Fln) The

or ganol ept i cTke iBphadi hisbyerkomphdies papdiugs iodnhé kampuidds e, o, adonf@uhde
pharmaceutjcal conpositions. . Exanpl es of suitable pharmaceutically
accept awhish aglgaseragractipe payegt %%%ﬂﬁ%ﬁgﬁ%?&d’éﬁ%ﬂm&r mgistergdaotad to,

syntdet I S i b [ 0%l - and
Xt oot DS S, AMENaY h ARl AR UYL B moRClBicaly SRLALERS
accept atineponadt thagds f amveital dntal acpiposcdlogingly tagiive algeyt bsed metabaldd | i t at e
swal | owi n nodi fy the rel ease properties, inprove the appearance, and/or
ok ¢ NEMTTRORR (i Bt ST OrTIBHELY here BePaBR oSO NEPe Reoad. BHuEs
hydr oxypeRy iiifetohiBhhdd LRGuch ¥ G4 UBY BB YAdRtidabRSadBe cleaved in vivo to
acryl ate-met hacryl ate 30 copol yners. Sui t abl e exanpl es of

phar maceslaase tilelppreat cappainde /s weet aprerdug madilhendargdes cheapissl chiapges undet ude,

DUt RS 5, 283 GRS PR SSBHBRE y
Sui t abl ghepxadfaEe PharkR3SIBRCAW Ak lyerdC PeRtiAk Sndhstld @nfpouied LWBereld ar e

not limted to, citric acid, sodiumcitrate, sodi um bicarbonate, dibasic

ﬁogi um s ph ameno, ragaexy TNt ebonded & Sﬂﬁ graup dhaitrealahel cleayerei vim to
ot actBgnerats the fee O A Arn EAIRNGY, Boul ILBERN, ERAFSEERARE |

pol ysor iatude, but are noSthitdd aOrERE (el ONacetite, Horhite,| @fd betpeateririvhtbrspef

enpl oyed as fillers in gelatin capsules. Preferred excipients .in this

regey d FaveRQuads [ 9 v ethes derivave whicd ynendwéng bropghtdadhs plysitiegieel bl @cul ar
wei ght ﬁ?&%ﬁtéﬁﬁéﬁé‘ﬁa is %hﬁven’éﬁrto fRURRYS géﬂéﬁt%ﬂg.' @Bﬁv&ﬂﬂn%rpr%édﬁ}és%r the
agent may Be conbined w th various sweetening o l'avori ng ‘agent's, coloring
mat t er e sélRctilyesnd piepragon b sdisablegprantii® derswasipenshientpsatedtia thaakt \isceh

di luents such as er,, ethano pr o ne. gl | and glycerin, and
conbi na SWPIH&@%FS&‘&I& 8351%%}%8%Bg%hgsewgtlﬁg& nvention may al so, for

exanpl e, be pRL LG HAAdPHRRERH P HeREmE nPnneCRMhAhRVRIn&oM¥aNb vARE
suppository bases for use in human or veterinary nedicine or as pessaries

e. 20 cthay abmierigordbemny bo delivepakivar iesdrasie forml 5 Bhet teanspeuradi patalke ooetlieng t o

the invention be f.ormul ated for topical mnistratio for use in
unan ARV PR PR ettt PR PSR oft B ean o b afierointiG
hydr pgeﬁaag?,\dépédne&%ion&m adlrbQIgg toSthe ABOASIngRAMEESISWT Svdr Wihid) and BEIR%rPHL
dusting powders), pessaries, tanpons, sprays, dips, aerosols, drops (e.g.,
eye earthgactissiagwdisptio the pgsnt-- ons. 20For application topically to the
skin, the a f th . inventi f - el i table
o ntrentcont D Rics RRUER A0b ERina uiatuRG, ( VIHEHED TS Brbbludy
exarmp| edisdosdxliadéif iwial derbiatved bf A0Foenund Wehiflokd Qined: whnngie adonfpolind lid qui d
petrolatu white petrol atum propyl ene glycol, polyoxyethylene

pol yoxypeapglissde Hisnisonnactivnmetabeliten gefgixio & blolgaieallystiye deryative of

pol yet h lycal .. ki qui r i | e.25 C s wax,
Cot bar yPordyonfl el fe bl sRRAAS Lhilpoly  SEGAEed ThE oot Shien iRk
conposi tefeanso theysual sHihe gindbaesges diyhelticlp h garthabn ishlestdricy iaclemptdinl theddngdi ent s,
such as polyners,, qQjls, liquid carriers, surfactants, buffers, . .

preser ikt . brict 3 pqrpeqpuads preeer,in daebddy 46 PARAte by cargnes withia the

colgya ; r . f MReEHbCak! C 2hl nmer s
sui%brﬁe&fyo@n(ggﬁgt %ﬁ‘%ﬁ“%mgg’%gé ﬁaiggéns i n%’:}}gﬂt?dlgl,'e E%)S? a‘éﬁpgt:%gt&lz?%%/ed to,
acryl i cpppdhgenspesificcstuctira sateddiony a¢ itheesompannd. alSorcewabpke; metdehionsd Pédbse
sodi um t hyl cel | ul ose. or. hydroxypropyl.cel | ul.ose; natural pol.ynmers, such
as al gi TRV, MyLeh it oxjdatys ant zedofye apptiopt oulife uridind Gigfbsplile,” of

sui t abl gupliBhyRaRHEhLER! éa&’alf‘s%c&x@t dfsfor U1l M WhivaledagRc®niSRid mdigtulaiele but
are not limted to, mneral oils, silicone oils, fatty acids, alcohols, and

gl ycol saromafigalcohols, aliphatip hleehal$, cgrhioxsilic acigh amiaescandi fred $ujphyded retise
liquid carriers include, but are not limted to, water, alcohols or glycols
such as ethanol, isopropanol, propylene glycol, hexylene glycol, glycerol
and pol yet hyl ene glycol, or m xtures thereof in which the pseudopol ynorph
is dissolved or dispersed, optionally with the addition of non-toxic
5anionic, cationic or non-ionic surfactants, and inorganic or organic
buffers. Sui t abl e exanpl es of pharnmaceutically acceptable




20 isotonic, pH adjusted, sterile saline, or, preferably, as solutions in
i sotonic, pH adjusted, sterile saline, optionally in conbination with a
preservative such as a benzyl al koni uni GAl or i de. As indicated, the
conpounds of the present invention can be adm nistered intranasally or by

i nhal ation,and Jd s conveniently deliver in.the form.,of a dry. er 25

| nhal o PSR G B BBy e (P R dedodieR ARy
punp, S IERYapRliideBuh Ediion)McGriveling©9e), pagssiit-ahl e propel lant, e.g.,

di chl orodi fl uoronet hane, trichlorofl uoronet hane, dichlorotetrafl uoraqethane,

a hydr of | uor ddpiRbeldess (dhthes compounds. disgloped |heerinetanahe (depiafiad mathyr diy
1,1,1, 2, 3= t . car J QX | t

s  abl SO, & ColoBE LR Rt ALt iR R T Db P ¥y b
30 det erifgubatdobyofpovipotintdg withiahspatit ocelBl i afra amt andgsianafUtic rdduéting
pressurized container, punp, spray or. nebulizer may contain a solution or
suspensiEHPgEngs, Soth e@@dééﬁp‘ﬁ?}bé‘}o"é?@.tﬁeﬁi ng a mxture of ethanol and the
propel l ant as the solvent, which may additionally contain a | ubricant,

e.g., sorbitan trioleate. -24- Capsul es and cartridges (nade, for
exanpl e,Brdaf Grasorebtatni d Drawisgs i n an inhaler or insufflator may be

formul ated tq,.contain a powler, mx of the co und..and a syi.tabl e powder
base such as TERECsE 8rPI8Y Hhesring the fme cougmg o e 1t ahorah eddet Fafims,

i nhahat i QPaditieo rIREIBAMPERESRNHPN 1! RinkinRtdreV &Nt D3 IngRY, Rauekivéricrd for
use in huhan-or veterinary nedicine via a nebulizer. The

phar mac dteatedafongolsposi ti ons of the invention may contain fromO0.01 to 99%

wei ght per val.une pof the active terial. For.topical admnisiration, for
exanpl et he Tabigoars PoioGanige Bt e ot o HRFve oo Rugloefyplie

pr ef er aklayadityOde #¥ &mpduad asFt ExnplBti®! iadninidErElent ALt iang@ PagIkS &ally,absso0 be
adm nistered in the formof |iposone delivery systens, such as small

uni | arrelvehicla/segted eontrolsar ge uni | anel | ar vesicles and nul til anel | ar

vesi,gl es. Li .C e [ . I S ly 1 ch as
chollgst erol, &gg'%g?fﬂlsargﬁ%r@ %I‘qu%ﬁr%glﬁ) (E; I d%%%o%’f%%’s%ﬁ‘%g%p g?o%d@ggfx Plcl:’%ré
conposi tdaparityr ofithiet reft@emgecdngyon®d CMTEH, Sidagniafered§ teT tand €3 hip/lagoerally,ofs t he
present invention ma¥r be admi nistered to an animal, preferably a human, in

need of Vehisls tweated eoniralsur onuscul ar dysfunction of the |ower urinary tract
described by E. J. McCGuire in "Canpbell's URCLOGY", 5th Ed., 616-638, 1986,

W B. Saunders Conpany. As used herein, the term"effective anmount"”
refers tlapwn-limumn TrachBisordesall ts i n measurable anelioration of at | east one

synpt.om or paﬁl_}%rreter f a ZBeCifiC di sorder. In a 30 % ferred ﬁ)grrbodirrent,
t he Ronpound HHCHEENGRABE BESWeR vRHEY Fapthsirgptoms apd pathofpeies ysed hgrepn is

ur gency,sePYGiAe AbRnk @048 ey JICELAREREAM RDABY-178 §IOE) hd ARIIGSH etihl nary
conpliance (reduced bl adder storage capacity), cystiti's (including

i nt er st i Rliaainaca/sRevt 56)81468¢ 2A0dhence, urine | eakage, enuresis, dysuria,

i hesi tancy and difficulty. i t yi ng. bl adder . | th
b ef or Led enbia iRy SR EBR ot eF o Ey S coe KRG Hise® e Bk Prs
enbodi Meipt{ing. SR nptEmY aRMextRribiRalduERthe storage ph&cRITARBIaSM:] &l

conposition or unit dosage formof the present invention may be
adm2di stinelude inseessell daptines Hegupsayenasitiaadhnd wiakingat ingght rangi aranoimerc® by

routine testing in the,light of.. i deljnes. giyen. a €.l r.t

bt ai n° SStONArEREL (& PRotemn rRTHE Bedr bR e s SRSl BTy i
parti cul@nappinceminentORY ahiy irfdlihtdry DeakhgbNeri). UethadP idddafiagesntay teegi Men
is routine in the |ight of the guidelines given herein. _ The dosage of
t he act ifvehgrglatasteszed seopling OrRympiraht PEess pEpary dpgonsiperseds iy involuntesr j ety
of fact vin i itl.Qn L gL Vi '

cond t1 arkegepsROr L ERbiith o SH S8AR GPRMlghing? gk Wit drbiBhorts the

ef f 80t | ievelomtant leflcige of @sihe agcompahidrgesr itmmedendy pyededediby argeneye dMiyed

enpi rical _ met hods, known to thqose of, ordingry, skill .in the art, -35- f or
exanpl e WiPaps Mspntingnre & theayqluntagys 1@@%&@3@%&8&@@&% S¥sgcy and aiso

adm ni st i ARd KoL g[m#]]— f eXREd . j.t s Ui at
each poi‘{/\i?lji ie%a%g’ Rt )%?ée?i%gaoé‘xgc a{%bunt tcgJ e a %n%?gt%r@g ltﬁg@gﬁp tient
wi | | varlyakdee efidiimgoanrddpeafsl dhechladidbr sapaeityy hys bdentdxeeddied,or gle fromnaifailines

physi cal condition of the patient. A measurable anelioration of any 5
synptom or paraneter can be detennined by a person skilled in the art or
reported by the patient to the physician. It will be understood that any
clinically or statistically significant attenuation or anelioration of any
synptom or paraneter of urinary tract disorders is within the scope of the
invention. Cinically significant attenuation or anelioration neans
perceptible to the patient and/or to the physician. 10For exanple, a single




- 26- Conmbi nation therapy with at | east one conpound | may further
include treatment with a sel ective orléon sel ective COX inhibitor. Exanples
of COX inhibitors include, without |imtations, ibuprofen, naproxen,
benoxaprof en, flurbiprofen, fenoprofen, fenbufen, ketoprofen, indoprofen,

pi I pr of tnempfy Jingresis, alsq tﬁf@rprt@fa@h m\@lrpnw pss afj e o fNesitemalceraress i§1ther of en,

i ndonet zonepi rac, diclofenac, fenclofenac,
|bufena{(§§§b{}gfn%%cc§?|ﬁg |c ac%l%j pi roxi cam tenoxi cam nabunetone,

ket or ol ac, akfaiaﬂirigoﬁ}&ﬂptems riegledastion sdath, splittibg by of thdidrinenitea,
acenetacin, fentiazac, clidanac, meclofenamc acid, flufenamc acid,

ni f 1 uni BiteBient sirgana finteymittencyeo ke 4G SOPBRGI 3Rd. f%@ﬁi‘lﬂy?f urige iflow GRS v at e,

oot o °5Bherdidn QEfeae R ficuin) i il AgRR b 651 G Sy b pER B DUt Y]
mel oxi cmrﬁmgaazﬂasrolhbtmdnﬁdmh us$ iretely to passcxmmtn)nat_trmmngtzhmlr tqumninl tdvitdle (east
ant agonPRICTEp) BRE P M EHEK Ot iabe v e Sgbet & & g or  © ¢

adm ni strati E@wbﬂ‘uﬁﬂﬁ?' foad | REHridrk f}niﬁﬁjfﬁ%e@rﬁe%&@goﬁzéd ea dRGeAXRWLE, and
wi thout 15 limtation;, prazosin, doXazosin, terazosin, "al fuzosin,

si | odossymptamd (tans sﬂmlswme) ol @twcbmwl blﬁpymalalsamf@neg giom amra@jmcn‘téa@er
i i-nation with 5ant agoni st

Sost AR sPTaBso res baltd sRBEY S3L s Ralin) of GtaSh 588 it 03504,

Conbi na{ﬂcfé'asédhﬂﬁﬁﬁﬂe WehilerRly dreasdureNe CABPSURE hs HBsilt of RRErubdiCinusiee
treatnment 20 with a serotonin and/ or noradrenaline reuptake inhibitor.

Exanpl egvestctivéty selerpd tcaaﬁtrﬂ@mswnasﬁl@mﬂabﬂréy r Paisesak &uselsiinitatsliy qan@risele,

wi t hout i xapine, I

des- venﬁg?laanﬁltééugao g r %S%{éﬁﬁ &0 E% |b§1)€[ed%anscfglg£ AR ﬂg Idés:ég& rﬁglm%&kr}?ac

cert ai ninfgoniod ofeitigSideteffetsir @m be ﬁnﬁﬂaﬁﬁc noradrenal i ne reuptake inhibitor

suitable 25 for admnistratign jn conbination w th nmGlu5 antagonists is a
sel Ettive selNevoaFHC ravgpctike Hladdppi(eopeyrpganic biyldegrs)a typp ©frqvarastive

embodi Mk ger \Fnisk '0Ab@R! A ri?ﬁ%{lﬂro‘fl% r%wgﬁdlg%v&%&ﬂh@k&féﬁda' B LsPlElém?st table

for admnistration In conbination w't antagoni'sts is a selective

nor adr ehﬁimﬁexmupemhéarynim khdvon nelrodogicad diddriyrs. Tﬁalqmﬂtﬁarmﬁnaammh@[cal

conposi or u it dos rrm nmpy .be administered.in a, 30, si il

Goen ofisoRES: i) 4aaTasoa Sedumonay IBe B MATEEt oPEr T igeuecbawiee | )

addi ti Oﬁeur&%'tl?}d ot §ﬂ1ﬁéirc%¥d EE‘io% oSSR t8in AU JRhR 0valab@Pt Bhddepot her

compound for the treatment of the disorder may be desirable. To this
purPbse, t hngsirtisl (retudag ingerstital egstislse s atavdr ormatyatran disorder af sinkpiven dosage
unit.

dosage FOMMEN S GRETAEELASTn dE s A En s e T BB OHCUER aREl hd o

each caphifigerndh fblléi)t BeetfattedSt agaRIeHs | oTt Bittatithl Jyetitie Xanheludé Reidiggmpound
of the invention may be administered in the norning and the antinuscarinic

corrpounmymbelfﬁtﬁﬁﬁﬂ daydines feguanke @r\gemnyngloc@na\nrcs@p@pubmﬁ peAvigi Reitonal
compoun ered S T
adm ni sf&at%aié% avI\llldlli%fnglepen l%%ﬁéa I\glg%e %rslnﬂ %fa lt1§sﬁ a?%%suﬁlgon%&g ngé/vel ght,
sex2andhémeées las elldist dagthoiafestime aﬁ@%klﬁrﬁrobléﬂﬁg sevefié tasedrifteptitinbt@gys of the
di sorders to be treated, the route of adm nistration, the renal and hepatic
functi oﬁanoﬁlsqwsﬁ%ﬁlﬁtéﬁﬁltht%fﬁ?ré&?fﬁé’ﬁf herhladdst.y of t he patient, and the
responsi vene t ration
10 may be f.ﬁ%’s Eltnlgegiﬁ g ﬁjgégtﬁg}ﬁmf %e& él,?n]i%%i‘ :&gnfg%utl ned?{og&{r% ﬁtqﬁh t he
gui del i negeged en atfecteapproSynatehe 2199 off thb eadGhinmaie nepubation. hePrbsmmm lsoan

ed |n the art that be desirable

|t |1 d by
to Yf'se 5 applég%'é qevasf@t?eémﬁmfﬁ'ﬁ% arteaTah prostatills (acife %nﬁecthm”rgé 1°8h of
thesgony ng rostaBtisT Ol AGkd %dareﬂm%dor&fc&ﬁm qs}oaémfsu e i mcta{ze&p%my be

pertorne thods known Iin the art (see, for exanple, Geen and
Pr ot ect inﬂanﬁammpsyf ithre ffPosfateiand $yctem:1sn&ctzdnﬁﬁhﬁ\ptw;&teagidn@mssallyh@w%c&

or ot ebi P SRS o Bl SR B ey AR Bt 7

convent prp@titid %Céil%r%ﬁ‘s?:ed 'ﬁ%’in g Bh&enaﬁ‘ia‘a‘&st&ft%%%ed svefe ééuﬁédﬁﬁﬁh‘é of

alkoxycarbonyl and ar oyl grogf be renoved bg sol vol ysi s, by
»

hydr ol y#iesdigerder &direhic nom-Hsgtsti pmsm‘tltls dnshaaeteripash hppdemivetion 0§rtb%| ps
(e.g., benzyl oxycarbonyl) may be cl eaved by hydrogenolysis in the presence
of a catalyst such as palladi umon-charcoal. The synthesis of the
target conpounds is conpleted by renoving any protecting groups which may
be present in the penultimte internmedi ates using standard techni ques, 25
which are well-known to those skilled in the art. The deprotected fi nal
products are then purified, as necessary, using standard techni ques such as




0 AkPHAK O 0 oil\o Ak Ak2 "Al.-431Y R3-Y t4f1) 3 In Schenme 1, Ak
represents an al kyl group, L represents a | eaving group and the renaining
vari abl es are as defined for the generld formula |. 53-Bronp- 1
-trinmethylsilyl-1-propyne (1) is added at a tenperature of -10Cto 25Cto a
solution of the pre-forned phosphani on gengrated in situ from an

appr opr ipa?%ataw_ilr%ﬁ Oéﬁﬂg’@w@fggécmﬁﬁwlah PRFSEREF A B &SV RATRYE base,
prefer aQJfYnffd?ﬁh&ka%eH‘s lid deéfE'tiQ lsSdrkti TR Y élﬁi-éni’i&%@@o‘éﬁted' Wit Ba AR L ik fBctiR Vent,
preferably THF or "DME at " a tenperature betweeh -50C and OC. This procedure
af f or ds of chp puostht® glande and sisuaiybaseogiated vkl syrGptelmspifrmajn, iGeremsed dominedy, D.
J.; Wight, S. H . B.: Synthesis 1991.(5),.414). .. .Co und 2 is then
conver t SEIBERNERLGE: PiEShBha: TIGNRNR 17 AbisOHtieh high mIEEY B SPRPRSHSGe,
pref r aliryst AR s8Rt inflahithationbbs the B@Eéﬂé{' Bdcteral Thdtidd- i0FNES)prodtite 8dhd
aprotic solvent, preferably THF or ~at a tenperature between -78C and
0C. Thi slgveieddeves inflammetant edlsvintprosthiéc peopesioingorfrestalynia carebe ameciagadct i on

| at..-60 - 0C af f.or.di ds 4 (Gib A. W; Humphrey, G
15 Rt SRS PR et Qe A bR 081 (R
Boehner, J.; Emi@bgobtatiRhypelplekie TBREY is Syiofmalibd88, enlafgement of tie/Brostate

The acetyl enic conpounds 4 could be alternatively obtalned by reacting the
pi peri ddhwids 3exy qomraenin men ovehthyerss of pgin BBH i ithaught loshg Jue ® gxceiiiey1) - 5

trigheny i (o]c! o) , : s, P.

- U nellaRs R HFLRA AR GodingYphelof e b GR: SHnckbins SHRRR" 07
or Ni colcanuinckde Gncredédab drequéncyF. urgehcmuiie im&Gacindi84 notfipia, mnd4 yoiding
reacting it in a si 'Ia{oﬁvvay as aﬁo,ve. Anot herﬁzﬂi tabl e procedure consists
in usi n@y’(ﬂ@iozf-lsprl'éfzﬁ%gf PHFREAY ISBRSHE 0 SPEYEIE 2D SRER STSHRCHEREH IR,

QUi MU} Jresit 1@ N@ARing 4B minakBibble)88; 181-184) and generating 10 the
arsenic ylide"wth B%Li or other suitable base and reacting it with

pi peri dones FEffective affiventsi dfyd comptwext | ngydrcougdofor 4reating hevernemave tratty
tregtnen ,th. tetrabutyla ium fluor]j in THF.at a tenperatyre in the
s T B bR PR R St bb Pt Erenyeh ot urGA ot fisSideficro0s
or KOH ijRcipliiecafifie bF Sforasdl SyBiptdind B VAGing *&?ﬁ@fblﬁs{ OTRchiARHIE of R lugidlaiyn

G eene-Wits (G eene's Protective Goups in 15 Organic Synthesis, 3rd

Edi t i on,trapedisprders o Wglwles Tisalontnt af woer@sed daytige frequiniceynaamis, SEgary.e page
654-659) and wel l.. known c&%d‘t hose .skilled | ntrt he_art.. The so-.abtained

acet yl el OO REBIHEECS 121 p BFES PSP The ?Sﬁtl%c"&gﬂ%’&&n‘&é"ﬁd BPIEEEE ng

t hem W tiad BRetflofOinconiedcd, Raursik, inkRaing roefeea Shivesis 160 eude, {phedpnee of
Synthesis, H Heaney and S. Christie, October 2003, Vol. 3, Page 402 and

f ol R8wi mgTayingafthewane sixeameintormilienes, hestangypgraiing aerl wrminshdmikble.chosen from

(Ph3P) 2PdC12, d ) 2. 4P i c n in
situe.g. f r%@‘?‘%ﬁ@ﬁy&pﬁgsbﬁ?ﬁh@% @g?%) %Oaﬁ@%ﬁq{%&%ﬁhgi a%gﬁl adi um
conpl exagndroired incdudifie teatrehnbfl bRe ahdndts agmpaymd bf 8rgehdyd @ge imdatinaie, i n
the presence of a base such as TEA, DEA, DI PEA, TMA, butyl am ne,

pi peri did¥timedrequency ogpactiidsen anong THF, DMVE, DMF, DMA, Et 0Ac, DVSO,

tol uene and %Qﬁ{n%n@b&* fodkt ‘ﬁriLzQJ[& t{a'a?dﬂwdl%%stﬁnﬁ{:r érIESm%%sE@ﬁ@ﬁﬂn%ﬂt oyl fe sane
base in excess can be used as the reaction solvent. one carries out the
r ea@bti- orthé¢ afoBiviention&VEondithens| syhptdms nandor epripomedwhén caned by av assberitddy

addi ng the tetrabut moni um fl uoride or tetrab ammonj um chl.or i de
di rect | Ylh ¢¥§80%¢ “radb‘?% HE@TWE&W%W% H’@St&f‘“%e%m pHEC &?ﬁfi%ﬁ’rdem
(Sor em%creh&eﬁ-uﬁnﬁ’ﬁ{%&;ﬂah&@(i.e“ Becrdbl eﬁaﬁ&%&%@;&paa% 2697-2703). The R2

substituents are | uced using aryl or heteroaryl ides 30 (preferred

i n decr easi ngA epupoundollirdy, bebwseditd éreat theanivelehtaryapassager ofheritey das, wkinary
triflates ?.I éﬁll hal ggeni des. or ac¥rl chl ori des, arg%)(ill chlori des,

het er oar BYAERRISS: F-ge SXECTFICPRIACOES, SFTESSDRYNERSS ke Myoviepeq.et PYeisin
met Rod tigeREaMR. \Bueh Rak Sh'éddtiﬁeﬁd&_rhiﬂﬁb@l’:éuse&bﬁ and/bP 1081 8RQ MAHOOAB or

hydr oxyaryls (heteroaryls) using trifluoronethanesul phonic anhydride in a
chlorindd solvent or using N-phenyltriflimde in toluene or a chlorinated
solvent in the




-30- presence or not of a base (e.g. TEA). Both processes can be
accelerated with the aid of m crowavesé-performng the reaction in a

m crowave oven. Qther suitable |leaving groups L for R2-L are nonafl at es,
tosyl ates and potassiumtrifluoborates. Piperidones 3 are commercially

avai | abPkarmaceusinaltnompesitibys pr epared from 5 pi peri dones, with the keto group
rocedur tion

free or prot t,d s ket.al. .follow ng,easy p s of .acyl .

(thi 0) car bamdUTa1 BRoSTE it rempShid] Y be BHARIELe 4s e B skt it e

basi ¢ nistgréfgelevrmresstl theladavalingedidh® € a PhbnaReutical tdiRuRitibn adgl, Waktein
docunented in the literature. Schene 2 0 Ak \SiO O /Al SIiHNSI R3-YIfl12 / 4
Schene theragpitds enadmizture #3ihy phagmacqyssalhacecriphle camier selcated withapgard td or the
10 bt e i Ol (SATRE YA icsrttibh ot sifindhia b RBREMRaPra e ePr eseNts an al ky|
gr oup, represents a pro? ecting group an e remaining vari ables are as
defined for Absrdapgstain famemakgect,. the Jivention albbi pra3ydeshat iphapadcbutidakes use

of N-protected piperidones (comrercially available or easily prepared by
st andar EPTRRASHIRy FEBPTISINE & SOPEOPRL dn AFpit GFPntRrasy davbernygy diegidever gr oup

(Bn) - R EEAR, ARl SR hert o B SR AP Rl been iRV

pr ot ect exdrigii..peri dones 6 are 5 reacted by the sane nmethods described for

conpounds 3 t.0 afford conmpounds 7 | . des ed derivatiyes provided with
o tHbgonal prBRBRHT TBe B oAl ot i S YRGS AT SERVEARR. as
descri bReeABRYE 1R inPERRIFE plovidel, GPAPRMALS adhed)h PhARRACHRRECLERPEG ISP 10,
foll ow ng standard deprotection procedures chosen fromthose reported in

G eene- W@ ddawst onpcomperid/ ko phpmacent@aldn niwpBple deeiviatiye thercodd t i on,
Pet er Gecl\/l éch.vV\ﬂats T(geogorg W geeng 19@% \évtj‘%%: | nt ersci ence page

654- 6501V 1DIANe 8T ARGPULUPL # PRETAHIHAREL PSSREDIS 28Il e reacti on
procedur es cwheaUishshihedVid tha RARV Fabslafiof el efinl me dappactiftbk @bt Rhe two
substituent. Al ternatively, conpounds 8 can be further N-deprotected

by knowePrppayedenugisbe wable pad eorapatibdeiis cadh otlipn 4, the ather eempeypeats of the

sequent j N-de ti | t h l.en] .
deri vat fo?gi.l %gﬁh'as %@c?‘ﬁﬁg’éﬁ éz}gos\%ER #]tgg g% n&sa%hg?ré;}%ﬁgé&/ iff 8’t (ga%]va }e\r}tel Y,
sel ect i fremdRgibot@aténdentlsfintshich MNafer g5 aekdowh for dueRdsmpeundefmthgraets 12, which

can be reactgd as descri bed above to provide conpounds 4, further |
deri vat i zabl €0 GFRoFRIRET sr@gﬁéw qg]ﬂl&?ﬂéfeﬁcswnbéwé/@a Yeliicie with which an actiyg,

conpoun : i i : b1 I | :

f or mul a&)ﬁn]%o&% PIEI§ %ﬁg%lmyﬁc 'ugg?ﬁ cancﬁlélcgiecne é’?ﬁ@ﬁ%lﬁgg‘g# e‘f}ngglgg% Sf{bﬁé&%no t he

f ol 2(bwi cymisiodtenms o8 more 8ian dbelvenier.3 Shiel pharmaceuticall carrBrhearebSsteiderlgpidssent s a
protectin ro or. a grqup R3-Y-, Hal represents a hal oge tom and. t he
i ni I rwa_i% ling sguiaty afvsous dPgrose ﬁgluaeﬁlﬁg AAFER grﬁilg@P Fﬁu@%ﬁ%u nds
14 can gigs dRl@iiNethobd SMpeldidtin NRirdd12NEALB]Ohafhitatit Qﬂﬁigoﬁiihtds%@éuﬁ wgh as

Wttig, Horner-Hemmons, Petersen or arsenic based methodol ogies. Sone
gener al saybeireeis noiheraheid sesameaaiti andiic dike.aNdatel araguéan solatien salimeaphitidns n t he

foll ovx,izgl%‘ referenﬁesq:_ 'Thed Wltti rela%:ti on_and felb ted t hods' & N, J.
Lawr enc® FIRFRPaF &SGR B¢ AKERYs SOUOR 45° RAPITOhsSERYSE a5 Carmiers,
Oxfxy dUpdrieuiadly YorPlirg8ctabl oRitidné. 1 998 abled atlldrﬁfaé&iticap chespher dsscribddas, O.
| . Kolodiazhnyi, Wley, NY. (1999); A Johnson, Ylides and | m nes of
Phos phofRemingonesPhapnaceutiqa) $giencesg by E. W. Martiny [$th Bdisien. 1990, 38, 1-223.

When the re i i n e 3 toi I | t, yl
ITeh mor “CEb EPrbRRSE S BeuRR af BSBROS PR SRk m B
hexanet ytvehishd wagniofl@ke Gantigarl 9€ dretePing6N aledicine Bgd piospRAtios tdrefdee i N THF

or other aprotic solvent (e.g. DVE) and the ylide is
includes within its scope pharmaceutical compositions comprising a compound of the

30 invention adapted for use in human or veterinary medicine. Such compositions may be
presented for use in a conventional manner with the aid of one or more suitable carriers.
Acceptable carriers for therapeutic use are well-known in the pharmaceutical art, and are
described, for example, in Remington’s Pharmaceutical Sciences, Mack Publishing Co. (A.

R. Gennaro edit. 1985). The choice of pharmaceutical carrier can be selected with regard to




15 reacted with the proper piperidone to provide the desired product. The
phosphi nat e, phosphi ne oxi de or phosp[}onate based reagents could be used
with simlar bases or with -33- sodiUfior pot assi um et hoxi de or et hoxi de
in alcoholic solvents or with sodium hydride in aprotic sol vents.

Co 14 th iLy. erted, t ds 16.. | L.y wi thout
ool ot 1 0 oPteREl | R Al dRistARah ogad | Jen L piREmaceRiedlT Relte 't (G
di hal oggpatnhRButfal tcBmpebiBibhd ntaydcdippshe( &, 3n MNARionNRS thé @fheranyeadRBls i n a

suitabl & solvent e.g. AcOH or a chlorinated solvent) then by

d:a_hidr olb&ld@g(@hféﬂbri@nnt(ﬁ), weppdinargents)bgoatisk ageni(shasd/of rolanbzinpREENUNAP or
Sbove usi ng EEFDYECAR R 10 YA AR heChdEis 1Rl B0 rHGAGHd ABC0

ot hes t rphadmydceiisb Boposdaa) dRghntsled\oft prégerantilOs RludaBbdiany IRSizodte, BcdrbR
presence or not of a catalyst |ike ZnBr2 or diethylzinc, conpounds 17 are
easi | y @bidaandegtera plep-Bydropybenreig asid; dAntipsidgpisand isaypeading ggents mayibsabsvovi ny|
derivati\ég 17, which can be reacted on turn with an organonetal lic species
e.qg. rretuhyq’rragnesi um brom de to give the derivative 16 (RL = Al kyl, Phenyl)
or reacted WTHe @ngionadgod tigainventmasmay ehegmilBidLusirgy kikarivaSlimg @beddayest o
generate the carba]gii on, ¥;/ni,ch is,on 15 turn reacted with an elfgtro hile
(e.g. CHBFY a3 gehprilpg tq obfamy 2 paytjolg Fize ppReppiigte for tablefrfrmglign gpd foy other

hal get %M%aﬂ SFRRIGIdel G ﬁreegﬁk dtiohP e e &ﬁ}lﬂﬁﬁh@ﬂ%ﬂi@
chloride or dip %%cﬂ%%m ﬁyﬁﬁﬂ’é’ﬁw Bhgs onat e) Ieads,cus' ng the sane
met hodolimggnéen adesgchis pregarath dyeproassasiaolnrinehe mgatirieaamphti see SV Dy02/60196
compoun 16 startin rom Conpounds 13. 20An alternative nethodol ogy

usef ul gg?‘“@@&ﬁiaie?@%ﬂg\e conversion of 13 to 17 concerns the use of CH2Br2
or CH2I2 or CH2C12 or CHI 3 in the presence of TiCl4 and Magnesiumor in the
presence of a Titaniumconplex or with CrCl2. Conmpounds 16 (or

Conpoundoutéd offatnainistiation sl Unig Dokagerfiomms pl us i odi de or fl uorine pl us

broni.de) are.then reacted.i.n _a.Sonogashira fashion e .above) to give 25
ComSunts 16 roues foerep e Rion AT R M 8k AP IR ol f BpEc
( Pr ot ectgfngra{ s Pis a Babdt, &Dsslebsn id a1 Bigedtidl@sdlitidd) Slopttal l’rﬁ)icﬁ@zili(@.g., skep
| eadi ng to Conpounds 19, as described above in Schenme 2. Conpounds 19 can
be propdasal s oF tasepsohtfer dhelasionlisnasakninarenteral &a.gndar an jriselablier fosm),
describ - 34 . . . pr n

appr opr %%@ﬁ%%%g%%@%@@?@ﬁf onr%l sy thagnﬁ? @glyq}a é‘é%éavlglrl&%t hgﬁ]%,ﬂ eﬁﬂg’

r epr esenhitackuBRO&RdeOMS, Cetficiniy], hesdteiokeal,eirgravaliindlk dityaieaebphventticulat, 5

di phenoxyphosphoryl or triphenyl Phos_phi nyl or triphenylarsinyl), Q

r epP8s eitiEacsrahrals o SURCHEANGPUSup OBRthalgic o Aingkading  indaviigeRl o <&t WttgermsTRlY  or
phenyl Qfaﬁk'&rﬁgfj lhe g&gﬁi gii@&agﬂfdisﬁmi .fre as defined for the general
formula 1. ’gche’ma describes an afternative procedure for preparing
conpounds 14 Thetdfore] the abrkpdsitbonspdfethygl| invémionhinslude tthost, inca rfpow redpecR0iy( whi ch

are comercial ly avail able or easil 0 prepar.ed by .stan rocedur es
Vel | RnOUI8ed B8 & PR orin radiabyrebiah B0 Gk theloh o PP D HC U HE A1z v
proc edurg%n%-uﬁhagr utUl (BBt Ge& Qﬁﬂo&iﬁleﬂ%g%@ggmﬁ%ﬁéﬁwp lcpeRHibi®s OF the

phosphonat es or Oher phosphorous i nternedi at rhich in turn can be
coupbed inkeaniionareafoknrilated de h ot that isenitatilelfrpdd delpvexy W t t i g- Hor ner procedur e

to afford ds 14 = al kyl ). . Schenme,5, in.which
b fopr aent B fEehs HRErgrotPes ol EE e seopitsmsn SPoRdiaE Shfe ©
group R3iffereAdblives dy8fRsNI NG thael @RkRBod tRataft B dfMedcdPfounbe ngeiner

formula |, 5 shows "another synthetic oggortuni ty to obtain conpounds 18
(1). Eagidmjnigieradalpiethe\simme wivtes  dikeidse, 20 thel conmositignacomprisey swnereian; oney

Taddei, J.. Oqg. Che 01, 66, 2535-2537) Le a di o the
wol | kndWRvER R, Yiepneeh coiboBRUS as ke SRR A PGB RIS o1
ket goes of4xahplel iR phafiRacoiREe cBinpbbiGHIPOtE Poesedt AVEntRANTRY bé &rhinlastiol abl e
or are very easily synthesized fromcomercially avail able starting

mat er i albg, deliveredgisingcsd MENCHHYR 08 by 7 FEICRTHb FOUR,| %F &rasplgr akadpsad FPFYRTat es
25 (R = . S a t:] : ' : e

foll ow nagﬁ) %gg\%grlglﬁ %%tﬁ%hog%%n %§§5%§8?’I ?pgﬁ%gl%&ég%gﬁ g%%lﬁ%%%&ﬁd%&s%rl bed
above. formulatedl ber matinjeetaplec dommuists d2Bvér@orbdyeyior Eexamplet aal intraderfaug, Chem
69, (15), 2004, 5120- 5123) can be reacted in a Palladiumcatalyzed
coupling with acyl chlorides to afford 15 conpounds 24. Compounds 24
can be al so condensated with acetyl enic conmpounds R2CECH using Lewis' acid
nmet hodol ogi es or Al dol type reactions by the use of bases to afford
conmpounds 26 (1), which can be on turn dehydrated to give Conpounds 18 (I).
- 36- Compounds 18 and 26, where Qis equal to PG (Protecting G oup),
must be submitted to a further deprotection step |leading to N-deprotected




5 The synt heses of other conpounds of the invention included in the
Exanpl es, which are not currently dest®i bed in this general description of
the synthesis of the conpounds of the invention are well docunented inside
the experinmental part of this invention. The free bases of formula |, their
di aster emamusa&ar wrsabtutaneersraitm  Hlcmatinady, tthel farmultion meayclsr desigpeh & by
pharnacgqtl Inﬁﬁcﬁﬂ Ie salts under standard conditions well known in
the art RSt e anp B Ph&>free base is dissolved in a suitable organi c

sol vent, suciWlirse fietapanas to be GdivetbdwhiidbsaltyothreehTié Sashiatht@tidhlMahes, iof
mal eic or oxalic acid, one or two equival ents of hydrochlorlc acid or

net hane shepishbmatie &treﬂlwraﬁablﬁd@ﬁng&%@hthpagléﬁwmmvm tpetofosegemale, t he
cor r C S n be
cort 7 SRR SRR L ol bpeclalie G o ThR BRSKE Bafel 5ider
sol vent detergentr éfec&uﬁ'lbﬂa.s Foeétuaipdé, /adioatpoyhd etagibe coated witheanNnteticd@ating

conpoun of fornmula | .can be synthesi np XI datl on procedures
vel | knﬁw (R G CoRfing Byer maleral ey b gﬁpﬁi%ﬂlrﬁi Jé%s edimeithenFaRrioBHt  The
fol | ow pguieraTRleBSic sbivbt ﬂ&télﬁ@fdaﬂﬁg epﬂol rrgﬁ@oﬁmoxje S%pnez\teltglor in

-(3- n|tro 2-pyridyl)-443-(6-net -prop-2-ynyli peri di ne
25 Di etdmybingtdort, of thetfbdwingchpbeopsdk; y@yls))blhosmcbrodlsﬁeesmmfpmﬂmxﬂm) acidht o a

| Li HVDS,, (1M THF, h THF 162
o) o Cormlratirin GRUERE | s < plRiier cotfioeg (aetedy, iR SoRtSambtRy
di et hyl mehR&RNUcSe (phitthidit, h§&o§y§m§}l) meTH}@ce‘H’&I@b NRdtafOIsHEdiRde V‘@§ly$in'y[ red at

the sanme ténperature for Af t erwar ds,

3- br onpadetate iphthatafe,s pdliplose- fmetapfy rﬁlemelimatm carb@i}@ﬂﬂ’fhﬁdbt)wmaléuldmpbel@q At o and
t he reacblon tq&e maststl qﬁﬁl gor / uenched with water
and ext POSt S0 Ahl OO RGaE Y R% Sor §ahie” F‘g% ROt APRFS
brine, gatiag pastebip@@dbe prefeiea PRI stick dgbcus hydtesses hﬁ:tﬁé.@@llh@ acldl @pbBtbrsl 4. 86 9
of the title product.IHNVR (CDCl 3, 6): conformto Feringa, Ben L. et al.

O g15 Bi &gorost prederred. Vol une 3 (14) 2005, 2524-2533 -37- M5 [ MeNI 141+ =
266. 15

1-(37ni tro-1 Yours FPRPH2Ies e PRAFRECSUHCHL. SOBROSHIONS, it Se FUBIMERTEd: e

( Conpouinthalatidn, ih ﬂte(foﬁn o6h eﬁpmm@rﬁ/ oSpopann thpially O 58 fogrm af 7 tisnpdolution,
anhydrous THF, (15 stirred at 5 60C %gder N2 s reaqk ?as dr.o ed a

sol ut i offea® pi quwspﬁg Ppprdets by isgiof Hslen paie) praglydnithe ?ﬁTkPﬁF

Sti rredcé’[ﬁ 1n§1%%x% en%és&hrhs stag Bpﬁlcfo%é Uér hng ﬂﬁ’és%ﬂ &ﬁhié’éee?th@fjgl%ﬂe gf ‘M S€ a
sol ution o? tro-2-pyridyl)-4-oxo- plperP g, 2. nmol) in
anh3@r oarhnﬂiHE(: Jy@tl'rrm)clpﬁﬂtte, oreac theoformmi od’[e:lncarswaﬁuismnsrmresjlspe:nsm@ cbmralrﬂx@ mn.,

then it ,was. all owed to warm nbi.ent. tenperature over, 2

A or e ring or (ABTink SreRs e My to%n BE Rpifdid Bteelly ot etpasle gk peeslyne
combi neghAh@8AISTY aelsibdRaRowasNEdrY thhchall Re. selilingdaloaNad StioAN dhe
evaporated to dryness in vacua to afford 0.79 of the title product. The

crude ma@nwntmn@nm@glbet admmistered! innthe Herhodll taletyy ostlepenges, hehich agap baur t her

purifictlogat%@ rt: 16. 16
151 (3 638 %102 (IBWZ vnvl i dene) - pi peridine (Conpound I ¢c) A
sol28ion of Q@mfauaﬁxchlb cofhpadititns lof khéMBrkdent t RivEmion- Ridh Y be mimiintstired
fluoride hydrate ( ;ﬁg 03 mol) in 38 m of THF was stirred at_ anbi ent
t enper apyeRicraly, a2 hby smaetmmom Where theeeommesitien of theoinyertion i fbe
extract g t ni h rine,
i ed_ oftiriiets A dl? SRR JRRRRhRACHRIRY B8 APBRE Bk OV,
whi ch whasraptiérialliyed tyrapdritetteatipy Onﬁm@ﬂfeaﬂljry (E‘Itﬁ)@@ntncﬁeﬂy,ol dhtnicéthaallyl @ 9)
glVlng the title product_ (0,21 g).

1- (3- ni inigstomslly, wjresranially. (réraﬁwﬂwﬂsz Oﬁ\ﬁ“l’%ﬂf@.f)395$lﬁ r?-dEHWﬁWPE dhg|agent;

'Zp'bfr;{g ;rlog% &t l%ﬁ {héj“iﬂ%&l&? te?&m%é@n?ﬂ%%gﬁtlc(ap F@p&utl&s%ﬁltm lfdr injection or

t etraki ﬁ(fmmmmhmyﬁephmbmfumeofpaktbam aguredl)s soffiionpa disperSionnax g sterle [pofviiér ng,

0. 09 I drous .and. .degassed. triethyla 10 M) was heated at
80C UE“&J SOTRE difedroxe R pHERe o agigFics, if nﬁ?ﬁsgaé&"%’ P&%@?@P Ofﬁagl} astrion

m xtur esd@@t?or?&l‘ﬁl%ﬁ&f’éﬁlﬁgle' 10f ﬁlfﬂ@&r%r ﬁ& 16X TS g?éf)ai‘ﬁtltoﬁ oy dtiondl

conbi ned organic | ayers were washed brine, 30°dried on Na2S an
evapor atmdpsudated ynte siposomesadu allt aasest th.wr finah prepaiation mush be istevits ligmd; fpded by
flash chromat ography (EtOAc - Petroleum Ether 3.5 : 6.5) affording the
title product (0.20 g). -38- 111-NWR (CDC/ 3(5): 2.48-2.55 (m 211), 2.61
(s, 314), 2.80-2.85 (m 2H), 3.50-3.58 (m 4H),




5.66 (s, 111), 6.75-6.80 (m 1H), 7.09 (d, 111, J = 7.46 Hz), 7.24-7.29 (m
111), 7.55 (t, 111, J = 7.46 Hz), 8.14-8.19 (m 111), 8.35-8.38 (m 111)
MS: [ M+Hr . 335.12 5 Exanple 2 -19-
1-(t-butoxycarbonyl)-4-13-(6-nmethyl -2-pyridyl)-prop-2-ynylidenel-piperidine

{CommonrirokE Mg bakiudidn’ b TRl S eoioRE DL 15 Kb s Rhe SER: By ur o

descri bqﬂeﬁaearnoﬁewamo | ddnkitt at@bﬁ@vaﬁtw@tmbptew Qhé ot mrBorghiiemb.di ne
instead of 1-(3-nitro2-pyridyl)-4-oxopiperidine. Arter the usual work-up

pr ocedurtseveatiop of 4k¢ aetios OE ﬁ?écr@mmme@ﬁ Fphe aghieyescby the pdditen of varieite

bur 11 c AERAUER B LBl AIRET . & Mol el Bfr Rl ok dObib 4 S nagy ,
(m  3H) casesdiSotdnioIubstunitd ke rétodlnended le. & Msughtd )hufferstnd Sodiddlghidvide foM-Hr =

294.29 1-( t-butarvcarbonyl)-4-(prop-2-vnylidene)-piperidine (Conpound 2b)
20 The (BTHe BBRHEUREFSWESSTBEERt RO Ynaukdﬁep 1glady rdoosle s drolpageds or

Conpoundy, L(ﬁ'gﬁ% o Subs ; @Q@Q&%nﬁ{l eh NShead citie ‘ggEt Oﬁ%dugnm‘f‘fotf §F§%ﬁ‘é€ sual

wor k- up pro evaporation of the co extracts
crude V\/raietalmnmems,rsmcbas)alghnmmmhﬁonm;eazlratmoﬁgtéatnext step WIthOUt further

purlflcatlon 1151- NMR ( lC):DO 5 11), 2.20- 2

2.48-2.53 ( mPSAST§ions3cash ?é’repf%ef) in %%éld Pl baio: ol lf}ev ér?llés (Bézcelﬂl) VB:
[ Mt = h%l%ﬁi gl ethylene 4gl}_fl_c:ols tnacetln 01ls and mixtures thereof. The liqud carrier or

1-(t- butoxycarbonvl -2-pyridvl) - prop- 2- vnylldenel pi peri di ne

The tit lieteynedadacan bes sdlvelmqnéniuﬁkxlwmlmnm&mnpﬂm&:@mtmm fersxainpled whtsr, t he

Conpound ,of but ., start, n d 2b.i,nte ound
oo nE % SRPP L ¢ ety e ShrBhties® ebisalbr B B0y Sdeeite STE Fisa SR
extract Sglﬁfehﬁé @ﬁ@rsaanﬂrsuﬂﬁnlmlﬁﬂﬂré@&‘ﬁeﬂéyf I $1h1%163ﬂo&ilﬁ§ﬂ9 rﬁw B@?daﬁﬂéﬁéﬂ% Et OAc
- Petroleum Et her 3. 6.5) affording the title product. -

( CD0136)genqra6ml e%hpcgpmes zadmmgtre@n(qﬁa sEifpble parigle size wHfie C@e@@d@p@ew@m 2H) ,

7.09 (d. 1H J = 7.51 Hz), 7.26(d, 1H,
ist)cg%éi;(ﬂ?S ‘@E%”l% stifadiiys.z 1) Hz) MB: ([M+H] = 313.27 5 E2<arrpl 2oL

443 (6- et hymmmwnmmlammﬁaﬁoryrthé lcdmpeuhndaispmrsi dietiein fhe fornd Wfu kefleof the
conmpound of Exanpl e 2 (17 g, 54.4 % in CHC13 (840 m) was added
trif | uorigtequsiselusien whigomay contaig %%s HianeesHar ‘P’@Hﬂ’@@» SRowghalls er glsosenen

d
\f\;'s ' :)gs ef;i‘vﬁneakg tﬂe%&lt% s'laz?l’tﬂlé E}nt(lza(‘;Hg‘%éd. Tﬁéeaqg%(}% s%hﬁoﬁ?éﬁé%[ébé’ﬂm‘%&gtﬂﬁ?fefeﬁage nt

Ing to t enperat ur e,
added f c(pieﬁemeidyby aapkl dfaftdh (3209) 9), of nedessasy. k dhe pecpatetioptd! sHétpble giaremteralf t he

organic r and extraction of t he a eous I 2C1 vvashl vvlth
bri rd aﬁJ el f SIREESRORALONG 1 &P ﬁé@‘?@%&&%&cﬁ%’g—{ ¢ aemgyeuﬁf

(CDC/36)techgu %eﬁﬁ(n()%tgb%se%ﬂﬁgﬂl(nsthem 2.59-2.65 (m 2H), 2.91-2. 99 (m
4H), 155. 5 H J =7.54 Hz), 7.24(d, 2H, 7.54 Hz), 7.53

(t, 1H, J Btﬁﬂe Iﬁz_]):ctalBe s{)IM&Hus mm@relﬁrﬁ(‘ayrph}ang a compound of formulas 1, IT,

1-(2-nit 44346- net hyl - 2- - 2-ynyl i denel
Lz rﬂﬁ@@ﬂf S S e A e b T L
and 1- hyyogmriig- ﬁlt&{n@beﬁzmeecaéeaf Stehil pOwdeks Fildble RSyt inrﬂheq)ré}sara%ﬁ gor 0.5
h, then at 110C for . The reacti on crude was purified by f

chr @hat ctardg mec(t&zleAelunometpmfmblﬂ Eeharation awtheds ifieledn dryingzing ‘tﬁcnum &id
affordi rlgophhl‘%;'cltﬁ' t,l whith 890‘%/1&&: lgowdgeryngﬁxtures of the aldosterone receptor antagonists and

desired excipients for subsequent preparation of sterile solutions.

The compounds according to the invention may be formulated for use in human or

veterinary medicine by injection (e.g., by intravenous bolus injection or infusion or via

30  intramuscular, subcutaneous or intrathecal routes) and may be presented in unit dose form,
in ampoules, or other unit-dose containers, or in multi-dose containers, if necessary with an
added preservative. The compositions for injection may be in the form of suspensions,
solutions, or emulsions, in oily or aqueous vehicles, and may contain formulatory agents

such as suspending, stabilizing, solubilizing and/or dispersing agents. Alternatively the




1H- NWR (CDC/ 36): 2.50-2.55 (m 2H), 2.61 (s, 3H), 2.82-2.87 (m 2H),
3.11-3.16 (m 2H), 253.16-3.21 (m 2H}0Q-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. [MrH = 334.30 Exanple 5 ]

30146- rmcttwylmgeﬂmtrmaz bpyn istm}e naeder dorra tfansepopslitytipn1yith e gpitable vghiclgenel - pi
peridine A we nis t of the Conpound of Exanmple 3 (23 ng,
0.11 mmig)? Sten(f Eyr%g%?%ré)wg rB'[ﬁorF g-nltropyri dine (26.2 ng, 0.15 mmol) was
stirred at 1?@@06@;501@d50f1theﬂik€éntml4rean beadhintrered (e, waly putopidaiigh iayhd | ash
chromat ography (EtO0Ac - Petroleum Ether gradient from3 ; 7 to 4 : 6)

af f or di Feamy ﬁ% tablgts, ecappgatcavulesy ehiwirs, solutiuR qrcivepensions, whigh  may ggptain

2 565 0 el Gifolotobiard ffjmriedifet fhoph ol fangipael §, °

lil), 560@%13(1—&562(5%13]31&&)&1‘;1017&60 7.70 (m 1H), 8.09 (d ,1H, J 8.2Hz) Ms:
[M+Hr = 349.%%e g

1- ( 6- met hoxv1he RGNS B hedyentian mayelifphpresetes for BYmpn BF ¥HeBIR IS denekp
i peri di Hlea. %‘&mA‘sﬁ’iﬁH ﬂ%?%?ﬂ%?'b%@é&l Bt EeeatRh, ’fd}eexgﬁ’lﬁgoﬁi“cﬁe Q&mﬁé?g@hﬁorﬁ (23
ng, 0.11 nmol) 2- chl oro-5-net hoxy-3-nitropyridine (24 ny, 13 nmol )
was st | gels;chyatps,lﬁl@@thfwashes br tsuspal‘mmnseaxca dqnpwaﬂﬂé‘"omspwﬁmﬁlvedl Wytef bas h
chr A Pet r ol eum. Et ient fr
ort BTG Rees Rutaple el it " Bsonyyraly R fte b Pobrisgagells” ork 9.
2. 66 (Scor%t%smo%s%ﬁclg a?@a‘rﬂéﬁ. (?ab’}ules?‘ I&Qm%e§§:a§tﬂles Egls 3@636@ g&v&'@ f)£§‘tes
3.97 (s, (s, 1H), 18 (m
7.29- 7. g@nyigs, bplll)ets OF pBemiK m@pqrmormmay 31s25be(1taed 180 I@ﬁedha&w)cowmoswm =
365. 36
201- ( 5- E%t {’% U5€ IPRY 5 BFRPES S 4 2% T ED R P n I YA B oS- 8y 1 PEEhel - pi p
eridi neccﬁny&ﬁtloanmgeﬂuos eshtinXbint Or Ghorehphdcmapaiioslyohedepai) eardiefs1 ndry,
0.89 mmol ) and 3- fluoro-4-nitrotoluene (20.2 ng, 0.13 nml) was stirred at
1208 f opxqpignty whighemasebg injsohd oF hgwdvienpuri fi ed by flash chromat ogr aphy

(EtOAc - Pet t n title
broduct (16 o5 T RER BhAR ERbiglhfOMEl: of ohpqlrympllng? SIS adNR, 1! 2
(s, 3H) sod2urB5eif2at®2 c4leinm? Erborditd Qdibaid Balcivm @hbsph&telzﬁtng]&ﬁm(enﬁIsﬁitégrazﬁis 64 (s,
1H), 6.85 (d , J=8. 19Hz), 6.93 (s, 1H), 7.13: 7.20 30- 7. 37
(m 1H) Such gd- S?ﬂr% @#@riw Corny7 POFHO | OFHiapIeeg itéﬁ? Wm"é‘l\ﬁrtﬁﬂcw g@&‘éa@e 30
Exanpl e,

L (5 methosy S e o phery ) S OBPIR Py o5 py i By ) < by op- Sy ny T dénel - pip
er i 20 nepdlywallpytrolidareni bpttoxypropylmetiyldelaloSo nﬁ&M@)pfby@mr@Vkeaﬂl@sm

0.93 Cand 2- flluoro 4- met hoxyni trobenzene (21.3 ng, 0.12 mml) was
stirred h SEfEOSeppelamangd acktia: _41. reaction crude was purified by flash

chr omat ogr apAvdiichal lubrPcﬁhﬁQ la Eﬁdheas thag e&i)unafstfe&raw @ﬂ:aﬁ@%ciﬁ' %ﬂy@ergf oduct
(21 ng). 111- NI\/RS 13a) .62 (m 2 2.80 (s, 2 (m
2H), 3. hdleaatm@n@tncmavbemciu@dzz 3.28 (m 211) 3 88 (s 3H) '5.66 (s,

%1 %é 76851( 6T1?€i é&b%s%g%d ({ﬁ‘ay 7ad§n]im(sme oraily, i 88 ford" 0%61.&&@ ortdohrolled

25 release tablets, microparticles, mini tablets, capsules, sachets, and oral solutions or

suspensions, or powders for the preparation thercof. In addition to the new solid-state forms

of pantoprazole of the present invention as the active substance, oral preparations may

optionally include various standard pharmaceutical carriers and excipients, such as binders,

fillers, buffers, lubricants, glidants, dyes, disintegrants, odorants, sweeteners, surfactants,

30  mold release agents, antiadhesive agents and coatings. Some excipients may have multiple
roles in the compositions, e.g., act as both binders and disintegrants.

Examples of pharmaceutically acceptable disintegrants for oral compositions useful

in the present invention include, but are not limited to, starch, pre-gelatinized starch, sodium

starch glycolate, sodium carboxymethylcellulose, croscarmellose sodium, microcrystalline




M5 [1% 4+M = 364. 31 Exanple 9

1-(3-nitro-2-pyridyl)-443-(2-pyridyl) b?arop- 2-ynyl i denel - pi peridine 10 The
title conpound was obtai ned as described for the Conpound of Exanple 1,
reacting Conpound 1 ¢ with 2-iodopyridine instead of

2-b - 6-met hyloyridine. Th d ified by. flash ch t h
(v 0nc - SHBR! el dfins, | R, HARABY G ' Plteptionio Bafee ESRRRY (o
Cl A 2. Sflichtddand Bros2thkePpdiPvinylBfrolidod) , 3. 50-3.60 (m 411), 5.68 (s,

111), 156.78 (dd, 111, J=4.6 and 7.8Hz), 7.27-7.32 (m_ 111), 7.48 (d, 111,
J=7.84Hz), 7. os @fy phgrmeacguticajly) accgptable( biaders 1for oral zomppgitiangy usefvly) |

8.36 (d - J=d -4 . ) . ; T .10 20
Exanpl equeliquciuﬁem&%tr o° ggglf}?i F%%/% )d%facf%% g%‘gﬁ% de&)ﬁg%@ %/dr}@lais en 1‘-’651“%%%1 di ne
The it |@rizammethyttellaesgbt divtedyaoprlasthylbdldsey thdrGyppyidilalosdxanpl e 1,

reacting Conpound | c with i pdobenzene instead of 2-hrono-6-nethyl pyridine.
Purifi cgmdmacm&y%qea%lﬁ%hr SRIBgr aPHOSR t héqxéqow eMB@iherpquIE? Mrylgtss 35

af forde ' . d itol2 thFEN (-136) : = :
2.76-2. g“f?}ﬁ?“@i &’@hgzg%t’%%l ?‘m 4% %%9 %jél%?as ,Staglﬁ ?‘r%.ag%ﬂs’?ofu, iﬁltA}HI? 2% 6 and
7.8Hz), algidfted, ndfEnésinm3kuminind Siliéatd,pdlyathylkle gli8col 9r behtodilel, J= 7.8 Hz),
8.38 (d, 1H, J=4.2 Hzt)@l\/B: [ MeH, = 320.24 30 Exanple 11 .. .

143-ni t r o- 2- gamRles) oigphammacayticdliy acceptabls -fleph il rompssitions dnchede. rke

titlhe c ound;: opt ai a%lg@ ihed n 1,

r eac@ [ ngggoﬁrﬁugold}r%@%? c%?)\’/vlalta ﬁggﬁ’i 0 p?/)?%d&%%’e I?ﬁé%etegﬁ) nc?ﬁ o “ulosk ABRIGe,
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Examples of useful pharmaceutically acceptable coatings for the oral compositions,

typically used to facilitate swallowing, modify the release properties, improve the
appearance, and/or mask the taste of the compositions include, but are not limited to,
hydroxypropylmethylcellutose,  hydroxypropylcellulose and  acrylate-methacrylate

30  copolymers.
Suitable examples of pharmaceutically acceptable sweeteners for the oral
compositions include, but are not limited to, aspartame, saccharin, saccharin sodium,

sodium cyclamate, xylitol, mannitol, sorbitol, lactose and sucrose.
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hmﬁ%&)tb, citric acid, sodium citrate, sodium bicarbonate, dibasic sodium phosphate,
magnesium oxide, calcium carbonate and magnesium hydroxide.

Suitable examples of pharmaceutically acceptable surfactants include, but are not
limited to, sodium lauryl sulphate and polysorbates.

Solid compositions of a similar type may also be employed as fillers in gelatin
capsules. Preferred excipients in this regard include lactose, starch, a cellulose, milk sugar
or high molecular weight polyethylene glycols. For aqueous suspensions and/or elixirs, 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.

The compounds of the invention may also, for example, be formulated as
suppositories e.g., containing conventional suppository bases for use in human or veterinary
medicine or as pessaries e.g., containing conventional pessary bases.

The compounds according to the invention may be formulated for topical
administration, for use in human and veterinary medicine, in the form of ointments, creams,
gels, hydrogels, lotions, solutions, shampoos, powders (including spray or dusting
powders), pessaries, tampons, sprays, dips, aerosols, drops (e.g., eye ear or nose drops) or
pour-ons.

For application toplcally to the skin, the agent of the present invention can be
formulated as a suitable ointment containing the active compound suspended or dissolved
in, for example, a mixture with one or more of the following: mineral oil, liquid petrolatum,
white petrolatum, propylene glycol, polyoxyethylene polyoxypropylene compound,
emulsifying wax, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate
60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol, and water. Such
compositions may also contain other pharmaceutically acceptable excipients, such as
polymers, oils, liquid carriers, surfactants, buffers, preservatives, stabilizers, antioxidants,
moisturizers, emollients, colorants, and odorants.

Examples of pharmaceutically acceptable polymers suitable for such topical
compositions include, but are not limited to, acrylic polymers; cellulose derivatives, such as
carboxymethylcellulose sodium, methylcellulose or hydroxypropylcellulose; natural
polymers, such as alginates, tragacanth, pectin, xanthan and cytosan.

Examples of suitable pharmaceutically acceptable oils which are so useful include

but are not limited to, mineral oils, silicone oils, fatty acids, alcohols, and glycols.

N7Ny N




2.65-2.82 (m 211), 3.38-3.86 (m 4H), 5.66 (s, 111), 7.11-7.17 (m H),
7.25-7.33 (m 1H), 7.40-7.47 (m 51-1),, 7.57-7.66 (m 111) 15 Y s --...
-~ (f) 328.29 0.96 (t, 311), 1.40 (3 >‘<tet 2H), 1.63 (qui ntet, 2H),
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hexylene glycol, glycerol and polyethylene glycol, or mixtures thereof in which the
pseudopolymorph is dissolved or dispersed, optionally with the addition of non-toxic
anionic, cationic or non-ionic surfactants, and inorganic or organic buffers.

Suitable examples of pharmaceutically acceptable preservaﬁves include, but are not
limited to, various antibacterial and antifungal agents such as solvents, for example ethanol,
propylene glycol, benzyl alcohol, chlorobutanol, quaternary ammonium salts, and parabens
(such as methyl paraben, ethyl paraben, propyl paraben, etc.).

Suitable examples of pharmaceutically acceptable stabilizers and antioxidants
include, but are not limited to, ethylenediaminetetriacetic acid (EDTA), thiourea, tocopherol
and butyl hydroxyanisole.

Suitable examples of pharmaceutically acceptable moisturizers include, but are not
limited to, glycerine, sorbitol, urea and polyethylene glycol.

Suitable examples of pharmaceutically acceptable emollients include, but are not
limited to, mineral oils, isopropyl myristate, and isopropyl palmitate.

The compounds may also be dermally or tfransdermally administered, for example,
by use of a skin patch.

For ophthalmic use, the compounds can be formulated as micronized suspensions in
isotonic, pH adjusted, sterile saline, or, preferably, as solutions in isofonic, pH adjusted,
sterile saline, optionally in combination with a preservative such as a benzylalkonium
chloride.

As indicated, the compounds of the present invention can be administered
intranasally or by inhalation and is conveniently delivered in the form of a dry powder
inhaler or an aerosol spray presentation from a pressurized container, pump, spray or
nebulizer with the use of a suitable propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, a hydrofluoroalkane such as 1,1,1,2-
tetrafluoroethane (HFA 134AT) or 1,1,1,2,3,3,3-heptafluoropropane (HFA 227EA), carbon
dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. The pressurized container,
pump, spray or nebulizer may contain a solution or suspension of the active compound, e.g.,
using a mixture of ethanol and the propellant as the solvent, which may additionally contain

a lubricant, e.g., sorbitan trioleate.
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2.61 (s, 311), 2.74-2.79 (m 2H), 3.70-3.78 (m 2H), 3.86-3.90 (m 2H)
3.94-3.98 (m 2H), 5.63 (s, 1H, 5 702¢br, 111), 7.12 (d, 1H J = 7.6 Hz),
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5 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.

10 The active agents can also be administered in the form of liposome delivery systems,
such as small unilamellar vesicles, large unilamellar vesicles and multilamellar vesicles.
Liposomes can be formed from a variety of phospholipids, such as cholesterol, stearylamine
or phosphatidyicholines.

The pharmaceutical composition or unit dosage forms comprising an effective

15 amount of the present invention may be administered to an animal, preferably a human, in
need of treatment of neuromuscular dysfunction of the lower urinary fract described by E. J.
McGuire in “Campbell’s UROLOGY™, 5™ Ed., 616-638, 1986, W.B. Saunders Company.

As used herein, the term “effective amount™ refers to an amount that results in
measurable amelioration of at least one symptom or parameter of a specific disorder. In a

20 preferred embodiment, the compound treats disorders of the urinary tract, such as urinary
urgency, overactive bladder, increased urinafy frequency, reduced urinary compliance
(reduced bladder storage capacity), cystitis (including interstitial cystitis), incontinence,
urine leakage, enuresis, dysuria, urinary hesitancy and difficulty in emptying the bladder.
In another preferred embodiment the compound treats migrane. In other preferred

25  embodiment the compound is used to treat GERD.

| The pharmaceutical composition or unit dosage form of the present invention may
be administered according to a dosage and administration regimen defined by routine
testing in the light of the guidelines given above in order to obtain optimal activity while
minimizing toxicity or side effects for a particular patient. However, such fine tuning of the

30  therapeutic regimen is routine in the light of the guidelines given herein.

The dosage of the active agents of the present invention may vary according to a
variety of factors such as underlying disease conditions, the individual’s condition, weight,
sex and age, and the mode of administration. An effective amount for treating a disorder

can easily be determined by empirical methods known to those of ordinary skill in the art,



19 4 No NCH..- o0 z 362.3 2.27- 289(m 411), 2.58 (s, 3H), 3.40-3.58
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amount to be administered to a patient will vary depending on the state and severity of the

disorder and the physical condition of the patient. A measurable amelioration of any

5  symptom or parameter can be determined by a person skilled in the art or reported by the
patient to the physician. It will be understood that any clinically or statistically significant
attenuation or amelioration of any symptom or parameter of urinary tract disorders is within
the scope of the invention. Clinically significant attenuation or amelioration means
perceptible to the patient and/or to the physician.

10 For example, a single patient may suffer from several symptoms of dysuria
simultaneously, such as, for example, urgency and excessive frequency of urination or both,
and these may be reduced using the methods of the present invention. In the case of
incontinence, any reduction in the frequency or volume of unwanted passage of urine is
considered a beneficial effect of the present method of treatment.

15 The amount of the agent to be administered can range between about 0.01 and about
25 mg/kg/day, preferably between about 0.1 and about 10 mg/kg/day and most preferably
between 0.2 and about 5 mg/kg/day. It will be understood that the pharmaceutical
formulations of the present invention need not necessarily contain the entire amount of the
agent that is effective in treating the disorder, as such effective amounts can be reached by

20  administration of a plurality of doses of such pharmaceutical formulations.

In a preferred embodiment of the present invention, the compounds I are formulated
in capsules or tablets, preferably containing 10 to 200 mg of the compounds of the
invention, and are preferably administered to a patient at a total daily dose of 10 to 300 mg,
preferably 20 to 150 mg and most preferably about 50 mg, for relief of urinary incontinence

25 - and other dysfunctions.

A pharmaceutical composition for parenteral administration contains from about
0.01% to about 100% by weight of the active agents of the present invention, based upon
100% weight of total pharmaceutical composition.

Generally, transdermal dosage forms contain from about 0.01% to about 100% by

30  weight of the active agents versus 100% total weight of the dosage form.

For treatinent of lower urinary tract disorders, a compound I may be administered in
combination with at least one compound of an additional class of therapeutic agents. Such
additional class could be that of antimuscarinic drugs such as, without limitation,

oxybutynin, folterodine, darifenacin, solifenacin, trospium, fesoterodine and temiverine.
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4.32-4.43 (m_ 111), 5.42, (brd, 111), 5.65 (s, IH), 7.13 (d, Ill, J =7.6
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ketoprofen, indoprofen, pirprofen, carprofen, tioxaprofen, suprofen, tiaprofenic acid,

5 fluprofen, indomethacin, sulindac, tolmetin, zomepirac, diclofenac, fenclofenac, ibufenac,
acetyl salicylic acid, piroxicam, tenoxicam, nabumetone, ketorolac, azapropazone,
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)buty! ester

10 (see Wenk et al. Europ. J. Pharmacol. 453, 319-324 (2002)), meloxicam, parecoxib,
nimesulide.

Combination therapy with at least one compound I may further include treatment
with an alphal-adrenergic antagonist. Preferred alphal-adrenergic antagonists suitable for
administration in combination with mGlu5 antagonists are, for example, and without

15  limitation, prazosin, doxazosin, terazosin, alfuzosin, silodosin, and tamsulosin. Additional
alphal-adrenergic antagonists suifable for administration in combination with
mGlu5antagonists are described in US 5990114, US 6306861, US 6365591, US 6387909
and US 6403594,

Combination therapy with at least one compound I may further include treatment

20 with a serotonin and/or noradrenaline reuptake inhibitor. Examples of serotonin and/or
noradrenaline reuptake inhibitors include, without limitation, duloxetine, milnacipran,
amoxapine, venlafaxine, des-venlafaxine, sibutramine, fesofensine and des-
methylsibutramine.

In certain embodiments, a serotonin and/or noradrenaline reuptake inhibitor suitable

25  for administration in combination with mGlu5 antagonists is a selective serotonin reuptake
inhibitor (i.e., an SSRI). In certain embodiments, a serotonin and/or noradrenaline reuptake
inhibitors suitable for administration in combination with mGluSantagonists is a selective
noradrenaline reuptake inhibitor (i.e., a NARI).

The pharmaceutical composition or unit dosage form may be administered in a

30 single daily dose, or the total daily dosage may be administered in divided doses. In
addition, co-administration or sequential administration of another compound for the
treatment of the disorder may be desirable. To this purpose, the combined active principles

are formulated into a simple dosage unit.
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5 versa. Additional compounds may be administered at specific intervals too. The order of
administration will depend 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

10  may be fine-tuned and such fine-tuning is routine in the light of the guidelines given herein.

Synthesis of the Compounds of the Invention

It will be appreciated by those skilled in the art that it may be desirable to use
protected derivatives of intermediates used in the preparation of the compounds I
15  Protection and deprotection of functional groups may be performed by methods known in
the art (see, for example, Green and Wuts Protective Groups in Organic Synthesis. John
Wiley and Sons, New York, 1999.). Hydroxy or amino groups may be protected with any
hydroxy or amino protecting group. The amino protecting groups may be removed by
conventional techniques. For example, acyl groups, such as alkanoyl, alkoxycarbonyl and
20  aroyl groups, may be removed by solvolysis, e.g., by hydrolysis under acidic or basic
conditions. Arylmethoxycarbonyl groups (e.g., benzyloxycarbonyl) may be cleaved by
hydrogenolysis in the presence of a catalyst such as palladium-on-charcoal.
The synthesis of the target compounds is completed by removing any protecting
groups which may be present in the penultimate intermediates using standard techniques,
25 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:



H3C,,NyN,, ..."-- o 284.4 1.18 (t, 31), 2.33- 2.40 (m 21), 2.64 (s,
311), 2.65-2.73 (m 211), 3.32 (q, 238), 342-3.52 (m 4H), 4.48 (br, 111),
5.61 (s, 111), 7.13 (d, 111), 7.29 (d, 111), 7.55-7.70 (m 110 Exanple 27
1- benzyl- 443- (6- net hyl - 2- pyri dyl) - Rr op 2-ynyl i denel- pi peridine A m xture of
t he conpound of Exanple 3 (0.22 gs,c . rrrml) benzal dehyde (0.13 m, 1.25
5 mmol ), sodiumtriacet oxyborohydride (0 33 g, 1.56 mol) and 15 ml of
CH2C12 was stirred overnight at a| ient tenperature. Afterwards, it was
diluted with water, the orgapic |gyer was separated, sh d\wth brine (2 x
15 M), dried ( ), and evapgrat egyto drynew t heAlgi ve a crude,
whi ch was purifFed by autonat_e,d_f_l_ash_l_l_q.m mat o (Hori zonTm -

Bi otage)\els ing with a gradi ent Petrol eum f - Et OAc f/romB% 15 to 10
0: 100 affeflding the title compound, which further pufkfied

preparative RP LC—I\/é -45- chr omat ogr aphy, using Ms-C1B XTerra col unim 30x50
mm el uting wth amoni um bi carbonate 20 nmM pH - acetonitrile
gradient (0.12 g). 1H NWR (CDC136): 2.34-2.80¢(m 3.57-3.74 (m 2H),
5.54 (s, 1H), 7.07 (d, 1H, J = 7.65Hz), 7123 ( 1H, J = 7.65Hz),
7.29-7.43 (m 5H), 7.52 (t, 1H, J = 7.%5§Hz%./'5 [ Mtbr = 303.3 Exanple 28
1 -butyl-4-1-3 -(6-nmethyl-2-pyridyl)-p yny Menekpi peridine The title
conmpound was prepared follow ng the procedure desgri bed for the conpound of
10 Exanpl e 27, but substituting butyral dehyde for benz@l dehyde. After the
usual work-up proc the crude was purified by automat ed flash Iiquid
chr omat ogr aphy ( i
(EtOAc + 1.4 N nethanolic a i1 0 )—fTom 90 1 Xx/0 affording
the title conpo >1-NMR (CDC1 A0 0.96 (t, 3 2H), 1.62
(br, 2H), Rsz=%"9 (WD 13H), 5.56 (s, _151H) 79} Hz), 7.25
(d, 1H, J = 7.65Hz), 7.54 (t5 1H J = 7. 655& oM WHr %69 3 |[Exanpl e 29

In Scheme 1, Ak represents an alkyl group, L represents a leaving group and the
remaining variables are as defined for the general formula I.

5 3-Bromo-1-trimethylsilyl-1-propyne (1) is added at a temperature of -10°C to 25°C
_ to a solution of the pre-formed phosphanion generated in situ from an appropriate dialkyt
phospite (e.g. diethyl phosphite) treating with a base, preferably sodium or lithium bis-
trimethylsilylamide, in an aprotic solvent, preferably THF or DME at a temperature
between -50°C and 0°C. This procedure affords compound 2 (see also Gibson, A. W,;

10  Humphrey, G. R.; Kennedy, D. J.; Wright, S. H. B.; Synthesis 1991 (5), 414).
Compound 2 is then converted to the corresponding stabilized ylide by reaction with
a base, preferably sodium or lithium bis-trimethylsilylamide (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

15 compounds 4 (Gibson, A. W.; Humphrey, G. R.; Kennedy, D. J.; Wright, S. H. B;



1-(3-nitro-2-pyridyl)-4-1-3-(4-pyridyl)-prop-2-ynylidenel-viveridine 20 The
title conpound was obtai ned as descri Bﬁd for the Conmpound of Exanple 1, but
reacting Conpound |c with 4-iodopyridi“fie instead of

2- br ono- 6- et hyl pyridine. Purification by flash chromat ography wth

Pet r ol eym Et her, .~ 0 6.5 ;.. 3.5 atforded,t. CO e .
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5.68 (s373H), 256.79-6.84 (m 1H), 7.44-7.48 (m 2H), 8.18 (d, 1H),
8.36-8.39 (m_1H), 8.48-8.82 (m 2H). MS: [M+H. = 321.29 Exanple 30
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(c)ii g t215 or itdllﬁ;e(@lphgspth@niﬁlﬁz bmjﬂﬂt ‘8(k):)canfdndg.'?L BﬁL_a-iii)LIIfH]F a(Hl janm Nvi rMif;I Smn]_hm' de E.fo; ng,
. rnno was stirreqg a or I nN,a _Ssealed ve . react] on
i xt ur 6 REBEEObFo: Fotied Bat & hGE $1e, ERETRad: Lm0 ot NegTacg: BAGS The
combi nedygugany 6: | PUR! EndR B WOSHBES192) Bhd Rt 1196 a Ut MEZ asBbve

evaporated td dryness In vacuo td afford’a resid whi ch was “purified by
fl ash chymher opitalpth yproEtdide condsts rial exumg E8Reprogymdliteptienflaoniim Womale4d : 6)

ffordi the titl duct .0l . 511-1- . 2.52-2.58
Sy o2, 8, Sondimnebin, uumby sefihinel Ghef S ¢ V1N ) Sa gerit
111)g 7 +RBardenféylidB withBuLY ofther sBRaklBbasetdhd réaclifip & with é}?&ﬁédﬂks 38.36-8.49
(m 3H), 8.98 (5, 1H). Ms: |[Mr141 = 371.38 10 Exanpl e
1- (3- ni t r o- 2-Tfer istyll ) pebtecBng 6-gnaupphed | hoi8- theni dympvesy oby 2 frgatwicintie math- pi per

i di ne e,title compouynd was. o i ned as_descr.i bed .for_the .Conpound ,of

ol o bl ST R0 Taf e R BERER5C the Tadet” SERTD e

i nst ead tgfpdatfeO f00 efluxOb# Bg-lﬂawl%sﬁé GaAthH BikebiK,D@ASH KD RRINGDEPRY othérh
: a

Petrol eum Et her - EtOAc 6 fforded the 15 con&)unq of Exanpl e 31.
( CDC13c Byitabie methpdshogem framifhose reported rsGraene-d¥ats (Grospe’s Pogegtiye Grpgps in

6. 735, Sepile Sifress; 3ft Sllfort Perdti B N Wi “ebihen 1 SRl J900, Wiy

8. 31- 8. 3Btefstiendel pdde 634565¢)Mirtd well 4A6wR8o32 thobx akifleé iB2he art. The so-obtained
1-(3-nitro-2-nyridyl)-4- 13-%6-f| uqr o- 3-pyridyl)-prop-2-ynyl | denel -Igi eridin
e Thg t iacetylepis RoBPRENdSY all@ﬂ en ﬁ@&fweeé%teﬁomm@rl hwafé%ﬁhﬁﬁdvl& anpl e
31, . S 9 . " . . . H
coupl | ngty Tie i ekt SUgh BRI g S e e e e T
P?:}:)E: ?)I 2@mﬁtig;?gctgz&tﬁmé?/fi. 3 Hi‘?ghfnﬂdeedldtfoﬁowh’rg),oihagus_m‘s cEpHJEmpliediGQ andké;le(\/sR
{7490 & nefacumiopricrnitp St EASwRAER. Wi RRbos etplbddhichdangtog. ¢
]Iéiéal}ri)l gb% chérated i) sitBe. 3%roR tAghdnlphddhine A PdROAlMY hd 21 8RBt patiddium

1- ( 3- ni toompkxpy citahin jtheti Bratgreand tyad fr fyis kid Of regactipn,dn jiyprestanedf pbpser i di ne
The L1 11,8 comaund,ues fabLA! 05 SugRAShL B5rldtle. ' 361 CRURRUoth RGP ©
THF, DME, DMF, DMA, EtOAc, DMSO, toluene and others suitable for the purpose of the

25 . 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
medium 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

30 (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 (beteroaryls) using trifluoromethanesulphonic anhydride in a

chlorinated solvent or using N-phenyltriflimide in toluene or a chlorinated solvent in the




2-acetyl - 6- bronopyri di ne i nstead of 3-bronmoquinoline in the coupling with
Conpound |l c. 5 Purification by flash-8hromat ography with Petrol eum Et her -
Et0OAc 6 : 4 afforded the title conpound. 1H NMR (CDC136): 2 53 2. 58 (m
2H), 2.77 (s, 3H), 2.81-2.86 (m 2H), 3.55-3.61 (m 4H), ‘&

6. 80- 6. Bsqnep o mpt of af@s (@2 THA). 1Hpth PLOPEssys eanbmccpwatedz“g& 69@ efn 1H),

?- (1 g ﬁi cr&xgh @e(fo%l%gﬁge %%Fté(%}p?l (J)apl%§<0§; a‘jr})é%rvl %eﬁrsg% 5"%&%& pi perid

ine Thefdrlmzlmaxecmﬁﬁwm tglatstagdl Peidssiam aeBesbiokses. f or t he Conpound of
Exanpl e 31, but u5|ng 15 5-i odo- 2- |sopropoxypyr|d|ne i nst ead of
3- br oroqui noPIPREAGNES t Be 2o FEMTRRGCIAILY navalaleuAE 128, bpueastlyc Braparedpyion ash

compountP AR Kirs P K65 S4B, fer S gt B, doftoind gy 055a g E

2H), 3. &ddAion (thin)catbhmoylation, Sred@etbred @mimatiod, Halkylati6i, @iylatibh) at €he7Basgel, 1H),
6. 78-6. 82

8 37-8. g}iro%%% ve%"z)bﬁellzl\@g\?rpéﬁ_%)osg slgl}g!l_‘) g@hgﬁégﬁ@ éf%ﬁglocurgentec} i the %tera (m H,
1-(3-nitro-2-pyridyl)-443-(3-net heseWerde2/Vri dyl) - prop-2-ynyl i denel - pi peridin
e 25 The title conpound was obtained as described for the Conpound of

Exanpl e 31, but using 2-iodo-3-nethoxypyridine instead of 3-bronoquinoline.
Purification by flash chronat ogr th Petroleum Ether - EtOAc 1: 1

af forded the conpound of Exanpl 35.T1H-NWR (CDC1 A: 2.50-2.56 (m 2H),
2.86-2.92 (m ZFD §2 3.60 , 3.98 (s, 3H), 305.75 (m 1H),
6.76-6.81 (m ﬂ/'Sw@ 38%{’ 8.16-8.1 ,

8.35-8. 41 1H g |\753 MtHr = 351.24 6 -48- Ex
-phenyl-ﬁﬁg (6- nethyU yrrdyIT—prUp—z'ynyll < pi peri di A mixture
of the conpound of Bkanpfe 3 (0.22 g, 1.04 fwol)\ Bromobengéne (0. 17| g,
1.04 mmol ), cesium carbonate (0.68 g, 2.1 nmol), BINAP (0.0p31g, 0.05| nmol),
5 palladium(ll)acetate (0.01 ng, 0.05 nmol), in anhydrous and degassged
toluene (10 mM) was heated at 110C under a nitrogen atnosphere for 12 h in

a sealed v he reaction m xyyre was cool ed, poure ter and
extracted(w th['EtO ThRe—conbi Iayef—s—were was brine
dried ong rated tlo dryness i f~vacuo to saf ford a resi due,

whi ch was graphy (EtBAc -PoPet Kgheum Et her R: 108)

byf | @ash g
affording the titje product % .30 g}. 1H- NV (CDC/ 36) : 2.40-Z265 (m BH),
2.86 (brd, 2H), 3{38 (brd, 4H), 5.63 (s, 1H), 6.8-7.20 ( 6H), 7.32(d, 1H,
J = 7.65Hz), 7.58Y(t, 1H, J = 7.65Hz). Ms: [M+H = 289.3 [15 Exanple B7
1- (2- cvanophenyl) -met hyl - 2- pyri dyl) - prop- 2-ynyl i denel - pi peri dj ne

The title conpou p ared follow ng the procedur ted for the
conpound of Exa , bstituting 2-bronbbenzo |tri e fory

br omobenzepe. . ificcat i on hy F1ash chronmat ography ( Pet r ol eum Et her
3 : 7) affotding the ti'tle pRoduct. 201H NVR (CDCL3 55- 3465 (m | 5H),

2.91 (brd, 2H), 8.25-3.35 (m 4H),
(d, 1H, J = 7.65Hz), 7.31 (d, 1H J
7.55-7.65 (m 2H. MS: [MeH = 314,

780-7.08 (m 2H), [7.14
48 (t, 1H, J = 7.65Hz),

R3"""""'Y 5
Z / i
- % e
AN S HN M —
Ry—Y f . ] - 12 //\

Scheme 2 represents a feasible and possible alternative to Scheme 1 for the
10  obtention of compound 1 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.




25 Exanple 38

1- (4- met hoxv-2-nitrophenyl)-443- (6-nmethyl - 2- pyridyl)-prop-2-ynylidenekpi per
idine The title conmpound was prepared tollow ng the procedure described for
t he conpound of Exanple 36, but substituting 4-brono-3-nitroanisole for

b b PRPuri fi i . - . . Et h
S Oy a £ or e SYAR b et b8P O SOBIRIGR A nts Mo RE AOGEBTE 1 !
2. 61 (s,orbily prepdre® b 5Stattard PrhcedBref) wheddbPGri3 ad bprofri@dly (chosedhfrotebtivad (s,

[1||\_/||)+i'|] 720&?:@;’ g‘?ChE gl@ -t%éo@' (%Sc)c)(, n%luozrel_xt)iyl;éa%m(/éa} 0}1;'1 (l‘-'!m:c)? 'b%gz@Zl)(BnXS:

1-(t-but - i = 2= J i idine A
i Xt ur o B g e R B 511
2. 26 sSmmukacted by (the isprhe mpéthdwdss gésicribgd fidrl coipounbeli3ctol affordecop@unds 70 va3l

mol ), t. (43.1.ng, S 0.1 | ). i n_anhydrous and degassed tri e} hyl am ne
(12 &' mOighET e diyea PrEBEst neith ORERIAD JaHeSE b pier STRBES [ (0 b gl o
vessel . s-gﬁ‘ﬁenrﬁiﬁﬁftcbﬁ%xféﬁxﬁy [Rsibed CARNE dor Sichérfé Qd t8uoklolh® 8PRMF 9dyddt O
water and extracted wth EtOAc. The conbined organic |ayers were washed

wi t h brideprotebtédety th flE0g standamivdgportectima nroceduyesechesannfromdhesettigpertddor d a
i due,. ich i fi flash ch t hy. (Et .- P
e ner - gragrene Vs Rhens s Trabn Cotpt i PERRRTG i i Ko dRle % 8175

9) . ¥ WiklThesdoR?W. &réenamobe, Wiley Interscience page 654-659). 10 are synthons useful

1- (t-but oxycarbonyl) - 443-( 6- cyano- 3-&? i dyl)-prop-2-vnylidenel -piperidine
15 The tipr byntlesigiasbyi simple praspent ewcedirppopmppunte I prifce araviougysdaterppaed or

t he conmpg 4 39, but substituting 5-brono-2-cyanopyridine for

5- br omn@gﬁeng{ﬁgﬁ%&mri fication by flash chromatography (EtOAc -

Pet r ol eum Et hghergitd@iyg RbmpoamdsS8 ca be tgrtitd N-@8proakfedridekhdvieploced@eptooduct .
MS: [MtHr = 324.2 20 Exanples 41 and 42 . S .

1- ( 3- ni tatterd gowmpennds 144 3hioh gmive0. 3rp pequeptally,Nojerivatized) and sxbicotsdl b thedi ne
1- (3<ni t.0n 725 | )5 = j P - 2rvnvl i denel - pi peri di ne
25 ﬁs- (@E.Qta’gea“%%‘?’éf&é@l?’?tﬁzéﬁi‘l‘g?%%@%%%‘B%ﬁ%?p‘ﬁﬁé%. He (conpound 4M)

4- 43- ( 6- cvanAlBerpativictly klepiivapdératastidndeihhk -NpPGe protps ef (7 leadscurdnpdaids The
title conpounds re prepared fol]ow ng the_ procedur escribed for _the
conpoundlrgfﬁlfﬁ(ih%% rghasel as despribaratone g%efqv SPIROYRSiY ﬁﬁe@w@&ﬁwﬁe
Exanpl e éﬁo@ﬂ%s@ﬂaﬁé‘ﬂcﬁﬁ%r@fw ?gu&grrpound of Exanple 2. The crudes were
used in the next step wthout further 30purification. Ms: [ MH = 224.3 M.
[ MkHr = 224, 3The compounds I of the invention where R; is as-d8geribed in the g_;eneral forr_nulaI_ _
e o 2 DAL B8 et o bR B 1 R R Gy Rl cleper Pl per i ne
1-(3-nitro-2-pyrith4)-4-1-3-(6-cyano-3-pyridvl)-prop-2-ynylidenel-piperidin
e (Conpound zfil 5 Using 2-brono-3-nitropyridyne instead of

1- brono- 2-ni trobenzene and carrying out the reaction as described in

Exanpl e 4, but stirring overnight at anbient tenperature in

N, Ndi met hyl acetam de in the presence of a nolar equivalent of TEA the title
products were easily synthesized. 10 Ms: [M:H = 346.2



M5: [ MrHr = 346.2 Exanple 43
1- (t - but oxycar bonyl) - 443- ( 2- net hyl - 13-t hi azol - 4-y1) - prop- 2- ynyl i denel - pi pe

ridine 15 1(t-butoxycarbonvl)-4-brononet hyl ene- pi peri di ne (Conpound 43a)
Lithium bis-trinmethylsilylamde (1 in THF, 7.38 m, 7.38 nmol) was
dropped into a suspension of brono BPEr i phenyl phsphoni um br om de (3. 22
g, 7.38 mol) at -15C under nitrogen atnosphere. After 15 m nf@under
stirring at the me tgnperature, Boc 20 pi peridone (1. g}i§;03 nmol )
dissolved in T : T TTRY Was naintﬁahgﬂ andmfter 2 h
at anbi epnt- t enpler at yr e,—the—r=eact|i o 1 sture_was quenched iy wat er and
with EtpAc. TheV i ned extractal washed, drieggdﬁjprxgzscn and

evapor at ed t 8 dryd8ss3The crude ré&dndue wu@s purifi by* M1 ash1s

chromat pgraphy (BEtOAc - Petroleum Ether 98 : 2) affording the title product
(1.27 g). 25 Ms: [ M+Hr = 276.2

1- (t-butormrbonvyl)-4-13-(2-nethyl -1, 3-thiazol - 4-v1l)-prop-2-| MmN denel - pi per
idine WA solution| of tetrabutylammoniumfluoride hydrate (818 ny, 2.93
mmol) ip DVF (8 ) was dropped into a solution of Hal

2-met hy| - 4-tri methyl si [fdnyl et hynyl t hi azol e (Yasuyoshi et al.;, 3D J. Med.
Chem, #9, 3, 20 1080 - 1100, 0.52 g, 2.66 mmol) in . After 2
h under|stirrin d bis(triphenyl phosphi ne) pal | adi 1 )diRchl ori de

(93 ny,|0.13 (51 ng, 0.27 mmol), anhydrous angd degassed
triethy|ann onpound 43a. The mi xture wag~hegtd at 80C under
antro The reaction m xtygre was
cool ed, T ' OAc. The conbi ned
organi c | ayers were washg a2SO4 and gvaporated to
dryness in vacuo tqy i i i fied by{flash
chromat ogr aphy ( EtOA | eum Et her gradient from4 :967to 30:70)

affording the title product : 19. 2 Exampl e 44
443- (2- met hy1- 1, 3%ajezol - 4- v1) -Br op- 2- ynyl i denei - pi per i di ney, The title
product was synt hesi zed éccording to anple 3 but stayting (fromthe
Conmpound 10 of Exganple 43 inste he Coppound of MS: [ MtHr =
219. 2 Exanpl e 45 x

1- (3-nitro-2-pyridyl)-44342- 1, 3- t idazol - 4- y1) npy 0ps 2- ynyl i derel - pi pe
ridine 15 The title product

t hesi zed Becor dirng Exagple 41 but
starting fromthe Conpound of | e1944, instead of Conpound 4la. After

t he usual work-up procedure, the crude was purified by flash chronatography
(Et 0Ac - Pet loBehemeER,H mepesatisen prateasinggerou® or aczradp R:-60) Hal fepretienty a he
title product. NS hgitEL = 341.&520 Ex3. I%f 4ﬁ}to 52 &Jab & 1) These
conpoun O%%lraémgﬁﬂq PR A8 eﬁaretaﬁ gﬁ? c@ﬁ eegeagrgk TREE 1 n Exanpl e 37,
but substi t utbmgolReiadanian Be(obedth@l frbth F0isiky aambed sRMBatidIEIdithak s@gh Was
carried out by automated flash liquid chromatography (HorizonTM - Bi ot age)

el ut i ngaswWitigPdderapedammonar Potersen mr opgenig dasednmethogelogiss.. 5Serpe Fgneraly o,
TABLE 1 lovids of R?l?eggnheﬁ'todologies and directions are contained in the following

references:’The Wittig reaction and related methods’, N. J. Lawrence in Preparation of

| Alkenes, J. M. J. Wilhams, Ed., OxfordUniversity Press, Oxford (1996); pp 19-58;

10 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 sait, 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
15 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




Structure Conmpound Name LC-MS MZ 46 Br ak Nco, NN 4111 , N

1- (4-cyano- 3, 5- difluorophenyl)-4-][ 3- gé
met hy1- 2- pyri dyl) - prop2-ynylidenel - pi |

ridine 350.21 -52- 47 1. Z --

O CNNN HIlIk o cH 1-(5-cyano-2- nethoxyphenyl)-443-(6-
met hy 1- 228305 8 &&tés@fugp etV de L URIRIRER 'afHoRStic solvents or with sodium hydride in

10

15

20

25.

aprotic solvents.

Compounds 14 are then easily converted to compounds 16, usually without isolation
of the intermediate dihaloderivatives 15, carrying out first a dihalogenation of the olefinic
bond (Br,;, NCS, NBS or other reagents in a suitable solvent e.g. AcOH or a chlorinated
solvent) then by dehydrohalogenation of compounds 15 by using a base (K,COs;, DBU,
DMAP or alike).

If one carries out on 13 the same olefination reactions as above using CHBr3; or CBry
or CHFBr; or CFBr; and triphenylphosphine {or other triarylphosphine bounded or not to a
polymeric resin} in the presence or not of a catalyst like ZnBr; or diethylzinc, compounds
17 are easily obtained. Use of CBrs leads to the obtention of the 1,1-dibromovinyl
derivative 17, which can be reacted on turn with an organometallic species e.g.
methylmagnesium bromide to give the derivative 16 (R1 = Alkyl, Phenyl} or reacted with a
strong organic base (e.g. BuLi or NaHMDS or alike) to generate the carbanion, which is on
turn reacted with an electrophile (e.g. CHil) to afford 16 (R1 = Alkyl, Phenyl).

The use of an halomethylphosphorous reagent (e.g. chloromethyltriphenyl
phosphonium chloride or diphenylchloromethylphenylphosphonate) leads, using the same
methodologies described above for the Horner 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 TiCly 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.

1.

3




344.25 48 F N,,,, | FBr CH3 i -,.., N,,,,,, --.. [INilli

1- (5- br onp- 2- cyano- 3- fl uorophenyl) - 438- ( 6-

nmet hyl- 2- pyridyl) - prop2-ynyl i denekpi peridme 410.01 49 1111 ., 1 H3CIN
--"N1lii ..--- -00 1-(4-fluoro-2-_nijtrophenyl)-443-(6-

met hyl- 2- pyri dyl) - prop- 2-ynylideneRBep¥4dine 352.25 o C ...-(.----,
HC o

In Scheme 4, L represents an appropriate leaving group {halogen, mesylate, tosylate
or other), PR represents a Phosphorous containg residue (e.g. dialkoxyphosphoryl or
5  diphenoxyphosphoryl or triphenylphosphinyl or triphenylarsinyl), Q represents a protecting
group or a group R3-Y-, R, represents an alkyl or phenyl group and the remaining variables

are as defined for the general formula L.
Scheme 4 describes an alternative procedure for preparing compounds 14 with R; =
alkyl or phenyl. In this method, compounds 20 (which are commercially available or easily
10 prepared by standard procedures well known to those skilled in the art), are reacted
following the Arbuzov procedure or other suitable method to generate phosphonium salts or
phosphonates or oher phosphorous intermediates, which in tum can be coupled with an
alkyl aldehyde or benzaldehyde by a Wittig-Horner procedure to afford compounds 14 (R;

= alkyl or phenyl).



|, el 1-(4-cyano-2- nitrophenyl)-443-(6- nethyl-2- pyrldyl) pr op-

2-ynyl i denekpi peridine 359.16 51 C ..5N r.. N . ----:--. 1 N3CN HC
N R ettt N 142-(2,5-diT hy1-11-1- pyrrol -1-y1)-5-

pyri m di nyl] -443-(6- nethyl-2-pyridyl)-prop2-ynyli denekpi peridine 384.2 52
Br 410 N HNI NILITEN, ill N 1-(6-quigp 4§ nyl)-443-[3 (6-nethyl-2-.pyndyl)-

prop- 2-ynyhdenek pip eridine 341.3 anple 53 1
-(2-pyridyl)-443-(6-methyl -2-pyridyl)-prop-2-ynylidenel -piperidine A
solution of the ound of Exanple 3 (100 ng, 0.47 nmol), 2-fluoropyridine
(45.5 gl, 5 @y52 TEA (102 gl) in N-nmethylpyrrolidone was heated in a
m cr owave 1 QC&%D{ 20 mn Afterwards, the reaction m xture was
cool ed, poured iinto ter and extracted with Et0Ac. The conbi ned organic

| ayers we ed with2brine, dried o Na2SO4 and evaporated to dryness in
vacuo tdvafforll a residue, which was pyrified by flash chromatography
(EtOAc - Petroleum Ether gradient from|7 : 93 to 40 : 60) aff%rding t he

10title product (0.02 g). 0 ~o0

Zni

N N
23 a Oh o Gn

Q n 18 (1)

Scheme 5, in which PG represents a protecting group, Q represents a protecting
group or a group R3-Y- and the remaining variables are as defined for the general formula I,
5  shows another synthetic opportunity to obtain compounds 18 (I). Easily prepared Weinreb’s
amides 22 (L. De Luca, G. Giacomelli, M. Taddei, J. Org. Chem., 2001, 66, 2535-2537) can
be reacted according to the well known methods, with Grignard’s reagents or lithium
reagents to afford ketones 24. In the case where R=H compounds 24 are commercially
available or are very easily synthesized from commercially available starting materials. The
10 facile conversion to enol triflates or enol sulphonates 25 (R = CF3;80;, p-MePhSO;)
| guarantees a good starting material for the following conversion to compounds 18 (I) by

Sonogashira coupling described above.
Alternatively compounds 23 (Corley, E. G. et al,, J Org Chem, 69, (15), 2004, 5120-
5123) can be reacted in a Palladium-catalyzed coupling with acyl chlorides to afford

15  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).




M5: [ MtHr = 290.34 -53- Exanples 54 to 59 (Table Il11) These conpounds
were synt hesi zed foll owing the procedd¥e described in Exanple 54
substituting Reagent B for 2-fluoropyridine. Purification was carried out
by automated flash |iquid chronatography (Horizonlm- Biotage) eluting with
Pet r ol eum Et ﬁempourslsog% agd r i where fQ o @wal 6 RG (Botecting, Groap), Empst| bey .

Reagent I : v . ) '‘damcmr-r 1IN N
R RIS GBIt 1€ bl O B o s

prop- 2- yiyki tter$ehemei hetheli soeobddibed! compounds Qa)-bez pboparld SHidrivafdédOtdN© O
e kS gt proweana dscrtbed fpovel™! 12 PYFT V) -prop-2-

5

The syntheses of other compounds of the invention included in the Examples, which
are not currently described in this general description of the synthesis of the compounds of
the invention are well documented inside the experimental part of this invention.

The free bases of formula I, their diastereomers or enantiomers can be converted to

10 the corresponding pharmaceutically acceptable salts under standard conditions well known
in the art. For example, the free base is dissolved in a suitable organic solvent, such as
methanol, treated with, for example one equivalent of maleic or oxalic acid, one or two
equivalents of hydrochloric acid or methanesulphonic acid, and then concentrated under
vacuum to provide the corresponding pharmaceutically acceptable salt. The residue can

15  then be purified by recrystallization from a suitable organic solvent or organic solvent
mixture, such as methanol/diethyl ether.

The N-oxides of compounds of formula I can be synthesized by simple oxidation

procedures well known to those skilled in the art.

20  Examples of the Invention.
The following examples illustrate the invention.

Example 1
1-(3-nitro-2-pyridyl)-4-[3-(6-methvyl-2-pyridv]}-prop-2-ynvlidene]-piperidine

25
"~ Diethvl (3-trimethvisilviprop-2-vayviiphosphonate (Compound 1a)
Into a solution of LiHMDS (1M in THF, 63.8 ml, 63.8 mmol) in anhydrous THF (162 mi)

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..
30  Afterwards, 3-bromo-1-trimethylsilyi-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;SO; and
evaporated to dryness in vacuo to afford 14.86 g of the title product.' H-NMR (CDCls, 6):
conform to Feringa, Ben L. et al., Org. Biomol. Chem., Volume 3 (14), 2005, 2524-2533
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1-(3-nitro-2-pyridyl)-4-(3-trimethysilvl-prop-2-vnviidene)-piperidine (Compound 1b)
Into a solution of Compound la (0.68 g, 2.74 mmol) in anhydrous THF (15 ml) stirred at —
60°C under N, stream, was dropped a solution of LiHMDS (1M in THF, 2.74 ml, 2.74

mmol) and the mixture was stirred at —60°C for 15 min.. To the resulting solution was
added dropwise a solution of 1-(3-nitro-2-pyridyl)-4-oxo-piperidine (0.55 g, 2.49 mmol) in
anhydrous THF(12 ml). The reaction mixture was stirred at —60° for 15 min., then it was
allowed to warm up to ambient temperature over 2 h., Afterwards, it was 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 0.79 g of the title product.
The crude was pure enough to be used in the following step without any further purification
MS: [M+H]' = 316.16

1-(3-nitro-2-pyridvi)-4-(prop-2-vnviidene)-piperidine (Compound lc)

A solution of Compound 1b (0.57 g, 1.81 mmol), tetra-n-butylammonium fluoride hydrate
(0.57 g, 2.03 mmol) in 38 ml of THF was stirred at ambient temperature for 2 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 (EtOAc — Petroleum Ether 1 :
9) giving the title product (0.21 g).

MS: [M+H]" = 244.13

1-(3-nitro-2-pyridyi)-4-f3-(6-methvi-2-pyridvi)-prop-2-ynvilidene]-piperidine

A mixture of Compound lc (0.21 g, 0.86 mmol), 2-bromo-6-methylpyridine (0.11 mi, 0.95
mmol), tetrakis(triphenylphosphine)paliadium(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,SO;4 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).
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1- (3-cyano-2-pyridyl)-4- [3-(6-nethyl-3& pyridyl)- prop-2-ynylidene]-

pi peridine 315.2 Exanple 60

1 (t but oxycar bony1l) - 4- 1- 1-f | uor o- 3- phenvl - prop- 2-ynyl i denekp peridine 5
0- but HX-}N,MR)(:(EECE%% 2643 n6d (] 2y, Q)aTes8H)e B80-D3Panj ZH ) 8.50SoipnntH)G 0a)

To a solution of 1-(t-butoxycarbonyl)-4-oxo-piperidine (500 ng, 2.52 mol)

t ri phen§lopiasidbi 6856888l H)37 02 (dnidl,)] aRd6tHa) b 2405129 ar,dbB: hahé, (B18 ny,

3.02 mol,),in 5 anhyd added dropwi se a sol ution of

di et hyl zi n‘kg ](qi)’%lfmrﬁ'ﬂ%%ﬁgﬁ %gg"}%»%z mmol ) stirring at anbi ent

t enper ap:qM-Affes3£1ph, the reaction mxture was 10 quenched with MeOH (10
m), stirred for 30 mn., evaporated to dryness in vacuo. Purification was
carried out by automated flash |iquid chromatography (HorizonTm - Bi ot age)
el uti ngew &_{E‘etrol eum Ether - EtOAc gradient from95 :5:0 to 90 : 10 to
afford Eﬁ%‘m °H4 e conpound (326 ng). Ms: [ MtHf = 295.16 15

1- (t - but gxpeRk PaBChyhH M- BLOLhOY D2 HyHIgENtoPI §RYIZdcnERbidendihe pi peri di ne  The
title product was prepared follow ng the procedure reported for the
Conmpound of Exanple 39 but using phenyl acetyl ene instead of instead of
Conpoun ?‘Bm% ASHERAUNG z% The residue
com ng
E:hr bimat Phe aﬂh)comﬁbﬁmbwas B’ﬁtulnecﬂ delfoviihf dre goadiventestribed for Mmponnd Qb . MS:
MtHr = 316. 22 Exanp

251- ( 3- HfiBgo- lz(fptgﬂt?)afyaljvoam4queé%er§h%eamteﬂsr opf 2-lydyaiiaEREId - e Pdi ne
4-a-flu dmeh E,@&)e CORMOHD tle

pr oductB{\.}\)gs sSn?‘hq%E?%gﬁu%‘Ydmmﬁ ﬁgﬂegﬂ?gfgﬁr&égr eporteg1 ?%ﬁ?gﬁg éetéB but
st art i ngfférdedn a hexd€onipicl mhsoéncﬁghn;pire 16 (el nstledd thef néxt estepo mpthontd fustheExanpl e

2. 30 M5: .[Mrl111+ = 216. 22
puriiication.

15 'H-NMR (CDCl36): 0.21 (s, 9H), 1.50 (s, 9H), 2.21-2.27 (m, 2H), 2.48-2.53 (m, 2H), 3.40-

3.51 (m, 4H), 5.40 (s, 1H)
MS: [M+H]"=294.29

1-( t-butoxycarbonyl)-4-(prop-2-ynylidene)-piperidine (Compound 2b)

20  The title compound was obtained following the procedure described for Compound 1c¢ but
using Compound 2a instead of Compound 1b. After the usual work-up procedure,
evaporation of the combined EtOAc extracts afforded a crude which was pure enough to be
used in the next step without further purification.

"H-NMR (CDCI;6): 1.50 (s, 9H), 2.20-2.27 (m, 2H), 2.48-2.53 (m, 2H), 3.02 (s, 1H), 3.40-

25 ° 3.51 (m, 4H), 5.48 (s, 1H)

MS: [M+H]" = 222.23

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

The title compound was obtained following the procedure described for the Compound of
30 Example 1, but starting from Compound 2b intead of Compound ic. 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.
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descri bed for the Conpound of Exanpl e'3§1, but replacing Conpound 4l1la with
Conpound 6l1a. The crude was purified by 5 flash chromat ography (EtOAc -
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stirred 781 Hgpi ent terrperature was added dropwi se a solution of DEA (139
0.814 mmol) in 1.5 of CH2C12 over 30'. After 40 min., was added a

sol ut i oiM8f [M#H] C‘?'o?ﬁ%%%d of Exanple 3 (72 my, 0.339 mmol) and 70 gl of DEA
in 0.8 mM of CH2Cl2. After 24h, the reaction msture was evaporated to
drynéss in 15 vacuo and the resi due was purified by automated flash |iquid
chromt@@m_(l—brl zonTM Bi otage) eluting with Petrol eum Et her - EtOAc
gr adi ent 3 f title conmpound (57 ng). NS [ MEHr

= 315. 17-20l0d% -8 Mese conpounds were synt hesi zed
foI | owi |<ge§; mBidh U [ reagent B
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Pur i fi catilohtrifierometic edd 60 nﬂynamnml el fHearshotioncuixure hasrihero giregshst

Hor i .zon, Bi.o elutln w th Petrol eum Ef.her - EtOAc radl nt f 100: 0

o 3B 5005 TefdSrat. Ui Be SaimblGIe sEER b Msorogernt S COHSERAY ‘ot Bkanpi
76 vas fAkdrR8p1iMo! af[ﬁlﬁQ)t @éfnﬁr@cﬁﬁ:r %tevevaBEd&e@ fhfﬁoﬁ&l mei(w) {éShalG
M5-C18 XTerra col uim 30x50 mm el uting w th anmoni um bi carbonate 20 mM pH 8

buf f er -alkatiee ¢ié pHi Bepagatiodi efnthe orgaidc lapapmil pxtracivn ofdhe eaucoBs Syetwtity e
B oy SHOREh SR B SO 242 550 s o VSO B0 s e OOl ) Bene -
pi peri di'genBiR (2D815)%.902.35- (nh28) 2.58 (s, 3H), 2.59-2.65 (m, 2H), 2.91-2.99 (m, 4H),
15 5.52(s, 1H), 7.07 (4, 1H, ] = 7.54 Hz), 7.24(d, 2H, 7.54 Hz), 7.53 (t, 1H, J = 7.54 Hz)
MS: [M+H]" =213.25

Example 4
1-(2-nitrophenvyi)-4-[3-{6-methyl-2-pyridvD)-prop-2-vnviidene]-piperidine

20 A well homogenised mixture of the Compound of Example 3 (20 mg, 0.09 mmol) and 1-
bromo-2-nitrobenzene (22.8 mg, 0.11 mmol) was stirred at 90°C for 0.5 h, then at 110°C for
1 h. The reaction crude was purified by flash chromatography (EtOAc — Peiroleum Ether
gradient from 3 : 7 to 4 : 6) affording the title product (8.3 mg).
'H-NMR (CDCI;36): 2.50-2.55 (m, 2H), 2.61 (s, 3H), 2.82-2.87 (m, 2H), 3.11-3.16 (m, 2H),
25 | 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, ] =7.51 Hz), 7.52-7.64 (m, 1H), 7.81 (d, 1H)
MS: [M+H]" = 334.30

Example 5
30  1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-vnylidene]-piperidine

A well homogenised mixture of the Compound of Example 3 (23 mg, 0.11 mmeol) and 2-
chloro-6-methyl-3-nitropyridine (26.2 mg, 0.15 mmol) was stirred at 120°C for 0.5 h. The




NOell ---- y 1-benzyl oxycarbonyl-443- (6-nethyl-2- pyr I dy1) - prop-

2-ynyl i denekpi peridine 346.09 65 9, ~4® x -,, HN, ,Nyo ip o o-
1- (2-fl uoro-4-nitrophenoxycarbonyl)-443-(6- nethyl- 2 pyrldyl) prop- 2-
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'H-NMR (CDCI36): 2.48 (s, 3H), 2.49-2.53 (m, 2H), 2.67 (s, 3H), 2.81-2.86 (m, 2H), 3.49-

3.55 (m, 2H), 3.56-3.60 (m, 2H), 5.66 (s, 1H), 6.61 (d , 1H, J=8.2Hz), 7.13-7.18 (m, 1H),
5 7.29-7.35 (m, 1H), 7.60-7.70 (m, 1H), 8.09 (d ,1H, ] = 8.2Hz)

MS: [M+H]" = 349.41

Example 6
1-(6-methoxy-3-nitro-2-pyridyl)-4-[3-(6-methyl-2-pvridyl)-prop-2-vaylidenel-piperidine

10 A well homogenised mixture of the Compound of Example 3 (23 mg, 0.11 mmeol) and 2-
chloro-5-methoxy-3-nitropyridine (24.4 mg, 0.13 mmol) was stirred at 120°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 (24 mg).

"H-NMR (CDCI;6): 2.50-2.55 (m, 2H), 2.66 (s, 3H), 2.85-2.90 (m, 2H), 3.50-3.55 (m, 2H),

15 3.60-3.65 {(m, 2H), 3.97 (s, 3H), 5.68 (s, 1H), 6.17 (d , 1H, J=8.76Hz), 7.13-7.18 (m, 1H),
7.29-7.35 (m, 1H), 7.60-7.70 (m, 1H), 8.25 (d, 1 H, J=8.76Hz)

MS: [M+H]" = 365.36

Example 7
20  1-(5-methyl-2-nitrophenyl)-4-[3-(6-methvi-2-pyridyl)-prop-2-ynvlidenei-piperidine

A well homogenised mixture of the Compound of Example 3 (19 mg, 0.89 mmol) and 3-
fluoro-4-nitrotoluene (20.2 mg, 0.13 mmol) was stirred at 120°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).

25 - 'H-NMR (CDCI 30): 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

30 Example8

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
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H-NMR (CDCI30): 2.55-2.62 (m, 2H), 2.80 (s, 3H), 2.93-3.02 (m, 2H), 3.10-3.18 (m, 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-
5 7.46 (m, 1H), 7.73-7.87 (m, 1H), 8.05 (d ,1H)
MS: [M+H]" = 364.31

Example 9
1-(3-nitro-2-pyridyl)-4-[ 3-(2-pyridyl)-prop-2-vnylidenel-piperidine

10 The title compound was obtained as described for the Compound of Example 1, reacting
Compound 1c with 2-iodopyridine instead of 2-bromo-6-methylpyridine. The crude was
purified by flash chromatography (EtOAc — Petroleum Ether 1 : 1) affording the title
compound.

TH-NMR (CDCl36): 2.50-2.55 (m, 2H), 2.80-2.85(m, 2H), 3.50-3.60 (m, 4H), 5.68 (s, 1H),

15 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, ] =
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

20  Example 10

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.

25 'H-NMR (CDC! 30): 2.50-2.55 (1, 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

30 Example 11

The title compound was obtained as described for the Compound of Example 1, reacting

Compound 1c¢ with 3-iodopyridine instead of 2-bromo-6-methylpyridine. Purification by
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TH-NMR (CDCl30): 2.52-2.57 (m, 2H), 2.74—2.79(m, 2H), 3.50-3.60 (m, 4H), 5.67 (s, 1H),

6.82 (dd, 1H, J=4.4 and 7.8Hz), 7.66-7.74 (m, 1H), 8.13-8.21 (m, 2H), 8.38 (dd, 1H), 8.58-
5 8.63 (m, 1H), 8.72-8.77 (m, 1H).
MS: [M+H]" = 321.30

Example 12
1-phenvicarbamoyl-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine
10 To a solution of the Compound of Example 3 (0.11 g, 0.52 mmol) in CH,Cl; (10 ml) was

added phenylisocyanate (0.06 ml, 0.54 mmol) and the reaction mixture was stirred
overnight at ambient temperature. Evaporation and purification of the crude by automated
flash liquid chromatography (Horizon™ — Biotage) eluting with a gradient Petroleum Ether
—EtOAc from 87 : 13 to 0 : 100 gave the title product (154 mg).

15  'H-NMR (CDCI;30): 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, ] = 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] = 3324

20  Examples 13-26 (Table )
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

25  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.

30
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326.4

2.34-2.40 (m, 2H), 2.60 (s, 3H),
2.65-2.72 (m, 2H), 3.27-3.40 (m,
8H), 3.68-3.75 (m, 4HD), 5.62 (s,
1H), 7.11 (d, 1H, J = 7.6 Hz), 7.28
(d, 1H,T=7.6 Hz), 7.59 (t, 1H)

2
% M, -CH
N ! = K
0 P

o]

d0|

317.3

2.25-2.54 (m, 2I0), 2.63 (s, 3H),
2.65-2.82 (m, 2H), 3.38-3.86 (m,
4H), 5.66 (s, 1H), 7.11-7.17 (m,
1H), 7.25-7.33 (m, 1H), 7.40-7.47
(m, SH), 7.57-7.66 (m, 1H)

15

e N .

328.29

0.96 (t, 3H), 1.40 (sextet, 211), 1.63
(quintet, 2F1), 2.44- 2.49 (m, 2H),
2.58 (s, 3H), 2.71-2.77 (m, 2H),
3.66-3.72 (m, 2H), 3.85-3.90 (m,
2H), 3.92-3.97 (m, 21, 5.63 (s,
1H), 5.74 (br, 11D, 7.10 (d, 11, ]
=7.6 Hz),7.26 (4, 1H , 1= 7.6
Hz)), 7.57 ¢,

16

300.31

1.26 (t, 3H), 2.44~ 2.49 (m, 2H),
2.61 (s, 3H), 2.74-2.79 (m, 2H),
3.70-3.78 (m, 2H), 3.86-3.90 (m,
2H), 3.94-3.98 (m, 2H), 5.63 (s,
1H), 5.70 (br, 1H), 7.12 (d, 1H, J
=7.6 Hz), 7.26 (&, 1H,J=17.6
Hz)), 7.60 (z, 1H, 7.6 Hz)

17

312.27

1.38 (s, 9H), 2.34- 2.38 (m, 2H),

2.63 (s, 3H), 2.66 -2.72 (m, 21),

3.39-3.45 (m, 4H), 4.38 (br, 1H),

5.61 (s, 1H), 7.10-7.17 (m, 1H),

7.27-7.33 (m, 1H ), 7.56-7.67 (m,
1H)

18

377.3

2.41-2.49 (m, 2H), 2.58 (s, 3H),
2.70-2.77 (m, 2H), 3.59-3.63 (m,

4H), 5.66 (s, 1H), 6.93 (s, 1H),
7.09-7.14 (m, 1H), 7.25-7.33 {m,
1H), 7.46 (¢, 1H), 7.58 (t, 1H), (d,

1H), 7.89 (4, 1H), 8.26 (s, 1H).

19

362.3

2.27-2.89 (m, 4H), 2.58 (s, 3H),
3.40-3.58 (m, 2H), 3.76-3.97 (m,
2H), 5.68 (s, 1H), 7.09-7.14 (m,
1H), 7.18-7.31 (m, 1H), 7.56 (¢,
1H), 7.65 (t, 1H), 7.80 (d, 1H),
8.30-8.36 (m, 2H).

20

285.27

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)
5.61(s, 1H), 7.10(d, 1H,1=7.6
Hz), 7.26 (d, 1H , J= 7.6 Hz), 7.57

(t, 1H, 7.6 Hz)




-58- was added a solution of the Conpound of Exanple 3 (94.4 ng, O0.445
mol ) and 168 gl of DEAin 2 nl di CH#ME12. After 24h, the reaction mxture
was evaporated to dryness in vacuo, taken up with water and extracted with

Et 0Ac. The residue fromextraction was pyrified by automated flash |jquid
chr omatjogr @phy (Hori zonm - Bi ¢t age) el utijng wi th 1&3‘2158?F%I3Eh|17’?’7511 Pefm. - | Et OAC
gradi en fro@:GtoZ . 8 to affordsthhe title ;égl\/s.
[ MEHr = 344. €S /8,108 le V) Thes §,I )
synt hesj 2eq f &kt ng f] é p?oc:e descr}i B8 in E, ’
substituting reagent B ($ee tabl e V bel ow corme;gg @ﬁ ﬁMay Jd ), Dr
N- et hy|l ani|l i ne. Purification|was carried out by 5@5|tsomgt e (ﬁl@@h ksqui d
chromatjogr dphy (Hori zonTm - Bijot age) el utji ng wijt h Petrabeuragt her - Et 0Ac
gradient frjom 100:0 to 20: 80 ¢r CHZC12 E't OAc fir ams1D2: (A, 21, 296:(86H), TABLE V
15 Ex. |Reage B Structure Cor | LC- M5 (M2Z5-281 (il 2H}, 3 33-FBE @H3
---.._lom (N N di et hy| B394 1%21@,5.65(:;,
[ 3- ( 6- nmeehyl - 2 2 yn)(L i dene] 3‘iﬁ-?)er| dihg 030 1B3 7oz 3 ' C H3
HN CH H o\ - N 7.15-7.21 (m, 3H), 7.26 (d, 1H, J=
7.6 Hz), 7.31-7.42 (m, 3H), 7.54(t,
1H, 7.6 Hz)
1.52 (d, 3H), 2.32-2.38 (m, 2H),
A~ 0 2.58 (s, 3H), 2.62-2.69 (m, 2H),
NN N, N 3.42-3.49 (m, 4H), 4.76 (d, 1H),
23 : " [ @/‘\ 3603 | 505 (quintet, 1H), 5.60 (s, 1H),
7.09 (d, 1H), 7.23-7.29 (m, 2H),
7.33-7.38 (m, 4H), 7.56 (t, 1H)
1.00 (t, 3H), 1.70 (sextet, 2H),
2,31-2.39 (m, 4H), 2.57 (s, 3H),
N a 2.59-2.68 (m, 2H), 3.48-3.56 (m,
24 | RGN i m 2832 | 2H),3.64-3.71 (m, 2H), 5.62 (s,
0 7 o 1H), 7.08 (d, 1H, J = 7.6 Hz),
7.22-7.29 (m, 1H), 7.54 (t, 1H, 7.6
Hz)
0.95 (t, 3H), 1.35 (sextet, 2H), 1.53
iy (quintet, 2F), 2.35- 2.39 (m, 2H),
=L Nn o, N=gzg 2.69 (s, 3H), 2.60-2.80 (m, 2H),
25 NN | v 3123 | 3.26(t 2H), 3.42-3.52 (m, 4H),
0 7 4,52 (br, 1H), 5.61 (s, 1F), 7.17
(d, 1H), 7.34 (d, 1H), 7.65-7.71
(br, 1H)
1.18 {t, 3H), 2.33- 2.40 (m, 2H),
N=c=g 2.64 (s, 3H), 2.65-2.73 (m, 2H),
26 . N4 ogaq | 332 2H), 342352 (m, 4H),
HE AN D ' 448 (br, 1H), 5.61 (s, 1H), 7.13
0 # (d, 1H), 7.29 (d, 1H), 7.55-7.70
(m, 1H)
- Example 27

1-benzyl-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine
A mixture of the compound of Example 3 (0.22 g, 1.04 mmol), benzaldehyde (0.13 ml, 1.25
5 mmol), sodium triacetoxyborohydride (0.33 g, 1.56 mmol) and 15 mi of CH,Cl, was stirred

overnight at ambient temperature. Afterwards, it was diluted with water, the organic layer
was separated, washed with brine (2 x 15 ml), dried (Na;SO4) and evaporated to dryness in
vacuo the give a crude, which was purified by automated flash liquid chromatography
(Horizon™ — Biotage) eluting with a gradient Petroleum Ether — EtOAc from 85:15 to
10 0:100 affording the title compound, which was further purified by preparative RP LC-MS



H3 0 1- (N, N-di net hyl car banoyl) - 443-(6-nmet hyl-2-pyridyl)-

prop- 2-ynyl i denekpi peri dine 284.25 80 ¢cH3 HN ski ir Nt. - -0-0 --,.H
3CNNCH3 N -.."5,--Y40 0 -0'0 1-(N-netnhyT-N 3- nitrophenyl carbanoyl) - 443-
(6-met hyl - 2- pyndy1) - prop-2- ynyli denel pi peridine 391.2 81 HNI CH3 HCH ,

ot o1 St aind MSCHs St bl B30, SRR SR Lt Singaiani

HN, _, CH®itdrbonate 20 mM pH 8 buffer — acetomtnle gradient (0.12 g).
'H-NMR (CDCl30): 2.34-2.80 (m, 11H), 3.57-3.74 (m, 2H), 5.54 (s, 1H), 7.07 (d, 1H, J =
7.65Hz), 7.23 (d, 1H, J = 7.65Hz), 7.29-7.43 (m, 5H), 7.52 (t, 1H, J = 7.65Hz).
5 MS:[M+H] =303.3

Example 28
1-butyl-4-[3-(6-methyl-2-pyridy])-prop-2-ynylidene}-piperidine

The title compound was prepared following the procedure described for the compound of
10  Example 27, but substituting butyraldehyde for benzaldehyde. After the usual work-up

procedure, the crude was purified by automated flash liquid chromatography (Horizon ™ —

Biotage) eluting with a gradient Petroleum Ether — (EtOAc + 1.4 N methanolic ammonia 1 :

0.1) from 90 : 10 to 30 : 70 affording the title compound.

'H-NMR (CDCl;0): 0.96 t, 3H), 1.35 (sextet, 2H), 1.62 (br, 2H), 2.4-2.9 (m, 13H), 5.56 (s,
15 1H),7.07 (d, 1H, J = 7.65Hz), 7.25 (d, 1H, ] = 7.65Hz), 7.54 (t, 1H, ] = 7.65Hz).

MS: [M+H]" = 269.3

Example 29
1-(3-nitro-2-pyridyl}-4-[ 3-{4-pyridyl)-prop-2-ynvlidene]-piperidine

20  The title compound was obtained as described for the Compound of Example 1, but reacting
Compound lc¢ with 4-iodopyridine instead of 2-bromo-6-methylpyridine. Purification by
flash chromatography with Petroleum Ether — EtOAc 6.5 : 3.5 afforded the compound of
Example 29.

'H-NMR (CDCl;30): 2.52-2.57 (m, 2H), 2.75-2.80(mn, 2H), 3.50-3.60 (m, 4H), 5.68 (s, 1H),

25 | 6.79-6.84 (m, 1H), 7.44-7.48 (m, 2H), 8.18 (d, 1H), 8.36-8.39 (m, 1H), 8.48-8.82 (m, 2H).
MS: [M+H]" =321.29

Example 30

30 A well homogenised mixture of the Compound 1c (50 mg, 0.21 mmol), 3-bromoquinoline
(0.039 mi, 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 hin a

sealed vessel. The reaction mixture was cooled, poured into water and extracted with



CH3 3HC3 .31 ---, N,,,,,j \ 9H3 NNCH -------- ,==--,,,-- lirtH3 OCH3 3
14N-met hyl - N4t - buty1l) - carb anpyll- 448%6- net hyl- 2.
pyr| dyl) - prop-2-ynylidenek '' dine pip en 326.22 83 CH .3 HN, 1 CH3 H3CN ,

10

15

20

25

30

and

--- ,. --CHNN 3 ------ y---1 0OCH3 14N net hyl - thyI car banoyl) - 44346-
met hy 1- BtOAe.i dihe) ccpnlmpedznrgaﬁ;q layersewprepwashfdnwith dginey dgied argN PN@\{G

evaporated to dryness in vacuo to afford a residue, which was purified by flash
chromatography (EtOAc — Petroleum Ether gradient from 2 : 8 to 4 : 6) affording the title
product (0.51 g).

"H-NMR (CDCl;6): 2.52-2.58 (m, 2H), 2.79-2.80 (m, 2H), 3.52-3.62 (m, 4H), 5.71 (s, 1H),
6.78-6.84 (m, 1H), 7.68-7.74 (m, 1H), 7.82-7.92 (m, 2H), 8.16-8.21 (m, 1H), 8.36-8.49 (m,
3H), 8.98 (s, 1H).

MS: [M+H]" =371.38

Example 31
1-(3-nitro-2-pyridyl)-4-[3-(6-morpholino-3-pyridyi)-prop-2-ynylidene]-piperidine

The title compound was obtained as described for the Compound of Example 31, but
reacting Compound lc with 5-iodo-2-morpholino-pyridine instead of 3-bromoquinoline.
Purification by flash chromatography with Petroleum Ether — EtOAc 6 : 4 afforded the
compound of Example 31.

"H-NMR (CDCI;0): 2.48-2.52 (m, 2H), 2.71-2.76 (m, 2H), 3.50-3.58 (m, 4H), 3.66-3.78
(m, 4H), 3.81-3.92 (m, 4H), 5.62 (s, 1H), 6.68-6.70 (m, 1H), 6.77-6.81 (m, 1H), 7.60-7.66
(m, 1H), 8.14-8.18 (m, 1H), 8.32 (s, 1H), 8.31-8.38 (m, 1H).

MS: [M+H]" = 406.28

Example 32
1-(3-nitro-2-pyridyl)-4-f 3-(6-fluoro-3-pyridvl)-prop-2-vnvlidene]-piperidine

The title compound was obtained as described for the Compound of Example 31, but using
5-bromo-2-flucropyridine instead of 3-bromogquinoline in the coupling with Compound 1lc.
Purification by flash chromatography with Petroleum Ether — EtOAc 6 : 4 afforded the
compound of Example 32.

"H-NMR (CDCI;36): 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



P H3C N -. -.-- CH 3 NY NCH3 . IP 1 4N-nethyl-N(1- phenylethyl)-

car bar noyl | -443- (6-met hyl -2-pyridyl)-prop-2- ynylideneFpi peridine 374.2
85 ,CH3 r HNCHY3 CH3 HBC N -,,,,,,cZ2/CH --..r3 ,","NNCH --- y y3 0CH3
14N- et hyl - I SOpr Qpyl ear baM)yO0- 4-[ 3- (6- et hyI 2- pyridyl) - prop-2-

ynyIideE§£g§$££%ldlne 326.29 Exanple 86

1-(p-tol nvl) - 4-(346- net hyl - 2- pyri dyl) - prop- 2- ynylidenel-piperidine
A sol ut ijon.@fro ey r{ampemes- @éetﬁ&aﬁﬁmmm(c»@oz Pityliden
p- toluenesulghonyl 5 chloride (80.9 0. 425 mo nc go 425 mol ) in

5 m of Theditl ewsmpoynd wae gbigined #p Fiésmbtc@ fiorethe Componig OfLElﬁamPIiFi OchutasdEor m

solutio |
evapor a?é%é%fytl)"\g??yneggﬁ&l e \%gg:g%féur | p%@ﬁ??%%ed{) tﬁg Icgﬁs{‘ﬂ{né:@%lﬁat H‘g)riag?) §/C ( Et OAC
- Pebr olpeifickidiety flash)chrahitosdpily @7thl’H3t16feutﬂﬁEthbn‘ t IBeO AL 6duLifforded the title

compound.

'H.NMR (CDCl36): 2.53-2.58 (m, 2H), 2.77 (s, 3H), 2.81-2.86 (m, 2H), 3.55-3.61 (m, 4H),

5.70 (s, 1H), 6.80-6.84 (m, 1H), 7.58-7.62 (m, 1H), 7.78-7.84 (m, 1H), 7.95-7.99 (m, 1H),
8.18-8.22 (m, 1H), 8.38-8.41 (m, 1H).
10 MS: [M+H] =363.28

Example 34
1-(3-nitro-2-pyridvl)-4-[3-(6-isopropoxv-3-pyridyD)-prop-2-vavlidene]-piperidine

The title compound was obtained as described for the Compound of Example 31, but using
15  5-iodo-2-isopropoxypyridine instead of 3-bromoquinoline in the coupling with Compound

lc. Purification by flash chromatography with Petroleum Ether — EtOAc 3.5 : 6.5 afforded

the title compound.

"H-NMR (CDCI;6): 1.40 (s, 6H), 2.48-2.52 (m, 2H), 2.72-2.77 (m, 2H), 3.51-3.58 (m, 4H),

5.32-5.42 (m, 1H), 5.63 (s, 1ﬁ), 6.73 (d, 1H), 6.78-6.82 (m, 1H), 7.65-7.70 (m, 1H), 8.16-
20 8.19 (m, 1H), 8.29 (m, 1H), 8.37-8.41 (m, 1H).

MS: [M+H] =379.30

Example 35
1-{3-nitro-2-pyridv])-4-f 3-(3-methoxy-2-pyridvD-prop-2-ynvlidene]-piperidine

25  The title compound was obtained as described for the Compound of Example 31, but using
2-iodo-3-methoxypyridine instead of 3-bromoquinoline. Purification by flash
chromatography with Petroleum Ether — EtOAc 1 : 1 afforded the compound of Example
35.

"H-NMR (CDCI36): 2.50-2.56 (m, 2H), 2.86-2.92 (m, 2H), 3.52-3.60 (m, 4H), 3.98 (s, 3H),

30  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



M5: [ MtHr = 367.13 10 Exanples 87 to 109 (Table VI) These conpounds were
synt hesi zed foll owi ng the procedure dé&cribed in Exanple 86 but
substituting reagent B (see table VI below, comercially available) for

p-t ol uenesul phonyl chloride. Purification was carried out by flash

chr onat Bgempleioel ut i ng with Petroleum 15 Ether - Et0Ac. -60- TABLE VI  Ex.
.287611800- -0-0 -, H3O IN S

bhenylx \ [on ]
6143 (6- mhb&&e%fmgdoﬂmbhnd Bfgﬁarﬂpmrsxblzciegﬂqloztnhﬁanl Bofifobe®nd 00.88g .04, s O
mmol), cesium carbonate (0.68 g, 2.1 mmol), BINAP (0.031g, 0.05 mmol),

5  palladium(I)acetate (0.01 mg, 0.05 mmol), in anhydrous and degassed toluene (10 ml) was
heated at 110°C under a nitrogen atmosphere for 12 h 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;SO,; and evaporated to dryness in vacuo to
afford a residue, which was purified by flash chromatography (EtOAc — Petroleum Ether 2 :

10 8) affording the title product (0.30 g).'H-NMR (CDCI35): 2.40-2.65 (m, 5H), 2.86 (brd,
2H), 3.38 (brd, 4H), 5.63 (s, 1H), 6.8-7.20 (m, 6H), 7.32(d, 1H, J = 7.65Hz), 7.58 (t, 1H, J =
7.65Hz).

MS: [M+H]" =289.3

15 Example 37
1-(2-cyanophenyl)-4-[ 3-(6-methyl-2-pyvady)-prop-2-vavlidene]-pipendine

The title compound was prepared following the procedure described for the compound of
Example 36, but substituting 2-bromobenzonitrile for bromobenzene. Purification by flash
chromatography (EtOAc — Petroleum Ether 3 : 7) affording the title product.

20  '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, 1H, J =
7.65Hz), 7.55-7.65 (m, 2H).

MS: [M+H] =314.3

25 = Example 38
1-(4-methoxy-2-nitrophenyl)}-4-{3-(6-methvi-2-pyridyD-prop-2-ynvlidenel-piperidine

The title compound was prepared following the procedure described for the compound of
Example 36, but substituting 4-bromo-3-nitroanisole for bromobenzene. Purification by
flash chromatography (EtOAc ~ Petroleum Ether 3 : 7) affording the title product.

30 'H-NMR (CDCl;0): 2.45-2.55 (m, 2H), 2.61 (s, 3H), 2.75-2.85 (m, 2H), 3.00-3.15 (m, 4H),
3.84 (s, 3H), 5.60 (s, 1H), 7.05-7.20 (m, 3H), 7.24-7.35 (m, 2H) 7.59 (t, 1H, J = 7.65Hz).
MS: [M+H]" = 364.3




H3CN-, i-...,N----,,,..-00 --- - s ii 1-phenyl sul phonyl-443-(6-
nmet hyl - 2- pyri dyl) - prop-2- ynyli denekpi4§eri dine 353.20 89 coowO0O/ O e

H3cNO -"----..,-Ns | 0110 H30 145-(2-0%xo0- 1-pyrrolidinyl)-

2- met hyl - phenyl sul phonyl) - 443-(6-nethyl-2-pyridyl)- prop-2-ynylidenek
pi peri dine 460 790 /0 Hse_,,,Ns 1110 ...,..,...-00 1-(4-
nmet hoxym phonyl) - 443-(6-nethyl-2-pyridyl)- prop-2-ynylidenel-
pi per i diin@-b3&Xydab&iyl O[S 5-QyAd- Byl Cptbp-2-yINlidShe]-piperidine
A mixture of Compound 2b (0.5 g, 2.26 mmol), 5-bromonicotinonitrile (0.511 g, 2.26
mmol), bis(triphenylphosphine)palladium(II)dichloride (80 mg, 0.05 mmol), Cul (43.1 mg,
5 0.1 mmol) in anhydrous and degassed triethylamine (12.6 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 gradient from 4 :96
10 to 30:70) affording the title product (0.731 g).
MS: [M+H] =324.2

Example 40
1-(t-butoxycarbonyl)-4-[3-(6-cvano-3-pyridyl)-prop-2-vnvlidene]-piperidine

15  The title compound was prepared following the procedure described for the compound of
Example 39, 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

20

Examples 41 and 42

lidene]-piperidine

1-(3-nitro-2-pyridv])-4-[3-(6-cyano-3-pyridyl)-prop-2-yanvlidene] -piperidine

25 . 4-[3-(5-cvano-3-pyridvl)-prop-2-ynviidene]-piperidine (Compound 41a)

4-[3-(6-cyano-3-pyridyl)-prop-2-ynylidene]-piperidine (Compound 42a)

The title compounds were prepared following the procedure described for the compound of

Example 3 but starting respectively from the compounds of Example 39 and 40 instead of

the compound of Example 2. The crudes were used in the next step without further
30 purification.

MS: [M+H]" =224.3

MS: [M+H]" =224.3




1-\----S N, _.<:-o0ii Br 1-(4-brono-2,5- difluorophenyl sul phonyl)-4-
p[ 3r0- (6-nmet hyl - 2-pyridyl)- 2-ynylidep@k piperidine 468.99 92 9 H3CNO
| - . oN.,s 1 o 1-benzyl sul phonyl-443-(6- nethyl-2- pyr| dyl) pr op- 2-

ynylldehekplperldlne 353 20 93 SCHBOO--.. HBC e -3 . N21------ S-CH3
_____ 01a3-niteq dvh VA i) 43 wlkidena fpL rzdme?’Compound
ynyI | degfl - pi per| d| ne 305. 22 94 CI o] 1110 NH®a3-,,,,--,N

-------- s 0 40 1-(2-ehloro-4- eyanophenyl sul phonyl)-4-
[ 3- ( 6- e Bilitr 2 pwridl-X) F3- B apnd3yovyidyiiened-2 -vaviidane Bpperidine (Compound

42)

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.

10 MS: [M+H]" =346.2
MS: [M+H]" =346.2

Example 43
1-(t-butoxycarbonvyl}-4-[ 3-(2-methvyl-1.3-thiazol-4-yD-prop-2-ynylidene]-piperidine

15

1-{i-butoxycarbonyl)-4-bromomethylene-piperidine (Compound 43a)

Lithium bis-trimethylsilylamide (1 M in THF, 7.38 ml, 7.38 mmmol) was dropped into a
suspension of bromomethyliriphenylphsphonium bromide (3.22 g, 7.38 mmol) at —15°C
under nitrogen atmosphere. After 15 min. under stirring at the same temperature, N-Boc

20  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 exfracts 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 title product (1.27 g).

25  MS: [M+H] =276.2

1-(t-butoxycarbonyl)-4-1 3-(2-methyl-1,3-thiazol-4-vi)-prop-2-ynyvlidene ] -piperidine

A solution of tetrabutylammonium fluoride hydrate (818 mg, 2.93 mmol) in DMF (8 ml)
was dropped into a solution of 2-methyl-4-trimethylsilanylethynyithiazole (Yasuyoshi et al.,
30 J. Med. Chem., 49, 3, 2006, 1080 - 1100, 0.52 g, 2.66 mmol) in DMF (7 ml). After 2 h
under stirring, was added bis(triphenylphosphine)palladium(I)dichloride (93 mg, 0.13
mmol), Cul (51 mg, 0.27 mmol), anhydrous and degassed triethylamine (I ml) and
Compound 43a. The mixture 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




412.04 -61- 95 u, H3C,,,,NNO *,..."-,s F 1-(3- fluorobenzyl sul phonyl)-4-

[ 3-(6-nethyl -2-pyridyl)- prop-2-ynylidene]- 385.18 96 a."---0 0 0O H3CN
N---,NNs re 0 O i P[c3el it6d i ne- 4:0lyl-orxmyeel t hmye t hl -2yl ps uy
r il pdhyoin) y | - prop-2-ynylidene] - piperidine 373.28 97 0 0:z 0 0 O /
0 H3CNO - (4- et - 4 Njy t I 443

(6- et ha:ft-Bf‘ pyrl y g‘?%dgf’ gf&ﬂ?n%lg%e‘géj p‘lé?)%jrgllid‘lb @g%%x’ EHE&)%%%%)S&‘ éﬂd

evaporated to dryness in vacuo to afford a residue, which was purified by flash
chromatography {EtOAc — Petroleum Ether gradient from 4 :96 to 30:70) affording the title
product (0.847 g).

5  MS:[M+H] =319.2

Example 44

The title product was synthesized according to Example 3 but starting from the Compound
10  of Example 43 instead of the Compound of Example 2.
MS: [M-+H]" =219.2

Example 45
1-(3-nitro-2-pyridvl)-4-[ 3-(2-methyl-1.3-thiazol-4-yl)-prop-2-ynvlidenel-piperidine

15  The title product was synthesized according to Example 41 but starting from the Compound
of Example 44, instead of Compound 41a. After the usual work-up procedure, the crude
was purified by flash chromatography (EtOAc — Petroleum Ether gradient from & : 92 to 40
: 60) affording the title product.
MS: [M+H]" =341.1

20
Examples 46 to 52 (Table II)

These compounds were synthesized following the procedure described in Example 37, but

substituting Reagent B (Table II) for bromobenzene. Purification was carried out by

automated flash liquid chromatography (Horizon™ — Biotage) cluting with Petroleum Ether
25. —EtOAc gradient from 95 :5 to 30 : 70.

TABLE 11

LC-MS
M/Z

N N 1-(4-cyano-3,5-
46 = ;N = difluorophenyl)-4-[3-(6- 350,21
== N methyl-2-pyridyl)-prop- '
Br-

F AN P F 2-ynylidene]-piperidine

Ex. Reagent B Structure Compound Name




412.112 98 ., , OF =--...--t--- FOFHICNNO - F-- " ,,,,---- ,'" SOFF
142, 2,2- trifluoroethyl sul phonyl)-4- -$3- (6-net hyl - 2-pyri dy1) -
prop- 2-ynyli denek piperidine 359.23 99 0 a-0 a 0 wH3 ¢ o HO 5CH3 ,, CH3
1- (4- i sopraopyl phpny1 sul phnny()- 443- ( 6- et hy‘l- 2- 01VA i dy‘l) -
prop- 2-ynyli|denel - jpi pefidi ne«895.18 100 ¢ / 0 |HCNO 3" Th/". -NT[1,<;
5 ------ s Qel 1-(4- c [ 3«(§-6ramel-hyl - 2- pyri dy1l) -
pr op- 2- yny4 i|dene] i peri methoxyphenyl)-4-[3-(6-
B methyl-2-pyridyl)-prop-
2-ynylidene]-piperidine

344.25

1-(5-bromo-2-cyano-3-
fluorophenyl)-4-[3-(6-

methyl-2-pyridyl}-prop-
2-ynylidene]-piperidine

48 410.01

1-(4-fluoro-2-
nitrophenyl)-4-{3-(6-
methyl-2-pyridyl}-prop-
2-ynylidene}-piperidine

49 352.25

1-(4-cyano-2-
nitrophenyt)-4-[3-(6-
methyl-2-pyridyl}-prop-
2-ynylidene]-piperidine

350.16

50 ﬂ’i@/ﬁ“
Cl

W TN o 1-[2-(2,5-dimethyl-1H-
N _N_Z pyrrol-1-yD)-3-

51 /@(Q = g b, | Dyrimidinyl]-4-[3-(6- 384.2
. N
Br

methyl-2-pyridyl}-prop-
N="
3
52 /©/N
Br

= 2-ynylidene]-piperidine
Example 53

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

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

341.3

A solution of the Compound of Example 3 (100 mg, 0.47 mmotl), 2-fluoropyridine (45.5 pl,
5  0.52 mmol), TEA (102 ul) 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

Na,SO4 and evaporated to dryness in vacuo to afford a residue, which was purified by flash

chromatography (EtOAc — Petroleum Ether gradient from 7 : 93 to 40 : 60) affording the

10 title product (0.02 g).
MS: [M+H]" =290.34



H2N,s 0O CF13 0 40 cH O CH3 H CNO- 3.--e.,
1- (5-chl or o- 2- met hoxy-4- net hyl phenyl _;y_phonyl) -4-

prop- (6-nmethyl -2-pyridyl)- p-2-ynylidenek pipericline 431.07 102 cKs/.0 o 6
H3CCH H3C-- - - - ONN/ ,y.."--0-6 H3c N, cH3

1-(7,7-d§ - | o[ 2. 2. 1] hept - 1- yl nmet hylsulphonyl) 443-( 6-

nmet hy1l- 2= ]54%9%§ J?é é’ﬁl[ yl i denekpi peri dine 427.15 103 o

H3cNt f . These compsueB whiz dynfidsizéd rfellbwingpthe narsyddure degryibed | ip hexuyrdgie 543 ( 6-
met hy1- 2- pyri dy1l) - pr op-2- yn¥ll i denekpi peridine 441.14 104 1 0 ior H CN

-'"NS,-04/0cHCS3

3' .../ substituting B for 2-

eagen

uoropyridine.

Purification was carried out by automated

flash liquid chromatography (Horizon™ — Biotage) eluting with Petroleum Ether — EtOAc
5  gradient from 95 : 5 to 30 : 70.

TABLE 11

Ex.

Reagent B

Structure

Compound Name

LC-MS
M/Z

54

1-(6-cyano-2-pyridyl)-4-
[3-(6-methyl-2-pyridy})-
prop-2-ynylidene]-
piperidine

3154

55

H

1-(4-hydroxymethyl-2-
nitrophenyl)-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine

364.3

56

1-(3-trifluoromethyl-2-
pyridyl)-4-{3-(6-methyl-
2-pyridyl)-prop-2-
ynylidene]-piperidine

358.2

57

4

1-(6-trifluoromethyl-2-
pyridyl)-4-[3-(6-methyl-
2-pyridyl)-prop-2-

E ynylidene]-piperidine

358.2

58

N
i
)‘“5
Br =
cl 9,
Neg
F F
F

o
N
N F
=N
F
% F

5

1-(5-trifluoromethyl-2-
pyridyi)-4-[3-(6-methyl-
F | 2-pyridyD)-prop-2-
ynylidene]-piperidine

358.2




10isBr ..,..,,, 1-(3- bronophenyl sul phonyl)-4- [3-(6-nethyl-2-pyridyl)-
prop-2-ynylidene] - piperidine 433.03-5462- 105 OF CI,, s 0 0O Br H3CN OF N
|"s r 1-(4-brono-2- fluorophenyl sul phonyl)-4- [3-(6-nethyl-2-pyridyl)-
prop-2-yny|idpnp]- pippridinp 45199 106 ?) 3z"' 7 ): ....... K 0 (7) ) 0\
e.3 cN ---c-k,oNJj s FS\,,,---J H3CNO . hl oro-i m dazo [ 2} 1-
b] t hi azd1- 5-yl syl phony1l) - 4- - I |dy3)Xyanpl@pidZnypny| i dene] -
pi peri di ng, 433. 03 [3-(6-methyl-2-pyridyl)- 315.2
prop-2-ynylidene]- '
piperidine

Example 60
1-(t-butoxycarbonvl}-4-[ 1-fluoro-3-phenyl-prop-2-ynylidene]-piperidine

5 l-{t-butoxycarbony!)-4-/ bromo(fluoro)methviene]-piperidine (Compound 60a)

To a solation 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 mi 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
10 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
15

I-(t-butoxycarbonyl)-4-[1-fluoro-3-phenyil-prop-2-ynylidene] -piperidine

The title product was prepared following the procedure reported for the Compound of
Example 39 but using phenylacetylene instead of instead of Compound 2b and Compound
60a instead of 5-bromonicotinonitrile. The residue coming from the usual work-up
20  procedure was purified by flash chromatography (EtOAc — Petroleum Ether gradient from 5
:95 to 10:90).
| MS: [M+H] =316.22

Example 61
25  1-(3-nitro-2-pyridyl)-4-[ I -fluoro-3-phenyl-prop-2-ynvlidene|-piperidine

4-(1-fluoro-3-phenyl-prop-2-vrviidene)-piperidine (Compound 61a)

The title product was synthesized following the procedure reported for Example 3 but
starting from the Compound of Example 60 instead of the compound of Example 2.
30  MS: [M+H] =216.22

N e



107 cH3 os/ NL cH3 Cv" 0 CH a N | Hsc- O
1- (1, 2-di net hyl- 1H m dazol - 4-yl sul phonyl)-4- [3-(6-nethyl-2-pyridyl)-
prop-2-ynylidene] - piperidine 371.19 8 cozct 20Pco0--,.. HOCNN
133, ,",.."---0ip 131=N 144-(1, 2, 3-thi adi azol -4-y1) -
phenyl sul phonyl1] - 443- (6- nethyl -2-pyridyl)-prop-2- ynylideneFpi peridine
437.09 109 CHC'S 0 00 CCH3 H3CH

1-(3-nitro-2-pyridyl)-4-[ 1 -fluoro-3-phenyl-prop-2-ynylidene]-piperidine

The title compound was prepared following the procedure described for the Compound of

Example 41, but replacing Compound 41a with Compound 61a. The crude was purified by
5  flash chromatography (EtOAc — Petroleum Ether 1 : 9).

MS: [M+H]" =338.22

Example 62

1-{2-methoxvethoxvecarbonyi)-4-[3-(6-methyl-2- lidenel-piperidine

10 To a solution of 2-methoxyethanol (26.9 ul, 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

15 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

20  Exampiles 63 to 76 (Table IV)

These compounds were synthesized following the procedure described in Example 62, 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 Petroleum Ether — EtOAc gradient from 100:0 to 20:80 or CH,Cl, -
25 EtOAc from 100:0 to 20:80. The compound of Example 76 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.

30



CHHs .

0 0 HCH3 3 1-[5-(t-butyl)-2- nethoxyphenyl sul phonyl k

443- (6-met hyl- 2- pyri dyl)- prop-2-ynyld@ene] - piperidine 439.12 Exanple 110

142-ni trobenzovl) - 443- (6- et hy1l- 2- pyri dyl) - prop- 2- ynyl i denel - pi peri di ne
To a solution 2-nitrobenzoic acid
DMF (0.5 m) stirred at 0-5C, was

25 mol )

5

in CH2C12 (2 m) and

542.63, 0.
= hydr oxybenzotri azol e (50 ng,

0.322 mmol ) and, after 30', 1- ethyl-3-(3-dinethylam nopropyl)-carbodiimde
(62 nmg, 0.323 mol). Afterwards, the Conpound of Exanple 3 (53 ng, 0.25
nmol ) s added. The reaction m xture was stiirred at anbient tie %@ture
for 2 h mnd kRepent®verni ght at sérl@ursane tenperatumbmpamﬂemmdiIut? L o10 with
wat er and 1] N NaCH, |[the organic | ayer was separated and washed with water,
dried over [Na2SO4 ahd evaporated to dryness ifn vacuo. Purification by flash
chromatjogr aphy (CHC13- 1.4 N H3 -1Q0: 0. 1)_i.el dad L8t til € conpound
(82 nmg)|. Exja 111" 567 ( Tabl 1)"N 15 Iﬁgégémyﬁﬁwgrgjwere
synt hesji $8d fgpl I'OWi hg th rocedureﬁ@escribedpkﬁgg%ﬁmaﬁf 110 Qu#10-20
substitiuting reagent B (see table VIl bel ow, |epemmerci al |y avaijl abl e)| for
2-nitrobenzjoic acid] Purification was carried out by automated flashi |iquid
chr omat pgraphy—(HorizonTm—=——63=—Brotage)—efruting—wthPetrobeumEther -
Et OAc gradijlent from 100:0 to 20:80 or CH2Cl24{ EtO0Ac from 100:0 to 20; 80.
TABLE VI I [Ex. ReagenticB &t pactur %ond INwB N atboftyi i3 (| . N1, , | |
- NoB4-- i T 0., N Il A - - - 4 {6-methyl-2-pyridyl)-prop- | 346.09
0 2-ynylidene]-piperidine
F H.C IN\ i N\(O " 1-(2-fluoro-4-nitro-
He - = phenoxycarbonyl)-4-[3-(6-
65 @N,o g1 lN,,o methyl2-pyridyl) prop2. | 39609
& o ynylidene]-piperidine
2
HO H,C IN\ 7 N.__O 1-(2-thienyl-
If methoxycarbonyl)-4-[3-(6-
66 g 7 o 2z 3 methyl-2-pyridyl)-prop-2- 353.20
— - ynylidene]-piperidine
T I-(2-pyridyloxycarbonyl)-4-
67 HO J Ny HiC ‘ Ny N O s [3-(6-methyl-2-pyridyl)- 334.12
P P 0 | P prop-2-ynylidene]- ’
piperidine
= 1-(1-methyl-4-
o H G IN\ 7z N O piperidinyloxycarbonyi)-4-
6 | i, P TN [3-(6-methyl-2-pyridyl)- 354.19
: CH, prop-2-ynylidene]-
piperidine
Lz ~
HO HG ;N\ ~ N, O 1-[2-(1H-indol-3yl)-
= Y ethoxycarbonyl)-4-[3-(6-
59 ENH © “'NH | methyl-2-pyridyl)-prop-2- 400.15
= ynylidene]-piperidine




1- (2- pyrazi nyl earbonyl) -
ynyl i denekpi peridine 319.1 5 112 | POH Br
1- (3- br omobbenzoyl) - 4] 3-
00O a oNCH 1 400

395.0 4

113 |

443- ( 6- et hyl

(6- net hyl - 2- py

-2- pyridyl)-prop-2-
ONCH3 B O-.",--
rdyl) -

prop-2-ynyl i denek pi peridine

L I I I | 11213 1'(4'phenyl-4-

oxobut yn

114 a3c.

221\
YT
, 01

70

CU/%@
¥
O

et ||y| =—2=pyHt | dyl)- ptop=2=
FF| 3c

trifluoromethyl-
ethoxycarbonyl)-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine

yllyI I dCIICIi\PI |SAS] | U

[ 1-PBCLuiliRfe-1-SNN, Cf

: a)
IrTrc o7

i3 |

407.08

71 “°ﬁ

R
HC._N_Z F
S N_ O F
1 \“ﬁ
# o
F

1-(2,3,4-
trifluorophenoxycarbonyl}-
4-[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

387.07

HG
%] "0

TR
=
HSC ] N\ N._0O
/ g

1-{cyclohexyloxycarbonyl)-
4-[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

339.23

73 HD\/D

1-
{cyclobutylmethoxycarbony
D-4-[3-(6-methyl-2-
pyridyl)-prop-2-yaylidene]-
piperidine

325.17

HO

74

2z =
A

N
HC._N i Lo
| Oy T
= O N__=z
) Br

1-(5-bromo-2-
pyridyloxycarbonyl)-4-[ 3-
{6-methyl-2-pyridyl)-prop-
2-ynylidene}-piperidine

414.00

75 HOL /©

Hacﬁm ° /©
|
P O

1-(3-
phenoxypropoxycarbonyl)-
4-[3{6-methyl-2-pyridyl)-
prop-2-yaylidene]-
piperidine

405.19

6| S

1-(4,6-dimethyl-
pyrimidinyloxycarbonyl)-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

363.15

Example 77

1-(N-methvl-N-phenylcarbamovl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine

3.2 2

To a solution of ditrichloromethyl carbonate (43.6 mg, 0.147 mmol) in CH,Cl, (1 mi)

stirred at ambient temperature, was added dropwise a solution of N-methylaniline (48.2 pl,
0.445 mmol) and DEA (168 pl, 0.98 mmol) in 1.5 ml of CH,Cl, over 30°. After 40 min.,



"-- 143,4,5- trinmethoxybenzoyO-443- (6-nethyl-2- pyrldyl) prop 2-ynyl i denek

pi peridine 407.1 5 115 o0=" IsOH o 0-3&fahNCH N-,---',/ o"---
1- (4-nitrobenzoyl)-4-] 3- (6 met hyl - 2- pyri dyl) - prop-2- ynylldenek pi peri di ne
362.2 4 116 H30 400H N+, 0 0 NCH H3el " 113 1t0..- 1-(3-nethyl-2-
ni t r obewzegdjediytan afshe Gpmpoyyd @%m)mmq: 6;59424 ngm@t%émnb.apéﬂﬁ&wﬁef 376. 2

3 117 HEsir-=-TheeOH N CH3 H3CWEN, .. . . . . 0 hept ano
ot hy 1. DIy 7y Sh R A1 T b sl RS vaS aporad 8 drymess in
vacuo, taken up with water and extracted with EtOAc. The residue from extraction was
purified by automated flash liquid chromatography (Horizon™ — Biotage) eluting with
5  Petroleum Ether — EtOAc gradient from 4 :6 to 2 : 8 to afford the title compound (123 mg).

MS: [M+H]" = 346.22

Examples 78 to 85 {(Table V)

These compounds were synthesized following the procedure described in Example 77 but
10  substituting reagent B (sece table V below; commercially available) for N-methylaniline.
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, —

EtQAc from 100:0 to 20:80.

TABLEV
15
Ex. | ReagentB Structure Compound Name LS{-}\;S
CH
CH, He N s 1-(N,N-diethylcarbamoyl)-4-
78 HNr CH 3 I N.__N._.CH; | [3-(6-methyl-2-pyridyl)-prop- | 312.23
3 P (”) 2-ynylidene]-piperidine
CH, He N & O CH, 1-(N,N-dimethyloarbamoyl)-
79 | HN_ 3 i = NN CH 4-[3-(6-methyl-2-pyridyl)- 284.25
CHs = ici) 3 | prop-2-ynylidene]-piperidine
CH P CH
HN MO N L NN 1-(N-methyl-N-3-
80 ! P g nitrophenylcarbamoyl)-4-[3- 3912
0 (6-methyl-2-pyridyl)-prop-2- ’
Nt yaylidene]-piperidine
oo ‘O’N+O
CH S CH
. " i S erN 3 é-(hz-mi;hﬂ-Ni-) 4-[3-(6
utyicarpamoyi)-&-{ 3-(6-
81 \K’ = 0 W\ methyl-2-pyridyl}-prop-2- 326.22
CH ynylidene}-piperidine
3 CH,




325.3 8 -64- 118 HSIN, _,--CH3 sl 0,..,,,,,,.---
1- (2-thi enyl carbony0O-4- [3-(6-nethyl- %bpyri dyl) - prop 2-ynyl i denek
pi peridine 323.1 4 119 FE OH FI el o-",,<,---'" 1
(4,4,4-trifluorobutyryl)- 443-(6- nethyl 2- pyrldyl) prop 2-
ynyI i de 'ielr\p. pci’i eHn 33F—2—7+1260 0—272—+sC—— NN—NEHS P")( —=14%
.- 143-(2-pyri m di nyl oxy)- benzoyl] -443-(6- et hyl - net hyl 2-pyridyl)-pr
ynyl i dehekpj péHj di ng 411.1 3 = CH, -methyl-N-(t-butyl)-
82 HN.__CH, 3 % N N CH, carbamoyl]-4-[3-(6-methyl-2- 306.22
CHCH3 { P \Ig ECHs pyﬁd?g)—prop~2-ynylidene]— )
3 piperidine
CH
-} L CH 1-(N-methyl-N-
83 HN HC. N~ N. N : ethylcarbamoyl)-4-[3-(6- 298.17
W | P ah methyl-2-pyridyl)-prop-2- :
CH, O CH, | ynylidene]-piperidine
CH CH
HN_ oh, | PNy 7 N N ch | 1-[N-methyl-N-(1-
84 L hid 3 | phenylethyl)-carbamoyl}-4-[3- 374.2
0 {6-methyl-2-pyridyl)-prop-2- )
ynylidene]-piperidine
CH CH 1-(N-ethyi-N-
K 3 e N 4‘ l/ 3 ; Y
HN_ .CH 3 = isopropylcarbamoyl)-4-[3-(6-
85 e | P NYNY °, methyl-2-pyridyl)-prop-2- 326.29
CH, O CH, ynylidene]-piperidine

A solution of the Compound of Example 3 (60 mg, 0.283 mmol), p-toluenesulphonyl
5 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

10

Examples 87 to 109 {Table VI)

Purification by flash

These compounds were synthesized following the procedure described in Example 86 but

substituting reagent B (see table VI below; commercially available) for p-toluenesulphonyl

chloride. Purification was carried out by flash chromatography eluting with Petroleum

15

Ether — EtOAc.

/41
op- 2-



B'O_|OI -N1'31111

pyridyl acetyl)-443-(6- nethyl-2-
4 122 IPOHO ii.N,,,,.

[ 3- (6-net hyl - 2-pyridyl)- prop-2-ynylidene
|P Cl 145- amiﬁ._wk

0 C NC HZNN O a..--

CH3 gN ...... S T

|_oyr dg)

i d§a) - p
" NI,CH3 110 1-(
den

0 N 1-(5-brono- 3-
rop-2- ynylidenekpi per
5- qui nol yl car bony1) - 4-

piperidine 368.1 8 123 OH O is
-3-(4- chl orophenyl) - pent anoyl k

4-[3-(6-nethyl -2- pyridyl)-prop-2- ynylidenekpiperidine 436.0 4

)i...N Throri

idine 412.0

*

~ Ex. Reagent B

Structure

Compound Name

LC-MS
M/Z

Eve

1-(2-nitrophenylsulphonyl)-
4-[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene|-
piperidine

398.10

88

00

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

353.20

89 )

1-[5-(2-ox0~1-pyrrolidinyl)-
2-methyl-phenylsulphonyl)-
4-[3-(6-methyl-2-pyridyl}-
prop-2-ynylidene]-
piperidine

45017

20

1-(4-
methoxyphenylsulphonyl)-
4-[3-(6-methyl-2-pyridyl)-
prop-2-ynylidenei-
piperidine

383.16

Cl s
N o
Br

1-{4-bromo-2,5-
difluorophenylsulphonyl)-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

468.99

92

1-benzylsulphonyl-4-{3-(6-
i | methyl-2-pyridyl)-prop-2-
ynylidene]}-piperidine

3563.20

93

1-ethylsulphonyl-4-[3-{6-
methyl-2-pyridyl)-prop-2-
3 | ynylidene]-piperidine

305.22

CL‘S
| O

1-(2-chloro-4-
cyanophenylsulphonyl)-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-

N [ piperidine

412.04




00 124 IP o 3 0--- '
[ 3- ( 6- net hyl
HC 3 OH0 o CH 0'3 H3 Cl
di met hoxybenzoy1l) - 443-

-2-pyridyl)-
(6-nethy|

a 143- phthal i m dopr opi onyl)

-4-

prop-2-yny|i%ﬁ£§k pi peridine 414.4 1 125 0.

CGo-1,D--" L"--
2- pyrldyl)

ml Fal LD " O

prop- 2 ynylldene]

.- 1-(3-chloro-4,5-

411. 2 126 €C€H3—N(S

.O"'.

95 C'\sf/@F

d

\ . o) OI\IU I\I

I

%

1 (3—
fluorobenzylsulphonyt)-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

385.18

96 | O~ S/\Q
00

1-
cyclohexylmethylsulphonyl-
4-|3-(6-methyl-2-pyridyl)-
prop-2-ynylidene}-
piperidine

373.28

o7 oj[jl‘w

1-(4-methyl-3-
nitrophenylsulphonyl)-4-f3-
(6-methyl-2-pyridyl)-prop-
2-ynylidene]-piperidine

412.11

98

1-(2,2,2-
trifluoroethylsulphonyl)-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

359.23

99

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

395.18

100 o

1-(4-
cyanophenylsulphonyl)-4-
[3-(6-methyl-2-pyridyl}-
prop-2-ynylidene]-
piperidine

378.18

101 o

1-(5-chioro-2-methoxy-4-
methylphenylsuiphonyl)-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene}-
piperidine

431.07

102

1-(7,7-dimethyi-2-oxo-
bicyclef2.2.1Thept-1-
yimethylsulphonyl)-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine

427.15

103 | e

1-[3-(4-methoxyphenoxy)-
propylsulphonyl}-4-[3-(6-

methyl-2-pyridyl)-prop-2-

ynylidene]-piperidine

441.14

C'\s Br

104

1-(3-
bromophenylsulphonyt}-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

433.03

_7C

pi peri di ne




Il ...,7,- 0 1-(2-nethoxy-3- pyridyl carbony0-443-(6- nethyl-2-p
yridyl)-prop-2- ynylidenekpiperidine-8%48.1 8 -65- 127 F NN H 3G 4iOH N jy
OF N-N--.NCH3 N3c -4Nii ,,t(NL o 1-[5-nethyl-1-(4-
fluorophenyl)-1H-1 2 4- triazol-3-ylearbonyl]l -4- [3-(6-pethyl-2-pyridyl)-

prop- 2-lynyl i|{denej pi per| dine 416.2.4-128 Br 40. 1g4-BomSGLCH3 | O 143-
br onophenoxylaeety L) - 4-| [+ hy 2\, pyri dy 1) Hflug@smpeyRulptiopii)-genek
pi peri di nes 424.,9 29 411 HSC N [3-(6-methyl-2-pyridyl)- 451.99

Br prop-2-ynylidene]-
Br ! piperidine

o SN 1-(6-chloro-imidazo[2,1-
I!\i \ o I Sg bjthiazol-5-ylsulphonyl)-4-
106 OS N>\S = NSTN [3-(6-methyl-2-pyridyl)- 433.03
vy e HCT N o prop-2-ynylidene]-
= piperidine
- CH, 1+(1,2-dimethyl-1H-
5 % N imidazol-4-ylsulphonyl)-4-
N ! o yisuphony
107 /QS ,ﬁ; AcH, Hac/(N’\ N,'si;’)\cris [3-(6-methyl-2-pyridyl)- 371.19
Oy R P fo) prop-2-ynylidene]-
piperidine
o O ne N | 1 o 1-[4-(1,2,3-thiadiazol-d-y1)-
i "8 henylsulphonyl}-4-[3-(6-
o phenylsulphony
108 @s 7 ° @Y\ methyl-2-pyridyl)-prop-2- 437.09
N=p N‘NS ynylidene]-piperidine
o © o % HC. N T o o™ 1-[5-(t-butyl)-2-
;5 P Neg methoxyphenylsulphonyl]-
109 0 4-[3-(6-methyl-2-pyridyl)- 439.12
prop-2-ynylidene]-
HC ToCH
i) H,C CH?H:i piperidine
Example 110

1-(2-nitrobenzoyl i lidene]-piperidine
5 To a solution 2-nitrobenzoic acid (42.6mg, 0.25 mmol) in CH,Cl; (2 ml) and DMF (0.5 ml)
stirred at 0-3°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

10 with water and 1 N NaOH, the organic layer was separated and washed with water, dried
over Na,SO; and evaporated to dryness in vacuo. Purification by flash chromatography
(CHCl3- 1.4 N MeOH/NH; 100:0.1) vielded the title compound (82 mg).

Examples 111 to 156 (Table VII
15 These compounds were synthesized following the procedure described in Example 110 but
substituting reagent B (see table VII below; commercially available) for 2-nitrobenzoic

acid. Purification was carried out by automated flash liquid chromatography (Horizon™ -



I vVOH3 Fiac_ N jleNl O0-NO 143-(5-nethyl-1, 2, 4- oxadi azol - 3-371) - benzoyl k
4-[3-(6-nethyl -2- pyridyl)-prop-2- ynyl, denekpiperidine 399.1 7 130 0 it N
00o0-.- NCH3\N,_,- Nilip,0-,,,p--- I-phthalindoacetyl-443-[3
(6-met hyl -2-pyridyl)- prop-2-ynylidenek pip eridine 400.0 8 131 C 0 * Z u.
10N-- - - -g: . - (5 o- - - I . - t hyl -
2-pyri dy]il)yggﬁ)o%@y?g ?/%;/1 #e# g%giglth%ér i%lbr]i\ézl %g%%BtSEO%Oﬁ%% %120%-& t@{z{fﬁ

EtOAc from 100:0 to 20:80.

TABLE VII
5
LC-
Ex. Reagent B Structure Compound Name MS
M/Z

N [N\ S N oH 1-(2-pyrazinylcarbonyl)-
111 [ = OH NB\/N B 5 | 4-{3-(6-methyl-2- 319.1
N o = pyridyl)-prop-2- 5
o]

ynylidene]-piperidine
" S N _cH 1-(3-bromobenzoyl)-4-{3-
112 /CLWOH B N | = 3 (6-methyl-2-pyridyl)- 395.0
Br o # prop-2-ynylidene]- 4
Q
0
o

piperidine
ﬁ P8 N cH, 1-(4-phenyl-4-
OH N [ oxobutyryl}-4-[3-(6- 373.2
m # methyl-2-pyridyt)-prop-2- 2

ynylidene]-piperidine

113

1-(3,4,5-

HCq
H.C
H,C. 370 trimethoxybenzoyl)-4-{3-
0 M
M4 | T o HSC‘OQW % | (6-methyl-2-pyridyl)- 4057 3
107 3 7 prop-2-ynylidene]-
piperidine

1-(4-nitrobenzoyl)-4-[3-

[0
O”N*- 7
QTN S_N__CH, | (6-methyl-2-pyridyl)- 362.2
OH T w prop-2-ynylidene}- 4

piperidine

q
& T e N CH, 1-(3-methyl-2-
116 HC’QY"“ s [ nitrobenzoy))-4-[3-(6- | 376.2
’ oo @ 7 3

methyl-2-pyridyl)-prop-2-
-0 Vo ynylidene-piperidine

115

on ! 7 N, .CH, 1-heptanoyl4-[3-(6- 325.3
117 ”ac/\/v\g HE ™"y » methyl-2-pyridyl)-prop-2- 8.
°© ynylidene]-piperidine
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1- (2- ehl or 0- 6- net hoxy-4- pyridyl car bo®d1) - 443- (6- met hyl-2-pyridyl) - prop- 2-
ynyl i denel-pi peridine 382.2 4 133 HBC N N a N 1111PCH o 113 C Na N

q n-" <ll_

bet 1ZCOEFiaZ0l-5

NL1IIN.". =N
yl carbony1l) -
134

118

b to

443- (6- et

0'/\00I
s OH

0

nyl-2-pyricl

- 1-(l-pethyl-1H 1 2 3.

1) - prop- 2-

ynyl i denekpi peri

CH3 1@_,,]5 11 OL—Q:thieny]carbmyl_)-g._

[3-(6-methyl-2-pyridyl)-
prop-2-yaylidene]-
piperidine

di ne

3231
4

372.1 7

119

1-(4,4,4-trifluorobutyryl)-
4-[3-(6-methyl-2-
pyridyl)-prop-2-
yaylidene]-piperidine

337.2

120

N
t
‘N/ko CH

1-[3-(2-pyrimidinyloxy)-
benzoyl]-4-[3-(6-methyl-
2-pyridyl)-prop-2-
ynyhidene]-piperidine

4111

121

1-(5-bromo-3-
pyridylacetyl)-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene}-piperidine

4120

122

1-(5-quinolylcarbonyl)-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

368.1

123

1-[5-amino-5-oxo-3-(4-
chlorophenyl)-pentanoyi]-
4-[3-(6-methyl-2-
pyridyl)-prop-2-
ynylidene}-piperidine

436.0

124

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

414.4

125

1-(3-chloro-4,5-
dimethoxybenzoyl)-4-{3-
{6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

411.2

126

1-(2-methoxy-3-
pyridylcarbonyl)-4-[3-(6-
methyi-2-pyridyl)-prop-2-
ynylidene}-piperidine

348.1




1- (2- ni trophenoxyacetyl)- 4-[3-(6-nethyl-2- pyridyl)-prop-2-

ynyl i dene] - pi peridine 392.2 5 135 H3C6% OH H300 HO ocH3 | ...... _,-- H300
1- (2, 5-di net hyl-3- furyl earbonyl)-443=(6- nethyl-2-pyridyl)-prop-2-
ynyl i denekpi peri dine 335.1 7 -66 136 CnOHs1 0 S---- INC HHo,..".,.-.-
1-(
yny

5-Ch| OF =2~ Tth cnylc_i’b y }"—f'—h.) \u- |||.:L||y|-?-p yJ.)-pl up- =
| i denekpi per@ne 357.0 6 7 0 0 110N."--N"- -ﬂuomp eny)l RPN

triazol-3-ylcarbonyl]-4- 416.2

127 . N-p Py .
-N == _N__CH [3-(6-methyl-2-pyridyl)- 4
—4& 1 = 3
HE— A on e N’kn’N » prop-2-ynylidene]-
o © piperidine
Br Br 1-(3-
@ e a on bromophenoxyacet.yl)-4- 424.9
128 o OF oy 77| [3-(6-methyl-2-pyridyD)- 5
/\g ) = prop-2-ynylidene]-
piperidine
1-f3-(5-methyl-1,2 4-
“ ™ _n_cH, | oxadiazol-3-yl)-benzoyl]-
129 HH,”YQY’“ Mo~ ] . 9 4-[3-(6-methyl-2- 39?-1
° o pyridyl)-prop-2-
ynylidene]-piperidine
o 9 0 ” s._~_cH, | l-phthalimidoacetyl-4-[3-
) N”}(OH N | {6-methyl-2-pyridyl)- 400.0
10 \ © ” 2-ynylid 8
o ° o} prop-2-ynylidene]-

piperidine

f ““S=_ N CH 1-(5-fluoro-1H-indol-3-
131 oH Y N 7| yiacetyl)4-[3-(6-methyl- | 388.0
! o # 2-pyridyl)-prop-2- 5
H

%
E © ynylidene]-piperidine
cl Cl
1-(2-chloro-6-methoxy-4-
N i
13 NS L w TSN | pyridylcarbonyh)-4-[3-(6- | 382.2
o~y 2T L methyl-2-pyridyl)-prop-2- | 4
CH 0 3 ynylidene]-piperidine

H,C 1-(1-methyl-1H-1,2,3-

3 N - benzotriazol-5-
N R N CH
133 NNQ\(OH ”N@\WN ™ Scarbonyl)-4-[3-(6- 37_%1

J 4 o = methyl-2-pyridyl)-prop-2-
ynylidene}-piperidine
0
g+ Ne o - 1-(2-nitrophenoxyacetyl)-
124 @: o C[ [ S N__CH, 4-[3~(6-methyl-2- 392.2
oy O o™y » pyridyl)-prop-2- ]
0 © ynylidene]-piperidine
H.C HC

1-(2,5-dimethyl-3-

== N
135 O%OH O N - s s | faryloarbonyl)4-[3-(6- | 335.1

methyl-2-pyridyl}-prop-2-
ynylidene]-piperidine




1- (3-iodobenzoyl)-443- (6-nethyl-2-pyridyl)- prop-2-ynylidenek piperidine
443.1 2 138 ,0H 0 | 40ft,/ 1-(3,5- di-66-uorophenyl acetyl)-4-

[3-(6- nethyl 2- pyrldyl) prop-2-ynylidene]- piperidine 367.2 3 139 a43
Pi----- 00_cs, "N i N et ot - NCHS
H3C- oo 1 (2], 6- dlﬁEthOX/ 3- pyridykarbonyl)-443- ( 6-

nethyl-z-pyrldyl rop-Z-Gy I den pery dippe [3AG-cBloip-2140 CHNtf---3 0O
CH3 N--1'436, N <N, 1 N O 13( Zf cHl ortblﬂle’kﬂ@t)w&)‘f [2r6- | 357.0

pyri dyl fcar bony1) - 44 . et hylo- 2- pyri dyi¥- pr op-rgﬁthft\l/ Ymdm%ﬁr@ i pei dj ne
366.3 5 ynyli piperidine
“ ™S N oH 1-(3-iodobenzoyl)-4-[3-
1 37 I N ; ~ 3 (6-methy1—2-pyridy1)- 443.1
0 = prop-2-ynylidene]- 2
piperidine
N 1-(3,5-
I N CH ?
F oH F : N | T difluorophenylacetyl)-4- 2672
138 o o & [3-(6-methyl-2-pyridyl)- 3
F A prop-2-ynylidene]-
piperidine
CH,
O A 1-(2,6-dimethoxy-3-
139 h N N s N | pyridylearbonyl)4-[3-(6- | 378.0
= o o P methyl-2-pyridyl)-prop-2- 7
H C’O HE ynylidene]-piperidine
CH

1-(2-chloro-6-methyl-4-
N7 S .

! SN, _CH pyridylcarbonyl)-4-[3-(6- | 366.3
a P methyl-2-pyridyl)-prop-2- 5
ynylidene]-piperidine

140

. _N_ _CH 1-(5-methoxy-1H-indol-3-

N \
WAL o 3 ¥ N 7 ylcarbonyl)-4-[3-(6-
141 o # . 386.2
e} o0 methyl-2-pyridyl)-prop-2-
HC-O 3 ynylidene]-piperidine

HC 7 ™S N _cH 1-(3,3-dimethylbutyryl)-

3
_OH >(\I(N | /‘ : 4-[3~(6-methyl-2- 311.2
o g , © pyridyl)-prop-2- )
ynylidene]-piperidine

142

S
HC. H.C Sw_N_CH 1-methoxyacetyl-4-[3-(6-
143 3 0/\(5)0” > ™o " | ? methyl-2-pyridyl)-prop-2- | 285.2

6 ynylidene]-piperidine

1-(4-methoxybenzoyl)-4-

o 0 T
» Q(N TSN CHy | [3-(6-methyl-2-pyridyD)- | 44
| OH L prop-2-ynylidene]- '

o piperidine




141 H N OH 41#0 670 -H N *NN33_
1- (5-met hoxy-1Hindol-3- ylcarbonyl)-443-(6- nethyl
ynyl i denekpi peridine 386.2 142 sac Of
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N-----

, CH3
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-111114%
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1- met hoxyacet

di evg 2
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é ;3-?&%0){ benzoyl)-4-

(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

I > A

3471
8

146

Q\w"”
o o
H3C

o
N o
| P
o o0
HC

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

347

147

R
N__»
H,C._ O

o

/

O/\/N CH

N s
J

1-(2-methoxy-3-
pyridylcarbonyl)-4-[3-(6-
methyl-2-pyridyl)}-prop-2-
ynylidene]-piperidine

362

148

1-[1-(4-pyridyl)-4-
piperidinylcarbonyl]-4-[3-
(6-methryl-2-pyridyl)-
prop-2-ynylidene}-
piperidine

401

149

1-[3(4H)-0x0-2H-1,4-
benzoxazin-6-
yicarbonyl]-4-[3-(6-
methyl-2-pyridyl}-prop-2-
ynylidene]-piperidine

388

150

1-[3-(3-fluorophenoxy)-
propiony}]-4-{3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine

379.4

151

1-{2-piperidino-5-
pyrimidinylcarbonyl)-4-
[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene]-
piperidine

402.0

152

1-{1-(3-fluoro-4-
methyiphenyl)-2-oxo-
pyrrolidin-4-ylearbonyl]-
4-[3-(6-methyl-2-
pynidyl)-prop-2-
ynylidene]-piperidine

432.2

153

1-(4-acetamido-2-
methylbenzoyl)-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine

388.1

-2-pyridyl) - prop-2-
. NCH .

0.

-"H



144 0 -0 0 0 CH .3 010N,,,..,,,, 1 N,,,,,,,, CHB-.",".-, O
1- (4- net hoxybenzoyl)-4- [3-(6-nethyl-8-pyridyl)- prop-2-ynylidene]-

pi peridine 347.1 -67- 145 4104 0 ---, \NCH 40N,,,1'3 ..,-, ©
1- (3- methoxybenzoyl)-4- [3-(6-nmethyl-2-pyridyl)- prop-2-ynylidenel- pip
eri di ng 347.1814600H 00 H3C NCHBIIN--- H3C 00
1- ( 2- neft hoxylben )-4-| [ 3 PW. i gyl) -1-(|§16blpfnﬁeﬂw§)14i[@}eneg -
cl P prop-2-ynylidene]- 2
o piperidine
O ™S N CH 1-(3-phenylbenzoyl)-4-[3-
155 O on O N 7S | (6-methyl-2-pyridyl)- 393.1
O i 0 / prop-2-ynylidene]- 5
piperidine
J a TN N__CHy | 1-(2-furoyl)4-[3-(6-
156 KJ\EI/OH /01(% methyl-2-pyridyl)-prop-2- 30;3
0 0 ynylidene|-piperidine

Example 157
1-phenylacetyl-4-[3-(6-methyl-2-pyridvl)-prop-2-ynylidene]-piperidine

To a solution of phenylacetic acid (61.5 mg, 0.452 mmol) in 10 ml of CH,Cl, was added

5  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; 100 : 0.2) vielding the title product (80 mg).

10

Examples 158 to 183 (Table VIII)

These compounds were synthesized following the procedure described in Example 157 but

substituting reagent B (see table VIII below; commercially available} for phenylacetic acid.
Purification was carried out by automated flash liquid chromatography (Horizon™ —
15 = Biotage) eluting with Petroleum Ether — EtOAc gradient from 100 : 0 to 20 : 80 or CH>Cl>—

EtQAc from 100 : 0 to 20 : 8O.

20



147 N ---0OH H30,00 (NOH3 1--- H3O, _, 00 1-(2-nethoxy- 3-
pyri dyl carbonyl) - 443- ( 6- nethy1-2-pyr%§%l)-prop-2- ynyl i denekpi peri di ne 362
148 Na Na OHn, o N---""-- N, _,N """ | 141- (4-pyridyl)-4-

pi peri di nyl carbonyl] -443- (6-nethyl-2-pyridyl)- prop-2-ynyli dene] -

pi peridine 401 149 *

olLi- - | | o,,,--
143(41-1)-o0xo0-21-1-1, 4- benzoxazi#E§£ﬂ§£¥§iﬁonyl] - 44346-

met hyl - 2- pyri dyl) - prop-2- ynylidenekpi peridine 388 150 G OH OH Ati--r urOQ
CH3

, - Of f, NN,
Ex. Reagent B Structure Compound Name Lﬁgs
o TS N oH 1-(4-phenylbutyryl)-4-[3-(6-
158 O/\/\g N [ * | methyl-2-pyridyl)-prop-2- 359.27
©/\/\chr & ynylidene]-piperidine
“ ™. N CH 1-(3-fluorobenzoyl)-4-[3-(6-
159 | . OH E N s 3 | methyl-2-pyridyl)-prop-2- 335.34
") 5 % ynylidene]-piperidine
™S N cH 1-(3-methylbenzoyl}-4-[3-(6-
160 | , C@\Won He N M s | methyl-2-pyridyl)-prop-2- 331.42
’ 0 8 o # ynylidene]-piperidine
= N on 1-(3-cyanobenzoyl)-4-[3-(6-
161 //QYOH P N s | methyl-2-pyridyl)-prop-2- 342,28
N 0 N= o # ynylidene]-piperidine
- . P 1-(3-
el ’©\,( F = N._CH trifiuoromethoxybenzoyl)-4-
162 | B, o FS\O/E :L O/\U C | Pt | 401.41
° o 2-ynylidene]-piperidine
S N OH 1-(3-trifluoromethylbenzoyl)-
163 FXQ\WOH F N % | 4-[3-(6-methyl-2-pyridyl)- 385.05
e 0 Fe 6 # prop-2-ynylidene]-piperidine
/ = 1-(5-bromo-2-furoyl)-4-[3-(6-
164 | B o on B’JO\/“\W PO/\'/\NJ/CHS methyl-2-pyridyl)-prop-2- 386.14
o} 0 = ynylidene]-piperidine
-0 -0 N 1-(5-nitro-2-furoyl)-4-[3-(6-
165 | M4 on J A h |N~ "3 | methyl-2-pyridyl)-prop-2- 352,19
o o < ynylidene]-piperidine




40, ..,,,,,,-, 0 1-[3-(3-fluorophenoxy)- propionyl] -44346-
met hyl - 2- pyri dyl) - prop-2- ynylidenel -p#peridine 379.4 5 151 CN N 1'OH o
----- i CN..---N"H of,,7 1-(2-piperidino-5- pyrinidinylcarbonyl)-4-
[3-(6-methyl-2-pyridyl)- prop-2-ynylidene] - piperidine 402 .0 9 152 0 F
/10 OH o HOF/l) NCH3 ONQ | 1- [1(3f|uoro-4- met hyl phenyl) - 2r o0
Xopyrr ol i di|n yI car ho n 4 [ = rret hyI 2 1-(5-phenyl-2-furoyl)-4-{3-(6-
pyri dy1)+eer o@@n,yam Bilpdeibi ne "2 LEahyno-pyril) bop3C' i t | BB
0 ynylidene|-piperidine
Cl cl - 1-(3-chloro-2-
7] 73 =|x_ N. _cH. | thienylcarbonyl)-4-[3-(6-
167 | (oA om Q/\(O/\Lj/ AN 357.09
0 o) = ynylidene]-piperidine
H.C 3 1-(4-methyl-2-
e :
Vi 7 = N CH thienylcarbonyl)-4-[3-(6-
168 s i _on CB\I(O/\U methyl-2-pyridyl)-prop-2- 33718
o 0 = ynylidene]-piperidine
P 1-(5-methyl-2-
4 i —4-[3-(6-
169 “304;“\(014 @N SO | thienylaarbonyD) -13-(6 337.14
I i P meﬂ}yl—Z—pyr_ldy{)—prop- -
o ynylidene]-piperidine
cl cl 1-(2,5-dichloro-3-
= = S thienylcarbonyl)-4-[3-(6-
%= _N_ _CH yicaroony
170 s i OH S%ONO/ methyl-2-pyridyl)-prop-2- 392.31
ci o cl o = ynylidene]-piperidine
— — i - 1-(3-furoyl)-4-[3-(6-methyl-2-
=
171 | O, OH OD\(N E N | pyridyl)-prop-2-ynylidens]- | 307.24
0 (') = piperidine
1-(5-phenyl-3-
172 @_{j‘\(m Q_@N\(N\// SN cH | isoxazolylcarbonyl)-4-[3-(6- 384,71
I b methyl-2-pyridyl)-prop-2- ;
o ynylidene]-piperidine
: L e Jhcatbony I} -6 g2
,N AN =3 N CH i LTV el
73] 1 g8 M EMO/\’ = pytidyl)-prop-2-ynylidene]- 389.06
e o piperidine
H H 1-f5-(2-furyl)-1H-pyrazol-3-yl-
N-n N-n ey | carbonyl]-4-[3-(6-methyl-2-
174 | [ i _on M Q/\j’ : pyndyl)-prop-2 ynylidene]- 373.32
© piperidine
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1-(5-nitro-2-thienylcarbonyl)-
4-[3-(6-methyl-2-pyridyl)-
prop-2-ynylidene|-piperidine

prop=—2=ynytidens

=prp

368.25

176

It N N CH,
s} | P
0

1-benzyloxybenzoyl-4-[3-(6-
methyi-2-pyridyl)-prop-2-
ynylidene}-piperidine

422.04

177

CH, -
mmw
0 j
o o

1-(3-methyl-2-furoyl)-4-{3-(6-
methyl-2-pyridyi)-prop-2-
ynylidene]-piperidine

321.06

178

Hsc\\

1-(3-cthoxy-2-
thienylcarbonyl})-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine

367.18

179

1-(5-acetyl-2-thienylcarbonyl)-
4-[3-(6-methyl-2-pyridyl}-
prop-2-ynylidene]-piperidine

365.22

180

1-(5-phenyl-2-
thienylcarbonyl)-4-[3-(6-
methyl-2-pyridyi)-prop-2-
yuylidene}-piperidine

39931

181

1-[3-(2-methyl-1,3-thiazoi-4-
yl)-benzoyl]-4-[3-{6-methyl-2-
pyridyl)-prop-2-ynylidene]-
piperidine

414.21

182

1-(5-chloro-4-methoxy-3-
thienylcarbonyl)-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene}-piperidine

387.4

183

1-(5-methylthio-2-
thienylcarbonyt)-4-[3-(6-
methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine

369.25




ORII 0/1 Thr "I- ONCH3 | -...,,,,"--- 1-(2-furoyl)-413-(6-

met hy1- 2- pyridyl) - prop-2- ynylidenekpideridine 307.3 3 Exanple 157

1- phenyl acetyl-4-[ 3- (6-net hyl - 2- pyri dyl) - prop-2-ynyl i dene] -piperidine To
a solution of phenylacetic acid (61.5 ng, 0.452 mml) in 10 mM of CH2Cl12
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Ex. Reagéent B Structure Conpound Nane -
Purification by flash chromatography (CHCl3) yielded the title compound (112 mg).

10  MS: [M+H] =371.86

By the same method the following compounds were obtained using the appropriate

commercial acid chiorides:

15 Example 185
1-[3-{1.3-thiazol-2-v1)-benzovll-4-[ 3-(6-methvl-2-pyridv])-prop-2-vnvlidenel-piperidine
MS: [M+H]" = 400.70

Example 186
1-[3-(2-pyrimidinyl)-benzoyl]-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine
20 MS: [M+H]" =395.51

Example 187
1-(3-nitro-2-pyridyl)-4-{4-oxo-pent-2-ynylidene)-piperidine

To a solution of Compound 1c {52 mg; 0.213 mmol), acetyl chloride (46 ul, 0.647 mmol),
25  bis(triphenyl)palladium(Il)dichloride (4.49 mg, 0.0064 mmol) and copper (1) iodide (1.62
mg, 0.085 mmol) in anhydrous THF (5 ml), was added triethylamine (85 ul, 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;SO, and evaporated to dryness in vacuo.
30  Purification by flash chromatography (EtOAc - Petroleum Ether 25 : 75), afforded 17.5 mg
of the title product.
MS: [M+H]" = 286.10



158 -...., Nchi, OS ---- 1-(4-phenyl butyryO -44346- nethyl-2-pyridyO
-prop-2- ynylidenekpi peridi ne 359. 27 91 o-00Li- N.,.CHBirN O,,,--
1- (3-fl uorobenzoy0 -4-1346- nethyl-2-pyridy0 -prop-2- ynylidenekpiperidine

335.34 160 H30OH OHN, ,-NICH3 ..",..> 0 1-(3-nethyl benzoyl)-443-(6-
nethyl | denel pi peri di ne 331 42 1611 0 g0 1
%M@%yg,s&{;@,(ﬁbwb (o, pertane ®

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™ -

5 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
Ex. Reagent B Structure Compound Name Ll(\:/l-llgs
| 0.0 M 1-(3-nitro-2-pyridyl}-4-[4-
{4-fluorophenyl)-4-oxo-
188 °'\0(©/ but-2-ynylidene]- 366.15
piperidine

2-ynylidene)-piperidine

0,0
B 1-(3-nitro-2-pyridyl)-4-[4-
190 | O~ s Cr (2-thienyl)-4-oxo-but-2- 354.19
0

T0.+0 / CH,
oH, W 1-(3-nitro-2-pyridyl)-4-
189 C'\K‘E.SHa @N i C§3H3 (5,5-dimethyl-4-oxo-hex- | 328.24
N

ynylidene|]-piperidine

Oy 1-(3-nitro-2-pyridyl)-4-(4-
191 cl | C/ cyclohexyl-4-oxo-but-2- 354.26
4]

yaylidene|-piperidine

-0.,.0 CH
?H B N* - }-(3-nitro-2-pyridyl)-4-(5-
192 C'Yk CH, o~ N A methyi-4-oxo-hex-5-en-2- 312.23
o N 0 ynylidene)-piperidine

10
Example 193
1-(3-nitro-2-pyridyl)-4-[3-(3.5-difluoro-4-methoxyphenyl)-prop-2-vnvlidene]-piperidine
A mixture of Compound 1c (50 mg, 0.206 mmol), 4-bromo-2,6-difluoroanisole (45.9 ml,
0.206 mmol), bis(triphenylphosphine)palladium{IT)dichloride (7.23 mg, 0.012 mmol}, Cul
15  (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



1- (3-cyanobenzoy0-4-[3-(6- nethyl-2-pyridyO-prop-2- ynylidenel-piperidine

342.28 162 1 o0 00 -7( FF N, ----- ,, /40 4111 ti"1 IVCH3 ."-- o 1-(3-

trifluoromethoxybenzoyO- 4-

[ 3- (6- et hyl - 2- pyri dalo-_PropZ-ynyl i dene] - pi peridine 401.41 163 | 0 ic LO U.

LL 14 Flayestwere washed with brine, dried on Nazﬂiﬁt Fridf e\FDP@Re: WydmyBeRs gy 0acuo_to

L3- (6- byl Rpive ! U PAsRicAiol By hAENGhroRBGHbH) UBGHS - FerbfihPeher 1Y OF
10:90) affording the title product (22 mg).

MS: [M+H]" =386.52

Examples 194 to 209 (Table X)

These compounds were synthesized following the procedure described in Example 193 but

substituting reagent B (see table X below; commercially available) for 4-bromo-2,6-
difluoroanisole. Purification was carried out by automated flash liquid chromatography

10  (Horizon™ — Biotage) eluting with Petroleum Ether — EtOAc gradient from 100:0 to 20:80.

TABLE X
Ex. Reagent B Structure Compound Name LI(\TCI}BZ/,[S
=
S 1-(3-nitro-2-pyridyl)}-4-

F N N
z [3-(4-cyano-3-
194 ! =N | . fluorophenyl)-prop-2- 363.3
NNy SV phenyl)-prop
. F

ynylidene]-piperidine

0
F B o CH 3
SN 1-(3-nitro-2-pyridyl}-4-
195 t _N._N [3-(5-fluoro-2- 368.4
Ii/\i[ o methoxyphenyl)-prop- )
OCH = N* £ 2-ynylidene]-piperidine
3 (8]
=
F N S F | 1-(3-nitro-2-pyridyl)-4-
196 | - | {3 ~(3,5—d1ﬂu_oropheny])- 356.3
S o- prop-2-ynylidene]-
E N* piperidine
o F
g
S 1-(3-nitro-2-pyridyl)-4-

N | piperidine

N N
— = [3-(4-cyanophenyl)-
197 I;Q—:N @wo— - prop-2-ynylidene]- 345.4
0

- 1-(3-nitro-2-pyridyl)-4-
o 3-{4-(3,3-dimethyl-2-
: N N {
198 | “O-Aon | N { o Q("”s oxo-1-azetidinyl)- 4175
N o Oj CH, phenyl]-prop-2-

o ynylidene}-piperidine




.-- 0 1-(5-brono-2-furoy0 -44346- methyl-2-pyridy0O -prop-2-

ynyl i denekpi peri di ne 386. 14 166 -0 OV\,O 0O -0ON-n, CH3 O-Thr11- 1 ..,5,-- 0
1-(5-nitro-2-furoyO -41346- nethyl - ridyO- prop 2- ynylidenel - pi peridi ne
352.19 -70- 166 CH O -- 1100(\---- 0 NI, CH3 T
1-(5- ph"nyl n furGyl) 443 (u fret hyl 2 SAAL i dy ) ptrop 2
ynyl i denekpi peridi ne 383.24 1 S---- OH O] Q3 aitro-2-pyridyl)-4-
NC( N N {3—{4-‘(1'—
199 ,{f | pyrrolidinylmethy?)- 403.5
= phenyl]-prop-2-
o NQ ynylidene}-piperidine
o < S 1-(3-nitro-2-pyridyl)-4-
o NN [3-(2,3-
200 | | eH, a o dimethoxyphenyl)- 380.4
S N*O_ - o prop-2-ynylidene}-
P CH "CH, piperidine
F E 0. .0 1-(3-nitro-2-pyridyl)-4-
F s .
201 = N trifluoromethylphenyl)- | 388.3
JN F prop-2-ynylidene]-
I X piperidine
Br | Oy 7 gr | 1-(3-nitro-2-pyridyl)-4-
N [3-(3-bromophenyl)- 399.3
202 Z prop-2-ynylidene]- '
| ~ N piperidine
CH, "O.+© N 1-(3-nitro-2-pyridyl)-4-
N CH, | [3-(3-methylphenyl)-
203 o~ N : 334.4
; prop-2-ynylidene]-
I o N piperidine
CH
o’ 0.0 e 1-(3-nitro-2-pyridyl)-4-
204 N S O‘CH [3-(3-methoxyphenyl)- 350.4
N 8 | prop-2-ynylidene]- :
l N piperidine
A . .
i N N R _N i -(3-mh'9-2-p3{ndy1)-4—
ws | o T L) |G| e
N N* piperidine
0
N
I 0.0 1-(3-nitro-2-pyridyl)-4-
N N [3-(3-
206 = N = cyanomethylphenyl)- 359.4
“ ;\l By prop-2-ynylidene}-
| piperidine




| O CH3 --- 1-(3-chloro-2- thienylcarbonyl)-443-(6-

met hyl - 2- pyri dyl) - prop-2- ynyli deneFp¥feri di ne 357.09 168 Hp /i ,-,,r, OH
oHCI ,--,N- 0oCH13 -..."---- 1-(4-methyl -2- thienyl carbonyl)-443- (6-
met hyl-2-pyridyl)-prop-2- ynylidenekpiperidine 33716 169 /1 s0.0.8--....--
o NCH3 I ,,|,-.- 1-(5-rrethy1 2- thi enyI carbonyl) 443- ( 6-
met hy1-2- pyrfi dy1) -r op- 2©- ,y.ﬁy | peri di ne [33F-nitd-21pfAdydy4- . -1t - -
207 o @% [3-(3-nitrophenyl)- 365.4
prop-2-ynylidene}-
| piperidine

Z 0. n+© = 1-(3-nitro-2-pyridyl)-4-
Q Wy _N | [3-(3-cyanophenyl)-
” @ ’ ~ prop-2-ynylidene]- 3454
| e piperidine
Cl _O‘ N* o — e 1-(3-njtr0_2_pyridyl)_4-
=3 [3-(3-chlorophenyl)-
N cl
- o prop-2-ynylidene]- 354.8
| N piperidine

Example 210
1-(t-butoxvearbonyl}-4-(hept-2-vnvlidene)-piperidine

A mixture of palladium tetrakis(triphenylphosphine) (21 mg, 0.018 mmol), butylamine (2.5
5  ml) and Compound 43a (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

10 and purified by preparative HPLC-MS e affording the title product (78 mg).
MS: [M+H] =278.4

Examples 211 to 219

- These compounds were synthesized following the procedure described below (method A or

15  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).

20  Method A: A mixture of Compound 1c¢ (36 mg; 0.148 mmol), Reagent B (0.296 mmol),
bis(triphenylposphine)palladium(Il)dichloride ~ (3.60 mg, 0.0051 mmol) and

tetrabutylammonium fluoride (155 mg, 0.593 mmol) was heated in a sealed vessel at 80°C



©

,--OHi a0 a, )----z---_ S ---N ------ ao CH '<----3 1 --" --
1-(2,5-dichloro-3- thienylcar bonyl)-447% (6- net hyI 2-pyri dyl) prop 2-
ynyl i denekpi peridine 392.31 172/ - 0°,,,, ,j,1, OHol ..--- ""N.,,./ o
,CH3 -, ,,,,--- 1 (3-furoyl)-443-(6-methyl-2- pyridyl)-prop-2- ynylldenek

plperldl | o nyI

| soxazola)gll élger ony %‘%fgvp(aé%%é %&9%85} ?PM pcﬁ;g’d ambxgqt t%}ne%e épl peri di ne
rinsed with EtOAc. The EtOAc solution was washed with water, drled over Na,SO4 and
evaporated to dryness in vacuo. Purification by flash chromatography {(EtOAc-ETP 15:85),
afforded the title products.

Method B:A solution of Compound lc {23 mg; 0.946 mmol), Reagent B (0.253 mmol),
tetrakis(triphenylphosphine)palladium(0) (8 mg, 0.0069 mmol) and copper(l) iodide (2 mg,
(.0105 mmol) in triethylamine (4 ml), in a sealed vessel, was stirred at 90°C for 2 h, cooled
to ambient temperature, poured into water and extracted with EtOAc. The EtOAc solution
10 was washed with water, dried over Na,SO4 and evaporated to dryness in vacuo.
Purification by flash chromatography (EtOAc-ETP 2:8), afforded the title products.

TABLE XI
Ex. | ReagentB Struecture Compound Name Lgl-]l\gs Method
e R 1-(3-nitro-2-pyridyl)-4-
911 D N , =N {3-(6—mﬂuoromethyl-3- 189,10 A
“F 'N P F | pyridyl)-prop-2-
= - F F | ynylidene]-piperidine
F 0.0 P F 1-(3-nitro-2-pyridyl)-4-
t -(2- -6 -
12 | N p N TN [3-(2 .ﬂuoro 6-methyl 153 14 B
P | 3-pyridyl)-prop-2-
cH ‘ = . A
3 . N CH, | ynylidene}-piperidine
Br 0. +© N Br o | 1-3-nitro-2-pyridyD)-4-
23 | ! L C P N l BN {3-(3-'br0m0-2-ch10ro— 434.99 B
Y s N 4-pyridyl)-prop-2-
= N ynylidene]-piperidine
Br _O 0 1-(3-nitro-2-pyridyl)-4-
214 1 T [3-(_3-brom0-2-ﬂuoro-4- 418.97 B
E N pyridyl)-prop-2-
= ynylidene]-piperidine




384.71 173 1 o-or z 7/ o _ HNN\IN,-- o".N,CH '
115- (2-t hi eny1) - 1H pyrazol - 3- yl - car bd$yl ] - 41346- net hyl -
pyridyl) - prop-2-ynylidenek pi peridi ne 389.06 1741 0o/ o _Ho N IN,
1CH3 145-(2-furyl)-1H pyrazol-3-ylcarbonyl]-4-13-(6-npethyl - 2-
pyri dy1l) - priop- 2- ynyl|i dene!) pi per| di ne 373.82 -71- 175 oN[sOH o
E o S 1-(3-nitro-2-pyridyl)-4-
215 | B N [3-(3-fluoro-4-methyl- 153 14
N P 2-pyridyl)-prop-2- )
ynylidene]j-piperidine
-0,.0 . .
B F “N* = SN F l-(3-mtr0-2-pynd)fl)—4-
216 | N 2 [3-(5-ﬂuor073-pyndyl)- 339.16
N7 “ 3 | prop-2-ynylidene]-
=~ N N piperidine
N B 7 W g | L-Genitro-2-pyridyD-4-
217 | S N % [3-(6-fluoro-2-pyridyl)- 339.16
_ = | prop-2-ynylidene]- .
P s
. N piperidine
CH
N N N . 1-(3-nitro-2-pyridyl)4-
He—{ °N * [3-(6-isopropoxy-3-
218 o g Yo oo pyridyl) prop-2- 379.23
VA ynylidene]-piperidine
0K, Ot 9" 1-(3-nitro-2-pyridyl)-4-
3-(2-ethoxy-3-
219 | s [3-C 365.11
{ N O/\\/: pyn dyl)_prop_z_
= ynylidene]-piperidine
Example 220

10

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

The title compound was prepared following the procedure described for the compound of

Example 53, 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™

100 :

0.5.

— Biotage) eluting with CHCl; - 1.4 N MeOH NH;

TH-NMR (CDCl3, 8): 2.42 - 2.54 (m, 2H), 2.67 (5, 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, J = 4 Hz, 1H).
MS: [M+H]" =335.17



-N.-00s --i-"---"" o NSH3, I ,,,,..--- 1-(5-nitro-2-thienylcarbonyl)-
443- (6-met hyl- 2-pyridyl)-. prop-2-ynyl_jdenekpiperidme 368.25 176 ic,' b isN
SI \N- CH3 1-benzy|oxybenzoy1-443-(€9'nethyI-2-pyridy1)-prop-2-

ynyl i denekpi peridine 422.04 177 CH3 / OHI1lI O CH3 1 if O by m -

1-(3-ne | - 2-furoyl)-443-(6- nethyl-2-pyridyl)-prop-2-
ynyl i de%ggeiﬁde i ne

1-(6-methoxvy-3-nitro-2-pyridyl)-4-[3-(3.5-difluorophenvl)-prop-2-ynvlidenel-piperidine

nylidene]-piperidine (Compound

5 221q)
A mixture of the Compound 43a (0.110 g, 040 mmol), palladium

tetrakis(triphenylphosphine) (0.023 g, 0.02 mmol), copper(l) iodide (0.0078 g, 0.04 mmol)
and 1-ethynyl-3,5-difluorobenzene (49 uL, 0.4 mmol) and TEA (2.5 ml) was heated for 3 h
at 80°C. Afterwards, the reaction mixture was cooled, poured into water and extracted with
10 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 (CDCl;, 8): 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).
15 MS: [M+H] =334.15

4-[3-(3, 5-difluorophenyl)-prop-2-yaviidene] -piperidine (Compound 221b)
To a solution of Compound 221a (0.090 g, 0.27 mmol) in CHCl; (1 ml) was added

trifluoroacetic acid (0.42 mi, 5.4 mmol) and the reaction mixture was then stirred at 70°C
20  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 NapSO;, affording the title compound (0.051 g).

"H-NMR (CDCl3, 6): 1.85 (s, 1H, broad), 2.27-2.38 (m, 2H), 2.52-2.62 (m, 2H), 2.90-3.00
25 (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)-4-13-(3. 3-difluorophenyl)-prop-2-ynylidene [ -piperidine
A solution of Compound 221b (0.046 mg, 0.197 mmol), 2-chloro-6-methoxy-3-

30  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 and extracted with EtOAc, The combined

organic layers were washed with brine, dried on Na;SO,4 and evaporated to dryness in vacuo




321.06 178 HACM O / \OH SI 0 H3CmO /\ Il O N CH3 1-(3-ethoxy-2-

t hi enyl car bony1l) - 443- (6- met hyl - 2- pyr8@y1) - prop-2- ynyli denekpi peri di ne
367.18 179 HC ,OHO H30 iN,-- oo , | -..",;,* NION3

1- (5-acetyl - 2-thi enyl ear bonyl) - 443-(6-net hyl-2-pyridyl)-

pr op- 2- ipraffard e mesisiep ehichi wies BwHied by keh clggmatography (EtOAc — Petroleum Ether

5 : 95) affording the title product (0.058 g).
MS: [M+H]™ =386.16

5 Example 222
1-(5-bromo-2-pyrimidinyl)-4-[ 3-(6-methyl-2-pvridv])-prop-2-vnylidene]-piperidine

The title compound was prepared following the procedure described for the compound of

Example 53, but substituting NMP with N,N-dimethylacetamide and substituting 2-

fluoropyridine with 5-bromo-2-icdopyrimidine and reacting the mixture at ambient
10  temperature. Purification was carried out by automated flash liquid chromatography

(Horizon™ — Biotage) eluting with CHCl; - 1.4 N MeOH NHj3 100 : 0.5. White solid. Yield:

64.1%.

'H-NMR (CDCl3, 8): 2.35 - 2.45 (m, 2H), 2.59 (s, 3H); 2.63 - 2.75 (m, 2H), 3.83 - 3.95 (m,

4H), 5.65 (s, 1H), 7.04 — 7.14 (m, 1H), 7.22 - 7.30 (m, 1H); 7.50 — 7.60 (m, 1H); 8.32 (s,
15 2H).

MS: [M+H]" =370.10

Example 223
1-(3-methyl-53-nitro-2-pyridy])-4-[ 3-(6-methvl-2-pyridvD)-prop-2-ynvlidenel-piperidine

20  The title compound was prepared following th¢ procedure described for the compound of
Example 53, but substituting N,N-dimethylacetamide for NMP and substituting 2-bromo-3-
methyl-5-nitropyridine for 2-fluoropyridine. Purification was carried out by automated flash
liquid chromatography (Horizon™ — Biotage) eluting with CHCl; - 1.4 N MeOH NH; 100 :
0.25. Yellow solid. Yield: 97.3%.

25 'H-NMR (CDCl3, 8): 2.39 (s, 3H), 2.46 - 2.56 (m, 2H), 2.59 (s, 3H); 2.74 — 2.85 (m, 2H),
3.51 - 3.61 (m, 4H), 5.66 (s, 1H), 7.10 (d, J = 8.0 Hz, 1H), 7.27 (d, ] = 8.0 Hz, 1H); 7.56 (¢,
J = 8.0 Hz, 1H); 8.15 (s, 1H), 8.98 (s, 1H).

MS: [M+H]" =349.23

30 Example 224

The title compound was prepared following the procedure described for the compound of
Example 53, but substituting N,N-dimethylacetamide for NMP and substituting 5-cyano-2-

fluoro-3-methylpyridine for 2-fluoropyridine. Purification was carried out by automated



o 11,,, ,,,, 0O-eN, ."....c,--- CH3 1-(5-phenyl-2-

t hi enyl carbonyl)-443-(6- nethyl-2-pyrigyl)-prop-2- ynylidenekpi peridine
39931 181 HO _e0 N41ON H3c--c2 S N --""CH3 143-(2-nmethyl-1, 3-thiazol -4- -
y1l) - benzoyl] - 443- (6-net hy1l-2 pyridyl)-prop-2-ynylidene]- piperidine 414.21

182 H3C @h Vighid SinSobBSn# Padrizon™N Biotdge) eluting with EtOAc — Petroleum Ether
2:8. Yellowish solid. Yield: 81.3%.

"H-NMR (CDCl3, 8): 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), 5.65 (s, 1H), 7.15 (d, J = 8.0 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H); 7.57 (s,
5  1H); 7.58 — 7.75 (m, 1H), 8.40 (s, 1H).

MS: [M+H]" =329.22

Example 225
1-{6-cyano-3-pyridy)-4-[3-(6-methyl-2-pyridyD)-prop-2-vnylidenel-piperidine

10 A mixture of the compound of Example 3 (0.102 g, 0.48 mmol), 5-bromo-2-cyanopyridine
(0.073 g, 0.40 mmol), cesium carbonate (0.658 g, 2 mmol), 1,3-bis(2,6-
diisopropylphenylYimidazolium chloride (8.8 mg, 0.05 mmol), palladium(II) acetate (0.0046
mg, 0.05 mmol), in anhydrous and degassed THF (3 ml) was heated in a microwave oven at
110°C for 15 min in a sealed vessel. The reaction mixture was cooled, poured into water

15 and extracted with EtGAc. The combined organic layers were washed with brine, dried on
NapSO,4 and evaporated to dryness in vacuo to afford a residue, which was purified by flash
chromatography (EtOAc — Petroleum Ether 1:1) affording the title product (0.013 g).
'H.NMR (CDCl;, 8): 2.45 - 2.54 (m, 2H), 2.61 (s, 3H), 2.72 — 2.90 (m, 2H), 3.48 - 3.60 (m,
4H), 5.68 (s, 1H), 7.05 — 7.20 (m, 2H), 7.22 — 7.35 (m, 1H); 7.50 — 7.70 {m, 2H); 8.35 (s,

20 1H).

MS: [M+H] =315.17

Example 226
1-(4-methyl-3-pyridyD-4-[3-{6-methyl-2-pyridyl}-prop-2-ynylidene]-piperidine

25 A mixture of the compound of Example 3 {0.102 g, 0.48 mmol), 3-bromo-4-methylpyridine
(0046 g, 040 mmol), cesium carbonate (0.658 g 2 mmol), 2-
(dicyclohexylphosphino}biphenyi (8.8 mg, 0.024 mmol), palladium(Il) 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

30 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 (CHCl; — 1.4 N MeOH NH;3 100 : 0.25) affording the title product (0.008

g)-
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af f or degy Nvir (Bb &S, §M8sbtd 5 PI 89S Y3 (m, 2H), 2.91 — 3.02 (m, 2H), 3.23 - 3.36 (m,

4H), 5.70 (s, 1H), 7.11 (d, J = 8.0 Hz, 1H), 7.29 (d, ] = 8.0 Hz, 1H), 7.57 (t, ] = 8.0 Hz, 1H);
7.75 (t, F = 8.0 Hz, 1H); 7.89 (t, ] = 8.0 Hz, 1H); 8.10 (d, J = 8.0 Hz, 1H); 8.15 (s, 1H); 8.23
(d, T = 8.0 Hz, 1H); 9.04 (S, 1H).

20 MS: [M+H] =340.21

Example 228
1-(4-methvl-5-oxo-cvclopentenvyl)-4-[ 3 «{6-methvl-2-pyridvl}-prop-2-ynylidene]-piperidine

A mixture of the Compound of Example 3 (500 mg, 2.36 mmol), 3-methyi-1,2-
25  cyclopentanedione (350 mg, 3.11 mmol), acetic acid (0.18 ml, 3.11 mmol} in ethanol (10
| mi) was refluxed 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,SO4 and evaporated to dryness in vacuo to afford a residue, which was purified by
automated flash liquid chromatography (Horizon™ — Biotage) eluting with Petroleum Ether
30 - EtOAc 85 : 15, affording the title product as a brown solid.
MS: [M+H]" =307.61
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substituting reagent B (see table | X Below, comercially available) for
acetyl chloride. Purification was carried out by automated flash |iquid
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TABLE | X-(ExitroRedgent)-B[Bl6-trtiyl-2-ovadDauosi 2Nawtdérnel Mpeitihe188 u_ t)\r 0 a
N-,-"1 FI O01-(3-nitro-2- 4-f 1l uor
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- 4- oxobud el hamogeBised NPKiYE: ng%ﬁ@PQ‘GEi. 5150@6(’ ggnw-@iprq\g-mtrothwphen (0.95
mmol) and triethylamine (249 ul, 1.74 mmol) in N,N-dimethylacetamide (15 ml) was
5  stirred at ambient temperature for 4 h. Afterwards, 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 automated flash liquid chromatography (Horizon™ — Biotage) eluting with Petroleum

Ether- EtOAc 1:1 affording the title product as a yellow solid.

10 MS: [M+H]' =340.45

Example 230
1-(5-nitro-2-furyl)-4-[3-(6-methyl-2-pyrid vl)-prop-2-ynylidene]-piperidine

A suspension of the Compound of Example 3 (100 mg, 0.47 mmol), 2-bromo-5-nitrofuran
15 (98 mg, 0.51 mmol) and potassium carbonate (72 mg, 0.52 mmol) in DMF (2 ml) was

stirred at ambient temperature for 4 h. Afterwards, the reaction mixture was poured into

water and extracted with EtOAc. The combined organic layers were washed with brine,

dried on NaySQ4 and evaporated to dryness in vacuo to afford a residue, which was purified

by flash chromatography eluting with Petroleum Ether - EtOAc 6 : 4 affording the title
20  product (94 mg) as a yellow solid.

MS: [M+H]" =324.33

Example 231
1-(5-phenvlcarbamoyl-2-fury)-4-[3-{6-methvi-2-pyridvD)-pron-2-yvnvylidene]-piperidine

25 A well homogenised mixture of the Compound of Example 3 (100 mg, 0.47 mmol) and N-
phenyl-5-bromofuran-2-carboxamide {125 mg, 0.47 mmol) was stirred at 120°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;SO, and evaporated to dryness in vacuo
to afford a residue, which was purified by flash chromatography eluting with Petroleum
30  Ether - EtOAc 7 : 3, affording the title product (36 mg) as a brown solid.
MS: [M+H]" =398.51
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piperidine
A well homogenised mixture of the Compound of Exampie 3 (100 mg, 0.47 mmol), 5-

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
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 automated flash
liquid chromatography (Horizon™ — Biotage), eluting with Petroleum Ether - EtOAc 7 : 3,

10 affording the title product as a brown solid.
MS: [M+H]" =338.40

Example 233

1-(t-butoxvycarbonyl)-

15
I-(t-butoxycarbonyl)-(3E)-3-(3-trimethyilsilvi-prop-2-vavilidene )-pyrrolidine (Compound

233a)

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
20  was purified by automated flash liquid chromatography (Horizon™ — Biotage) eluting with

Petroleum Ether - EtOAc 85 : 15, affording the title product as a colorless oil.

MS: [M+H]" = 280.52

I-ft-butoxyvearbonvl)-(3E)-3-(-prop-2-vnylidene)-pyrrolidine (Compound 233b)

25  The title compound was prepared following the procedure described for Compound 1c
| using Compound 233a instead of Compound 1b. The crude was purified by automated
flash liquid chromatography (Horizon™ — Biotage) eluting with Petroleum Ether - EtOAc
95 : 5, affording the title product as a colorless oil.
MS: [M+H]" =208.74
30
1-(t-butoxycarbonyl)-(3E)-3-[3-(6-methyi-2-pyridvi)-prop-2-vaylidene] -pyrrolidine

The title compound was obtained as described for the Compound of Example 1, but using in

the last step Compound 233b instead of Compound lc. The crude was purified by
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194 19- - -dewlblzh b Wwo 2004/041777, in THF (20 ml) cooled at -10°C was dropped a 1M solution

of phenylethynylmagnesium bromide in THF (4.5 ml, 4.5 mmol). The reaction mixture was

stirred at room temperature overnight. Afterwards, it was quenched 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
15  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

20  I-(t-butoxycarbonyl)-4-(4-phenyl-but-3-vn-2-ylidene)-piveridine (Compound 234b)

1-(t-butoxycarbonyvi)-4-(4-phenyl-but-3-vn-1-en-2-vl)-piperidine {Compound 234c)

A well homogenised mixture of Compound 235a (0.3 g, 0.911 mmol) and Burgess’ reagent
(Methyl N-(triethylammoniumsulphonyl)carbamate) (0.35 g, 1.49 mmol) was heated at
60°C for 2 h. Afterwards, the reaction mixture was cooled, poured into water and extracted
25 .  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 automated flash
liquid chromatography (Horizon™ — Biotage) eluting with Petroleum Ether - EtOAc 95:5,
affording the title products as an oily mixture.
MS: [M+H]" =312.54
30
4-(4-phenyi-but-3-yn-2-vlidene)-piperidine (Compound 234d)
4-(4-phenyi-but-3-yn-1-en-2-vi)-piperidine (Compound 234e)

The title compounds were prepared following the procedure described for the compound of

Example 3, but using the mixture of Compounds 234b and 234c¢ instead of the Compound
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without further purification.
MS: [M+H]" =212.32

1-(3-nitro-2-pyridvl)-4-(4-phenyl-but-3-vn-2-viidene)-piperidine

The title compoundwas prepared following the procedure described for the compound of
Example 229, but using the mixture of Compounds 234d and 234e instead of Compound 3
and 2-chloro-3-nitropyridine instead of 2-chloro-3-nitrothiophen. 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 and 1-(3-nitro-2-pyridyl}-4-(4-phenyl-but-3-yn-1-en-2-yl)-piperidine.

MS [M+H] =333.35

'H-NMR (CDC;0): 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)

Example 235

1-{t-butoxycarbonyi)-4-{i (ZE)-3;phenvl-prop-2~envlideneI -piperidine (Compound 235a)
Lithium bis(trimethylsilyl)amide (1M sol. in THF, 2.63 ml, 2.63 mmol) was added at -60°C
under nitrogen atmosphere to a solution of diethyl cinnamylphosphonate (0.629 ml, 2.64

mmol). After 15 min. under stirring at the same temperature, N-Boc-4-piperidone (500 mg,
2.51 mmol) dissolved in THF (5 ml) was added. Stirring and cooling was maintained for 30

min and, after 2 h, the reaction mixture was quenched with water and with EtOAc. The

" combined extracts were washed, dried over Na;SQ, and evaporated to dryness affording the

title product (752 mg), that was used in the next step without further purification.
MS: [M+H]" =300.25

4-[(2E)-3-phenyi-prop-2-enylidene[-piperidine (Compound 235b)
To a solution of Compound 235a (752 mg, 2.51 mmol) in CHCl; (15 ml) was added

trifluoroacetic acid (0.967 ml, 12.6 mmol) and the reaction mixture was stirred at 25°C for

24 h, until the complete conversion of the reagent was observed by LC-MS. Water was

added followed by aq. NaOH (2 N) to give alkaline pH. Separation of the organic layer and

ik
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extraction of the aqueous layer with CH,Cl,, washing with brine and drying over Na;SO,
the combined organic layers, afforded the title compound. The crude was purified by flash
chromatography (CHCl; - 1.6 M methanolic ammonia 100:5) affording the title product
(359 mg).

5  MS: [M+H]" =200.22

1-(3-nitro-2-pyridvl)-4-f (2E)-3-phenyi-prop-2-enviidene]-piperidine

A well homogenised mixture of Compound 235b (175 mg, 0.878 mmol), 2-chloro-3-

nitropyridine (153 mg, 0.966 mmol) and triethylamine (0.139 ml, 0.97 mmol) was stirred at
10 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 (CDCI;30): 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
15 (d, 1H).

Exampie 236
1-{3-nitro-imidazo[ 1,2-a]pvridin-2-vl)-4-[ 3-(6~-methyl-2-pyridvl)-prop-2-ynviidene]-

piperidine

20 A well homogenised mixture of the Compound of Example 3 (150 mg, 0.71 mmol), 2-
chloro-3-nitroimidazo[1,2-a]pyridine (154 mg, 0.778 mmol) and triethylamine (0.152 ml,
1.06 mmol) was stirred at 25°C for 24 h. The reaction crude was purified by flash
chromatography (EtOAc — Petroleum Ether 1:1) affording the title product (146 mg).
MS: [M+H]" =374.22

25 'H-NMR (CDCI35): 2.50-2.70 (m, 5H), 2.85-2.90 (m, 2H), 2.78-2.87 (m, 1H), 3.75-3.85

(m, 4H), 5.68 (s, 1H), 7.25-7.30 (m, 1H), 7.45-7.65 (m, 3H), 9.50 (d, 2H).

30 A mixture of Compound I¢ (60 mg, 0.25 mmol), 3-trifluoromethoxy-iodobenzene (41,6 i,
0.26 mmol), bis(triphenylphosphine)palladium(II)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,
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prop- 2- Mlg%]s WaBSkasnbd Rt gﬂnﬂf dried on Na;SO4 and evaporated to dryness in vacuo to
afford a residue, which was purified by flash chromatography (EtOAc — Petroleum Ether 5
: 95) affording the title product (57 mg).
5  MS: [M+H] =404.35
"H-NMR (CDCI36): 2.50-2.53 (m, 2H), 2.75-2.78 (m, 2H), 3.53-3.58 (m, 4H), 5.64 (s, 1H),
6.78-6.81 (m, 1H), 7.17-7.19 (m, 1H), 7.28-7.30 (m, 1H) 7.34-7.37 (m, 2H), 8.17-8.19 (m,
1H), 8.37-8.38 (m, 1H).

10 Example 238
1-

1-(3-nitro-2-pyridyl)-4-(3-bromo-prop-2-ynvlidene)-piperidine (Compound 238a)

A mixture of Compound 1c (200 mg, 0.82 mmol), CBr4 (0.54 mg, 1.65 mmol), potassium
15 hydroxide (0.138 mg, 2.46 mmol), 18-C-6 crown ether (21.8 mg, 0.823 mmol) and 10 mi of
benzene was stirred at 65°C for 11 h. The reaction mixture was cooled to ambient
temperature, diluted with EtOAc, washed with water, dried over Na;SO, and evaporated to
dryness in vacuo. The crude residue was purified by automated flash liquid chromatography
(Horizon™ — Biotage) eluting with PE - EtOAc gradient from 98:2 to 80:20, affording the
20  title product (111 mg) as a mixture with the starting material (77:23 Compound 238a :

Compound lc¢ ) and used as it was in the next reaction step.

1-(3-nitro-2-pyridvi)-4-13-(2-oxo0-1-pyrrrolidinyi)-prop-2-ynvlidene] -piperidine

A mixture of Compound 238a (111 mg, 0.345 mmol), cupric sulphate (11 mg, 0.6% mmol),
25  1,10-phenantroline (24.9 mg, 0.138 mmol), K,CO; (95.4 mg, 0.69 mmot), 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 NaySOy and evaporated to dryness in vacuo. The crude residue was purified by

automated flash liquid chromatography (Horizon™ — Biotage) eluting with PE - EtOAc
30  gradient from 98:2 to 0:10, giving the title product (2 mg)

MS: [M+H]" = 327.15

"H-NMR (CDCl;, 8): 2.10-2.20 {(m, 2H), 2.41-2.53 (m, 4H), 2.65-2.70 (m, 2H), 3.40-3.52

(m, 4H), 3.72-3.76 (m, 2H), 5.60 (s, 1H), 6.75-6.78 (mn , 1H,), 8.14-8.17 (m, 1H), 8.35 (s,

1H)
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cH3 ----",,,,N1-(3-nitro-2-pyridyl)- A9 [ 3- (3- et hyl pheny1l) -
prop-2-yny|idene]- pip eridine 334.4 204 3 | NSH N 1-(3-nitro-2-pyridy0-4-
[3-(3- hox ) prop-2-ynylidene] piperidine 350.4 205 11. N NN, 101011
N+C r-- =f+ 0-2-pyridy0-4- [3 (qul nox al i nyl) -

prop- 2- MD(SSLﬂnfﬂl%Bﬁ)]rrﬁtmr?,‘ SNt )-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine
A vial was filled with a mixture of the compound of Example 3 (84.9 mg, 0.4 mmol), 3-
bromo-5-(trifluoromethyl)-pyridine (93 mg, 0.4 mmol), DIPEA (140 pL, 0.8 mmol), 1 ml

5 of anhydrous N-methylpyrrolidone and sealed. The vial was heated in a microwave oven at
160°C (200 W) for 2 h. The reaction mixture was then cooled to ambient temperature,
diluted with EtOAc, washed with water, dried over Nay;SO, and evaporated to dryness in
vacuo. The crude black oily residue was purified by preparative RP LC-MS
chromatography, using MS-C18 XTerra column 30x50 mm eluting with ammonium

10  bicarbonate 20 mM pH 8 buffer — acetonitrile gradient affording 1.8 mg of the title
compound.
MS: [M-+H]" = 358.4
TH-NMR (CDCl3, 8): 2.42-2.53 (m, 2H), 2.59 (s, 3H), 2.79-2.82 (m, 2H), 3.43-3.47 (m,
4H), 5.67 (s, 1H), 7.10 (d, 1H, J = 8.0), 7.27 (d, 1H, J = 8.0 Hz), 7.35 (s, 1H), 7.56 (t, 1H,J
15 =8.0 Hz), 8.33 (s, 1H), 8.50 (s, 1H).

Example 240
1-{3-cyvano-5-phenvyi-2-pyridyi}-4-[3-(6-methvl-2-pyridyD-prop-2-vnvlidenel-piperidine

Following the procedure reported above for the compound of Example 240 but replacing 5-
20 (trifluvoromethyl)-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) cluting with PE - EtOAc gradient from 9:1 to 4:6,
affording the title product (10 %).
MS: [M+H]" = 391.35
25 '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

Example 241
30 1-(2-propoxy-3-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine
Into a flamed flask flushed with nitrogen a mixture of Cul (19.4 mg. 0.1 mmol)), KsPO,

(425 mg, 2 mmol), ethylene glycol (112 ul), 3-iodo-2-propoxypyridine (263 mg, 1 mmol) in
1 ml of n-Butanol were added 255 mg of the compound of Example 3 dissolved in 1 ml of

n-Butanol. The suspension was heated at 100°C for 5 h. The reaction mixture was then




372.4 206 -0 N+ N',. NI111 1-(3-nitro-2-pyridyl)-4- [343-
cyanonet hyl pheny0- prop-2-ynylidene] pPPeridine 359.4 -76- 207 +lib 0:Z
-00 "N+ NN O- 110 1-(3-nitro-2-pyridyl)-4- [3-(3-nitophenyl)-
prop-2-ynylidene]- piperidine 365.4 208 Z\\ - o 'N4d N N N 410

cooled to ambient temperature, diluted with EtOAc, washed with aq,. NaHCO; and water,

dried over Na,SO4 and evaporated to dryness in vacuo. After the work-up the residue was

purified by automated flash liquid chromatography (Horizon™ — Biotage) eluting with PE -
EtOAc 8:2. affording the title product (32 mg, 10 %).
5  MS: [M+H]" =348.43
"H-NMR (CDCl3, 8): 1.10 (t, T = 8.0 Hz, 3H); 1.85 - 1.92 (m, 2H); 2.53 — 2.56 (m, 2H);
2.58 (s, 3H); 2.83 — 2.85 (m, 2H); 3.14 - 3.19 (m, 4H); 4.35 (t, J = 8.0 Hz, 2H); 5.60 (s,
1H); 6.82 — 6.85 (m, 1H); 7.08 — 7.10 (m, 2H}); 7.26 — 7.28 (m, 1H); 7.55 (t, ] = 8.0 Hz, 1H);
7.80 (d, ] = 8.0 Hz, 1H).
10

Example 242
1-(pyrido|2.3-blpyrazin-7-yD)-4-[3-(6-methyl-2-pyridyD)-prop-2-vnvlidene]-piperidine

Following the procedure reported for the compound Example 227 and using 7-

bromopyrido[2,3-b]pyrazine instead of 4-bromoisoquinoline the title compound was
15  prepared. Purification was done by automated flash Hquid chromatography (HorizonTM-

Biotage) eluting with CHCl;— 1.4 N NHj sol. in MeOH 100 : 0.25. Yield: 16 %.

MS: [M+H]" = 342.41

"H-NMR (CDCl, 8): 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,
20 2H); 9.95(d, J=4.0 Hz, 1H).

Example 243
1-(3-cyano-2-thienvl)-4-[3-(6-methyl-2-pyridv])-prop-2-ynvlidenel-piperidine

Following the procedure reported for the compound of Example 227 and using 2-bromo-3-
25  cyanothiophene instead of 4-bromoisoquinoline the title compound was prepared.
Purification was by RP LC-MS chromatography, using MS-C18 XTerra column 30x50 mm
eluting with ammonium bicarbonate 20 mM pH 8 buffer — acetonitrile gradient affording
the compound of the title.Yield: 22 %.
MS: [M+H]" =320.36
30  "H-NMR (CDCl;, 8): 2.53 — 2.58 (m, 5H); 2.83 — 2.85 (m, 2H); 3.58 — 3.60 (m, 4H); 5.66
(s, 1H); 6.51 (d, J = 8.0 Hz, 1H); 6.90 (d, J = 8.0 Hz, 1H); 7.10 (d, J = 8.0 Hz, 1H); 7.27 (d,
J =8.0 Hz, 1H); 7.56 (t, ] = 8.0 Hz, 1H).



1-(3-nitro-2-pyridyl)-4- [3-(3-cyanophenyl)- prop-2-ynylidene]- piperidine
345.4 2090 - -0- b --N1 Nci O 1%ﬁ3-nitro-2-pyridy1)-4-

[ 3- (3-chl orophenyl) - prop-2-ynylidenek "pi peridine 354.8 Exanple 210

1- (t-butoxycarbonyl)-4-(hept-2-vnylidene)-piperidine A m xture of palladium
tetrakigétriEh;gglphosphine) (21 ng, 0.018 nmol ), butylamne (2.5 5 nm) and
Conpoun nmg, 0.724 mmol) were stirred at roomtenperature for 45
M nut es. 1-(@eRexy-3 9eHdH)-410-(8-mghylR-Soridyipploplsniliieielasigatting ol | owed by
hex-1 -yne (41.6 0.362 nunol ). The solutign was heated for 3-5 hours at
70C ti | iFollewirgethe precsiwigrepsteddpt fheogmounh of Ezampledd7\aad ugingrchromand h
anmoni u I t ] I he bt hephipes: dried
over na%@%@#ﬁﬁ?gﬁ?pﬁQ&@%Ffﬁﬁi:%egﬁg@%%ﬁéﬁ?ﬁéteém%§q§¢§ﬁ§§g 107an %hgified
by p5epaobipheephiliRlyck, Mbiraphfifydy idstegd bHBINAPIthe fitle dodpogndBwayprepded. Afe111+
= 278.4 Exanples 211 to, 219 These_conpounds were_synthesized follow ng the
pr ocedurtBe qWeKr i e Hieh EFsifte s hBrified, Oy pufRmy @S}QT&BP@ 2%0%%@%

cComer Ci 3 1] i t @kd .y Puel fid i r t by
aut ot SpraZiy B Sk i FEL RIORLS2 Tk Bl M R Rl
Pet r ol ewnil. Bti¢ldr 10%.Et OAc gradient from 100: 0 to 20:80 or by classical flash

chr onmat qgr.a Pe um Ether - EtOAc m xtures). 20 Method A: A m xture
of Conp§%§d&?[¥gﬁ(3é5%8 0. 148 nunol ), Reagent B (0.296 mmol),

bi s(jpr i pﬁ%ggg@ ??2;9@4(1 @d &%IHQ,%@M@S Ldesq S%n,@@{),r@.sg@s, @ﬂﬁ;lz.%mlz).svagd

t et rabut oride (155 ng, 0.593 mmol) was heated rn a seale
vessel din, 801; 3107 3.20dmt KHE);neB2 éqf Jn StCUHe, 2} 61 (st ¢H);a0.6BQC JFf-oR.01HS,

hours, cqal t i ent rature rinsed w t 0AG. T, 0A

sol ut i oﬁ%gqﬂgﬂhg%ﬁﬁ’ fgﬂgrezﬁé’r i]ezcﬁa'l@g]ér iﬁﬂag’%‘@f 228 @vﬁ%bf"a{%@ﬁ“@g@r yness
in vacuqgy, Ryl fkeed hpy. by flash chromatography (EtOAc-ETP 15:85), afforded
the title préducts. 5 Method B: A solution of Conpound |c (23 ng; 0.946

nmol ), Reagent B (0.253 nmol), tetrakis(triphenyl phosphine)pall adi un(0) (8
ng, ,Q. 0069 and copper (1) iodide (2 ng, 0.0105 mmol) in triethylam ne
(4 &9),0%1@?"—@55%(1 vessel, was stirred at 90C for 2 h, cooled to anbient

t enper at J{Enit@OUH @I P03 YR faRebRR YN s d- vy lidlers]-Biveridihee Et OAc sol ution
10 was washed with water, dried over NaZ2SO4 and evaporated to dryness in

vacuo. Purification by flash chromatography (EtOAc-ETP 2:8), afforded the
title prBg%%ttz.‘ésxvcc;l;‘ggilz‘v%-%-l(Drop-Z-vnvl)-Diperidine( Compound 245a)
Method A: The title compound was synthesized following the methodology described in
20  U.S. Patent 6,265,434 (Caldwell ef al., July 24, 2001).

Method B: The title compound was synthesized following the methodology described for
Compound lc but using 1-(t-butoxycarbonyl)-4-(3-trimethylsilylprop-2-ynyl)-piperidine
(Tatsunori S. et Al Heterocycles 54(2), 747-755, 2001) instead of Compound 1b.
25  Traditional work-up procedure followed by flash column chromatography (EtOAc —

Petroleum Ether 0.5 : 9.5) gave the title product as a colourless oil.

Method C: Into a solution of trimethylsilyldiazomethane (1.65 ml, 3.3 mmol) in THF (5 ml)
cooled at -78°C was dropped BuLi (2.5 N in n-hexane, 1.14 ml, 2.86 mmol). The reaction
30  mixture was kept at the same temperature for 30 min., then 1-Boc-4-oxoethylpiperidine (0.5
g, 2.2 mmol) dissolved in THF (25 ml) was dropped and stirring was continued at the same
temperature for 1 h. After having allowed the reaction to reach spontaneously ambient
temperature, it was quenched with a saturated aq. solution of ammonium chloride and

extracted with EtOAc. The combined organic layers were washed with brine, dried on



Ex. Reagent B Structure Conmpound Name LC-M5 MZ Method 211 B NF -0
NI*0 N.,",- 1 -:zkN_. N\ cF F F 1-(3-%+tro-2-pyridy0- 4-
[3-(6-trif|uoronethy1 3- pyridyl)-prop-2- ynylldene] pi peri di ne 389.10 A
F212 1 NFI,,NACH3 1-(3-nitro-2-pyridy

[ 3- (2- f NaoYQ audrvapsrpted i ATags) iz pres. t2 afiﬂﬁ@w@%@} whisarvasi meifigd By flesh

chromatography (EtOAc — Petroleum Ether 1.5 : 8.5) affording the title product (0.19 g).
"H-NMR (CDCI36): 1.17-1.33 (m, 2H), 1.47 (s, 9H), 1,60-1.71 (m, 1H), 1.73-1.82 (m, 2H),

2.12-2.14 (dd, 1H), 2.18-2.21 (dd, 2H), 2.69-2.74 (m, 2H), 4.12-4.20 (m 2H)
5  MS:[M+H] =224.4

I-(t-butoxycarbonyi)-4-1 3-(3, 5-difluorophenyi)-prop-2-vnyl]-piperidine (Compound 245b)

The title compound was obtained as described for the Compound of Example 1, but using in

the last step Compound 245a instead of Compound 1c and 3,5-difluoro-iodobenzene instead
10 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.

MS: [M+H]" =336.98

15 4-13-(3.5-difluorophenyi-)prop-2-ynyl-Ipiperidine (Compound 245¢)

The title compound was prepared following the procedure described for the the Compound
of Example 3, using the Compound of Example 246b instead of the Compound of Example
2. After the usual work-up procedure, the crude was used for the next step without further
purification.

20 MS: [M+H]" =236.32

The title compound was prepared as described for the compound of Example 229 but

starting from Compound 245¢ instead of compound 3 and using diisopropylethylamine

(DIPEA) instead of triethylamine and 2-chloro-3-nitropyridine instead of 2-chloro-3-
25  nitrothiophen. 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 (CDCl3, 8): 2.5-2.6 {m, 2H), 2.8 (m, 2H), 3.5-3.6 (m, 4H), 5.7 (m, 1H), 6.75-6.85
30  (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 246 to 249 (Table XI1)

These compounds (see table XII) were prepared following the procedure described in

Example 193 but substituting reagent B for 4-bromo-2,6-diflucroanisole. Purification was



B213 Br NCI N,,,, ,-- ,NBr ---,d
[ 3- (3- bronp- 2- chl or 04- pyri dyl) prop 2- 93ynyI | dene] - pi peridine 434.99 B 214
Br --, NNN 1-(3-nitro-2-pyridy0-4-"T3-(3-brono-2-fl uoro4-

pyrldyl) prop-2- ynylidene]-piperidine 418.97 B -78- 215 F Bryl-CH3 N

e carnedN out by automated flash liquid chromatography (Horizon™ — Biotage) eluting with
Petroleum Ether — EtOAc gradient from 100:0 to 20:80.

1111111|N 1'(3'n|tr0'2'pyr|dy1)-4-

TABLE X1
5
Example | Reagent B (Note) Chem. Name LC- 'H-NMR
MS (CDCl, 8)
M/Z

246 1-(3- 1-(3-nitro-2-pyridyl)- | 40045 | 2.45-2.55 (m, 2H), 2.7-2.8 (m,
iodobenzyl)- 4-{3-[3-(1H-pyrazol- 2H), 3.45-3.55 (m, 4H), 5.3
[H-pyrazole 1-ylmethyl)-phenyl]- (m, 2H), 5.6 (m,1H), 6.25-

prop-2-ynylidene}- 6.35 (m, 1H), 6.75-6.85(m,

piperidine 1H), 7.15-7.25 (m, 1H), 7.3
(m,2H),7.4 (m,2H), 7.6
(m,1H), 8.15-8.20 (m, 1H),
8.35-8.40 (m, 1H)

247 N-(3-iodo-2- 1-(3-nitro-2-pyridyl)- | 420.48 | 1.4 (s,9H), 2.45-2.55 (m, 2H),
pyridyl)- 4-{3-2-(2,2-dimethyl- 2.7-2.8 {m, 2H), 3.5-3.6 (m,
pivalamide; propionylamino)-3- 4H), 5.7 (m, 1H), 6.8 (m, 1H),
THEF as co- pyridylj-prop-2- 7.25 (m, 1H), 7.9-8.0 (m, 1H),
solvent; ynylidene}l-piperidine 8.2 (m,1H),8.4 (m,1H), 8.5
ambient (m,1H), 9.2 (s, 1H)
temperature

248 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
259 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 250

10 ]-(t-butoxycarbonyl)-4-[3-(4-fluoro-2-pyridvl)-prop-2-vnylidene]-piperidine

1-{6-methyl-3-nitro-2-

Hdene]-piperidine

(Compound

250a)

The title compound was prepared following the procedure described for the Compound of

Example 193, 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,
15 purification was carried out by automated flash liquid chromatography (Horizon™ —

Biotage) eluting with PE — EtOAc gradient from 95:5 to 60:40. Yield: 38.5 %.

MS: [M+H] =317.2



1<",> N 1-(3-nitro-2-pyridyl)-4- -4 [3-(3-fluoro-nethyl 2-pyridyl)- prop 2-

ynylldene] pi peridine 353.14 A 216 Br94~---><---- F | ""N2 N-. |
1-(3-nitro-2-pyridyl)-4- [3-(5-fluoro-3- pyrldyl) pr op- 2- ynylldene]
pi peridine 339.16 A 217 BrNF I -."7.- N, _,. I1N,,,,,.:5-

1-(3-nitro-2-pyridyl)-4- [3-(6- quoro 2- pyrldyl)
Prop- 2- Y3 Vi ORRFS-PURRI S RS- 3303 RnbY-pidddid bitriba® s8pP - CH HsCHN O

Compound 250a was converted into the title compound by using the procedure described

for Compound 221b. Compound 250b was used in the next step without further purification.
5 Yield: 76 %
MS: [M+H] =217.2

I-(6-methyi-3-nitro-2-pyridvl)-4-3-(4-fluorp-2-pyridvl)-prop-2-vnviidene | -piperidine

The title product was prepared following the method described above for the Compound of
10  Example 229 but replacing Compound 3 with compound 250b, replacing 2-chloro-3-
nitrothiophen with 2-chloro-6-methyl-3-nitropyridine and using N-methylpyrrolidone
instead of N,N-dimethylacetamide. Purification by automated flash liquid chromatography
(Horizon™ — Biotage) eluting with a PE - EtOAc gradient from 95:5 to 60:40 afforded the
title compound as a yellow solid. Yield: 36%.
15 MS: [M+H] = 353.2
"H-NMR (CDCl3, 6): 2.49 (s, 3H), 2.50-2.57 (m, 2H), 2.75-2.85(m, 2H), 3.45-3.60 (m, 4H),
5.65 (s, 1H), 6.63 (d, J=8Hz, 1H), 6.95-7.05 (m, 1H), 7,17 (d, J=8Hz, 1H), 8.10 (d, J=8Hz,
1H), 8.52-8.60 (m, 1H).

20  Example 251
1-(6-methyl-3-nitro-2-pyridyl)-4-{3-(3,5-difluorophenvl)-prop-2-ynvylidene]-piperidine

4-(3-trimethyisilyl-prop-2-ynylidene)-piperidine (Compound 251a)

The title compound was synthesized following the procedure described for the compound
25 ofExample 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 76°C) for 4 h and overnight resting.

The reaction mixture was washed with water and aq. K»CO3 dried on anhydrous Na,SO4

and evaporated to dryness in vacuo and used in the next step without further purification.
30  MS: [M+H] = 194.24



1-(3-nitro-2-pyridyl)-4- [3-(6-isopropoxy-3- pyridyl)-prop-2-

ynylidene] plperldlne 379.23 B -0 NN+ O 219 0GH3 1 ,AN....".1.- OCH3
Q\o N'.--. 1,,,,) N 1-(3- niPr o- 2- pyridyl)-4- [3-(2-ethoxy-3-

pyrldyl) prop 2- ynylldenekplperldlne 365. 11 B Exanple 220

1-(5- nlgro | dy1l)-4-1-3-(6: neth I-2-o ri dyl)-prop-2-yn I|o-nel-o|oer|d

ne The t e l.__==t_,l, EreL) =. A3 trimeti : PEOR- 2=V l' _:’f'p.' :':_ poiide

t he conpgypp of 5 Exanpl e 53, but substltutl ng NIVP W t h
N, N- di methyl acet am de and substituting 2- fluoropyridine with
2- br onp-Methpd Ko phhei tifleneompPuni fwas syntbesisedsfotlawimgethe qmceﬁyreadns@rﬂmdefdr theash

I|qU|d r omat Qgr tage), el uti th C13 OH NH3
100 : o Pmpound *ﬁﬁ%%ﬁé‘%b Pt r%’j)"""‘ Qﬁml’o‘é“‘ggseﬁn mpopl ?QN‘ € 215
- 2. 90 (o?ildez’réﬂldué”’olﬁﬁined ﬁoﬂﬁl !.téﬁdaﬂcﬂ&bi)k,—u prB@ecﬁﬁ’e w&é"hsed@nﬁﬂ: nex@st@@v&(ltﬁbutlH)
7.12 - 7.20 (m_1H); 7.28 - 7.38 (m 1 7.60 - 7.70 (m 1H); 8.20 - 8.30
(m 1H) fughggugification= 4 Hz, 1H). MS: [MeH = 335.17 - 79-
Method B: The title compound was prepared starting from 1-(6-methyl-3-nitro-2-pyridyl)-
4-piperidone instead of 1-(3-nitro-2-pyridyl}-4-piperidone and following the procedure
described for Compound 1b. The crude residue was used as an intermediate without further

10  purification.
MS: [M+H]" = 330.27

1-(6-methyl-3-nitro-2-pyridyl)-4-(prop-2-ynylidene)-piperidine (Compound 251c)

The title compound was synthesized following the procedure described for Compound lc,
15  but using Compound 251b instead of Compound 1b. Purification by automated flash liquid

chromatography (Horizon™ — Biotage) eluting with a PE - Acetone gradient from 97:3 to

9:1 afforded the title compound. Yield: 29%.

MS: [M+H]" =258.08

20 I-(6-methyl-3-nitro-2-pyridvl}-4-3-(3,5-difluorophenyl)-prop-2-vnviidene | -piperidine

To a suspension of Compound 251¢ (70 mg, 0.27 mmol), sodium acetate trihydrate

(74.2 mg, 0.55 mmol) and 1-bromo-3,5-difluorobenzene (33.5 ul, 0.27 mmol) in 2.05 ml of

DMF flushed with nitrogen was added tetrakis(triphenylphosphine)palladium(0) (15.8 mg,

0.014 mmol) and the reaction mixture was put into a microwave oven (Biotage) at 120°C
25 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,C), 6:4) afforded 74 mg (73.7%) of the title compound.

MS: [M+H] =370.27

"H-NMR (CDCl3, §); 2.49-2.53 (s and m, 5H), 2.72-2,78 (m, 2H) , 3.51-3.59 (m, 4H), 5.61
30 (s, 1H), 6.64 (d, 1H, J = 8Hz), 6.75-6.82 (m, 1H), 6.94-6.98 (m, 2H), 8.11 (d, 1H, J=8Hz)

The following compounds were prepared in the same way as the Compound of Example
251 but substituting 1-bromo-3,5-difluorobenzene respectively with the shown halo

derivatives:



Exanpl e 221

1- (6- et hoxy-3-nitro-2-pyridyl)-4-1-39¢-3, 5-di f| uor opheny1) - prop- 2-ynyl i dene
kpi peri di ne 1-(t-butorycarbonvl) 4 [3
(3,5-difluorophenyl)-prop-2-vnylidena-pi peridine (Conpound 5 221a) A
m'xtureEMEmlﬂéli%orrpound 43a (0.110 g, 0.40 mml), palladium

tetraki [ | , i de (0.0078
g, O. 04f 6 %é&g@iwlfﬁml) and TEA

(2.5 m Fronas ll‘t@ahedi ﬂﬁk:liroBedZe@d &&ﬁﬁcﬁidner WAl detonated a6t | difofatsbtapky Was
uregd,into water and extracted with 10 Et0OAc. The combined organic

cool ed, po

| ayers (@?@%shﬁomﬁh%nﬁﬁ@ Acgradient drmeSstd-S4aP: b agBeasdy. tYdeldi §hess in
vacup tg afford a residue (0.062 g.), used in the next step wi thout further
purlflcatlon 111-NMR (CD C13, 8): 1.50 (s, 9H), 2.27-2.37 (m 2H),

2.52-2. EIS({M+PE}FI)=3534@5 3 55 (m 4H) 5.56 (s, 1H), 6.74-6.82 (m 1H),

6.91-6. 9 8%@ %[) 15

4-13- (3,1 Glgh@h@fb&- ?b@zSHM T 4erdd) (i Bri 4 - Bcsmptidhd-226p)  To
a sol ut nd )~ g, _n added
trifl uo;ogceé gpamg (8%2)'2[%#307@92111% 7?2?] ﬁe?jr e8 %‘:22 }%Zm? W\%zs t hen
stirred7as (MOUHRG. Flod, 18, M3bzunti | the conpl ete conversion of the reagent
was, observed by LC- VS After cool | ng to anbient tenperature, water was
addBl and the sol ution wasal kal i ni zed by addition of 2 N NaOH The solution
was extfagh gz\ggth CH2C12, the organic |ayer washed with brine and dried

over Na ording the t|tIe corrpound (0 051 g) 1H NWVR
(CDC13, 1691 3 b i P | PpRR$-2 1@lehe 2 62 (m 2H),
2. :90 3. ]c'_)}l% g?fhdige 481.11(1&&&1:1%)'_')153/ %u‘?o%na?edB %laéh chromatograp%o Ol’lzoglﬁk 20

1- (6 rTEBMgeﬁpnl IRtOAS-gRA TR \oln - 187 1:3, Vel kel erdd@melo)y,- pr op- 2-i nzvl i dena-
pi peridine A solution of Conpound 221b (0.046 ng, 0.197 mol),

2- chi or MS {VEtEHO%335-3430 nitropyridine (34.6 ngy, 0.18 mmol), potassi um

1 ona NN CH e TS (o b TP’ EREHD ot L anO AT (e (e

cool ed, (sp@Hﬁe@lezraammm ersmjdmﬁwm&&m%tﬁuﬁ AAgdd, e, GYwOT PEGmArgani c

| ayers were washed with brine, dried on 250 ‘and evaporated to dryness in

vacuo $.80{(d,t15L, dFBIER)R.59-863i(ddd Hhi ch was purified by flash chromatography

(EtOAc - Petroleum Ether 5 : 95) affording the title product (0.058 g). Ms:

[MHIT]- = 386.16 5 Exanple 222

1- (26 br BR@Englepy4i M di nyl) - 443- (6- net hyl- 2- pyridyl) - prop-2-ynyl i denel - pi peri

di ne The t|tIe co ,ound was repared foI | owi ng the procedure descri bed for
et -3emie)-ayrsh DYy 2 eHAIBR | acet ani de

and sub Ui di 5 r o] ri

200 Su0Bk W&Pé rﬁeﬁ%#%ﬁﬁ%ém @%ﬁ%ﬁ& s SRACBRY RN,

out by g@idrivonl®td Bibtagd) PE qELCAC bradivat ﬁgfnapﬂys {oHot i valTMbil. YRkt 6g&) el uting

W th CHCLl3- 1. 4 N MeOH NH3 100 : 0.5. Wiite solid. Yield: 64.1%

1HNNRM§3@@ 353335 - 2.45 (m 2H), 2.59 (s, 3H); 2.63 - 2.75 (m 2H)

%%%df@aﬁ yp9 2ol m o7 g By st s§hm i Ped T

1 (3 me(shyﬂi) %6.64 {d,0HE- Joy r8HEY,19.86-431 ([@d TEM N YA.2 27 p¥ (illyIH)y; pPri3-n8@(mi)i denekp

i peridine 20 The title conpound was prepared foll ow ng the procedure

descr i b&d2{&ri:Hg8enpound of Exanple 53, but substituting

N, N- di et hyl acet am de for NMP and substituting 2-brono-3-

met hyl-5-nitropyridine for 2-fluoropyridine. Purification was carried out

by aut oBetreplePbash |i qui d chromat ogr aphy (Hori zonTM Bi ot age) eluting with

CHC3 .4 N )H . 025 : . 97 ~251H NWR (CD
O 5] 2 ; or3-pyl d 1

?H)_ 3. ﬁx%m gb@&n&@ﬂ@dﬂbpyr?n@@{g(l’gm&%ﬁon 7byloal(1tgm(at13d‘ SQ %oﬂ:%’&gra%a%? (d

[M+Hr —(I'Bﬁ:&oﬁ B(Bltﬁag&)}i’l}?e- R®Ac gradient from 95: 5 to 8:2. Yeilow solid. Yield: 54 %

145dcya1@& ?ﬂ]hx%sg 3}3yr| dyl) - 4-13-(6-net hyl - 2- nvri dA) - prop- 2-ynyl i denekpi p
eridine




The title conmpound was prepared follow ng the procedure described for the
conpound of Exanple 53, but substitutigg N, N- di net hyl acet am de for NWP and
substituting 5-cyano-2- fluoro-3-nmethyl'pyridine for 2-fluoropyridine.
Purification was carried out by automated -81- flash |iquid chromatography

(o TRMRIELA b S0 e B5V16L B, 051373 alf "
(m 2H), g %Jrg666§(d i ; J“ZSIYI%}_DESQ) .85 (dH 1&?97 7@-7‘&@#21& ﬁajéml (&HiH ﬁ—-s@ﬁhgs

7 58 78ZB(§ﬂiD114) 8.40 (s, 1H). NB [ MtH] 329. 22 Exanple 225
1-(6-cyano-3-pyridyl)-443-(6-nethy1-2-pyridyl)-prop-2-yny|idenel-piperidine
10 A mi xture of the conpound of Exanple 3 (0.102 g, 0.48 mmol),

5- br gno- apyridine (0.073 g, 0.40 mml), cesium carbonate (0.658 g, 2
nnDI), % %-% s(2, 6- d||sopropy[phenyBlnldazollun1chlor|de (8.8 ng, 0.05

i -PyDLde H-Dregey denghipiperidess and

26k
degasse THF, was C min a
degassod, (3ot R IER Wkl N G RGN A
extract edslwtagla) BEOARO AthgadiemdiTtae d: arg 3. ¥ ellawabhd ViER]: baghed Wi th bri ne,
dried on Na2S5O4 and evaporated to dryness in vacuo to afford a residue,

whi ch waMSpl¥HHI'a383:33 | ash chromat ography (EtOAc - Petrol eum Et her 1:1)

o1 105! GR-ANRILDCE, B8 5ol imd gD, S0 5 Ge) (asoalgo b By s5°) )

7 05 - Is A0)0s.68 I, 1H,. 122 8HzY, 635 (S HY, ) 16-7.160dd, ﬁHZOSGMd 21,;J=8H3R, 8(185
201H) k]£M+Hr =315. 17 Exanpl e 226

1- (4 ety i 3=AFF Xy 1) - 44346- met hyl - 2- pyri dy1) - pr op- 2- ynyl i denel - pi peri di ne
25 A m xture of the conpound of Exanple 3 (0.102 g, 0.48 mmol),

3-brono-4-net hyl pyridine (0.046 g, 0.40 mmol ), cesium carbonate (0.658 g, 2
nmol ), gigﬁgi;gglohexylphosphlno)blphenyl (8.8 ng, 0.024 nunol),

pal | adi un(!1) acetate (0.0027 no, .0 I hydrous and degassed

t ol déne L ﬁ S Qs 2R dyi-4o S flvarand pvaidar)-prep dgenel-gioenging a

sealed X t c e t h%ﬁﬁ
extracte 11%%%%£?ﬂ§ﬁggﬁgﬁ%lng o%ggﬁlgglgggﬁggﬁgrga%gsee ﬁ%ﬁﬂ?ﬁ
dried or(HNaZ -aRibtzze nPB - Bt @A ¢ tgeadikny fess 9B n7 watdoY eltovabdlak Fieldr HsYdue,

whi ch Iash chromat ography (CHC13 - 1.4 N MeOH NH3 100
o 25) mﬁrmﬁ{jﬁ é%t/?’ | e product (0.008 -82- III-NI\/R(CDC13 b): 2.38 (s,

m3 12

m 4H) iISnggi?éD@%é?%@O%S?%% 5'9{) 2&337 (3,78 {1% _§171) m5(1 ﬁfl ﬂﬁ;) *2556% 12,
(m 20H) ;(s,7LID0 6:64 AdSOH( fr= SHH); 685-26049 (xﬁ, Ba), (Srml @HLH, MBHA)MVEH]L (5,1 B0 819 5
Exanpl e Ziﬁ

1-(4- |séﬁ holy1)-443-(6-nethy1-2-pyridyl)-prop-2-yny|idenel-piperidine A
m xture of the conpound of Exanple 3 (0.076 g, 0.36 mmol),
4- br onoi soqui noline (0.064 g, 0.30 Hanoi), cesiumcarbonate (0.494 g, 1.5
mol ), aﬁ@ggﬁggﬁhlphenylphosphlno) 10 1,1 blnaphthalene (0.011g, 0.024

( "0 2 h

.Qus and

sphere

" |
for 238 mroﬁfsabfoeﬁﬁﬁdo%omb UP@*lﬂ@;ﬁoﬁ es,)l aeebma@cu 'ﬂﬁﬂl embaat@;a@hyq%n%‘?ﬂact ed
w th Et 0Ac. The conbi ned organic |ayefs were washed with brine, dried on

Na2S04 arﬂlO@ga))é’Ea-t%@AQEfﬂdlyﬁe@yﬂl% adifo Yeowfspbid dYigld: @8i%lue, whi ch was

purlfleﬂggy ﬁ?h ga% gatography (CHC13 - 151.4 N MeOH NH3 100: 0.25)
af fordi oduct (0.061 g). 1HNWR (CD C13, 5): 2.59 (s, 3H),

3 tﬁ idzﬂgﬁMnxcﬁthg,éifﬁ?slz ﬁsgiaﬂdﬁn 3H), 2’&1%&39 (m?:zﬁf} (3r5;234¢“l)(m54ﬁps(§ 1H),
1H) 7. 7(5 1H), 665éd,8mJFE$HZ)W97YS,8QI)(8 120d, iPBJeSHE},STV-IXs,HS),l&&MB,,IH)- 8 0
é 8.15 (s, 1H); 8.23 (d, J = 8.0 Hz, 1H); 9.04 (S, 1H). 20 Ms: [MH
33 21 Exanpl e 228
1 (4- ”Egﬁﬁﬁm%ﬂgﬁP cycl opent enyl) - 4-[ 346- et hyl - 2- pyri dy1l) - prop- 2- ynyl i denel
- pi peridine mxture of the Co ound of Exanple 3 (500 2.36 mol ),
3 net hy|1=(6-methyh3 mite-gmanidshedd3d pmyflidengleniperidieg d (0. 18

, 3.1 I fl Th
T o P S R A S aape naadﬂéérﬁ%ts%t s R,
conbi neqHorigalc- Biysicy PRI EIOMS De.d: nist Weldow selid. dieldd6DP. Na2SO4 and
evaporated to dryness 1 n vacuo to afford a residue, which was purified by
automated flash |iquid chromatography (HorizonTM - Biotage) eluting with
Petrol eum Et her 30 - EtOAc 85 : 15, affording the title product as a brown
solid. Ms: [MrHr = 307.61




-83- Exanple 229

1-(3-nitro-2-thienyl)-4-1. 3-(6-net hyl-98- pyri dyl) - prop-2-ynyl i deneppi peridin
e A well honogeni sed m xture of Conmpound 3 (0.86 mmol),
2-chloro-3-nitrothiophen (0.95 nmol) and triethylamne (249 ill, 1.74 mol)
in N, NM%W]ace’i'@rﬁ“de (15 m) was 5 stirred at anbient terrperature for 4

h. Aftej a

W th Ef RO TEC s Phedoor Sk ity AT 20 Lt vt F36P e 21br 65 on
Na2SO4 andug vl Bdy =@ 65.3.08 TmY ARy 07 6927 25 {4 PHR 81aSiddvg, 1 h was
purifi egfﬂblﬁaut o(;rat ed flas ’yfnl qui dQcF\r obr]rat ogr apfr(ly FEI’I zz('rcllTM - =WPIZ?age)
eluting with Petroleum Ether- Et0Ac 1:1 affording the title product as a

yel Ié)w tEr- i o V5. [ MtH] = 340. 45 Exanple 230

1- (5= ni - v1) - 443- (6- et hyl - 2- pyri dyl) - prop- 2- ynyl i denel- pi peridine A
suspensi gs- ce)ﬁnd»mle@@smwﬁmm4@%@dﬁl&r&ﬂﬁﬁvl ropg2 4 ylideRk ) piperidine

2-bronmo-5-nitrofuran 15 (98 ng, 51 nmol) and potassium car onate (72 ng,
0 52 mmBhy tiflp compoy s sypthesized ifcrlkmag ﬂ@rﬁweqdpretl@mdaﬁo ¢ogppagng of

Af t er wa sp% ,ﬁ{mg W th
Et OAc. 'ﬁl:‘g%mgltg%l n@g&hggam (l:ﬁ%f %}gro S War dzhhg&(a ?@dﬁé I ne, Eg it %&I“%QXBZSOZL
and evapathat @empaundr y255S Qrthltﬁ@-lﬁenémylaidoan&n&ﬂe eshdu@otaskiimh mlsoneusrl fied
by flash chromat ogr aphy Iutlng W th P rol eum gt her - EtQAC

af f & di RATESARLIop;RY ?élt%atﬁ togg3p s(f%?rvem ow Bipfege). elwsug ]WﬁllPEl}

=324. 335 RENW5E 5 2Bdilow sqlid. Yield: 61 9

1- (5- pheny %car barmylowzs?‘hdrvi d4611§) (6-met hyl -2-Pvridvl)-prop-2-ynylidenel -p
|per| di MS: [RE&HHN wed 0. llionogenl sed m xture of the Conpound of Exanpl e 3 (100

ny, b h b d
oy ot i iR (B PosR 5#&%3‘3%%2%&?%% AR A sseasea Aty Saler and

extract 1 C. aniien! r sh h ki ne,

dried o Nﬁf&g&&ﬁ%&%g‘ e%gpor’g?ﬁ ryneésﬁ{l)nélggc?o t%ﬁz\fi&@b §§ éi\Ar gm%ﬁe

whi th walz, pd).i fi ed by flash chromatography eluting with Petrol eum 30 Ether

- EtOAc 7 : 3, affording the title product (36 ng) as a brown solid. Ms:

[ MkHr =398.51 -84- Exanple 232

1- (2- mregRyhprtoBil t r 0- 1H 5-i m dazol y1) - 443- (6- net hyl - 2- pyri dyl) -nrop-2-ynylid

enel pi per| I ne A wel | honogeni sed m xture of the Corrpound of Exanple 3

(100 n’g ={ O-CY MOyt eth 1 f'ah..n‘um -£3- haenephe 1 )p OPa-} -L"'! ut ,‘( 0’7 ng, 0. 47

nmmol ) and potassi um bi car bonate was stirred at 120C for 8 h. The reaction

it h Et OAc .The conbi ned organic
v 4 ’ AIANRINT S D ICHE I JL.’, to dryness in

vacuo tw@hﬁmmdzam)em due V\:hl ch was pur| fied by automated flash liquid

chromat ggr aphy (Hori.zon"rm ot age tjng with Petroleum Et her - EtOAc
7 3 %QPQBF‘HPP@“’@W@%HI?H%&E Hﬁ%&?‘m&sﬁ 2 115#08\}95 DIBEAgnd l@S’mHOlWEf Magmg 40
Exanpl engd for 20 h with, 2- - -
1-(t-but oxycarrbonyl - ( 381] g '?%thﬁ%“w“f‘mﬁméir? v heﬁlrs%apl) ‘%Qﬂgr}l)?f fl}:Fe%relP? pyrrol
i di ne 1fesidue was purified by automated flash chromatography (Hon:zonTM — Biotage)eluting with
X rb &~ (3-M et hvl silvl-prop-2-ynvlidene)-pwolidine
hg %@ % &élaﬁle °corrpound was prepared followi ng the procedure
(ile?g ri beﬁe fpcuhﬁem rm@mmd ¢l Xbﬁau@ﬂr@ Mnbat -of- By rcbﬁ*es%bnﬂgigedesnﬁmeao%m%e g)ut
nitro ri 0XQ crude was purified by
aut omat &4° Pfeéls‘% 'étﬁ e‘b‘ﬁ‘FdWﬁP@Ef‘HﬂﬁM“rﬁr&:@’BnTm - Biotage) eluting with
Pet r ol eum Et her - Et OAc 85 : 15, affording the title product as a colorless
oil. ME: ; . T
1- (t - butoxy L e ESRpound 233b)

25 Ihe f[‘hé Inae cmmmnd wuasprmawiaineuﬂe fsﬁl‘nb @mynag thdﬂ e:ompoﬁmﬂuf Exdmle rzsh)eﬁit for
Conpound | c. usin 2g3a |nst ad of Conmpound |b. The crud
#70 b

puri fi eEPRAFng, |- B}%&%& 5f<r 1fupropenzgne) ity bnﬂﬂ?@g? enzepg ppd pmno @éé@e)
el ut i ng il ;ﬁ)tuﬁﬁ’ h6 U e Pelidue fbHAke %rk-u]‘):’proﬂgélﬂé Wl guﬁﬁgd Hf Heﬁaﬁﬁ%jum as

a colorless ol
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

35 compound as a colourless oil. Yield: 20.4 %




M5 [ M+Hr = 208.74 30

1- (t-butoxvcarbonvl)-(3E)-3-113-(6-net hyI 2-pvridvl)-prop-2-ynvlideneppyrro
lidine The title conmpound was obt ai ned?%as described for the Compound of
Exanple 1, but using in the last step Conpound 233b instead of Compound I c.

The cru -85- automated flash |iquid chromatography
(I—|0rizo$§§/l\,\l|:fﬁ§ﬁrr é@fg‘ér uting with Petroleum Ether - EtOAc 7 : 3, affording
the titlg RMRYEDCRS S DiPUNI n9'5lH "!Eiz 1 Meblm, 20299780 soRRMAIE 5%34
1-(3-nitro-2- p$r|gﬁli) 4-(4- nhen I”-but yn- Z-M(mr de%e )-piperid |ne)e

1- ('t - but(sxdHabl6d rig, 1) = 8(Xthlﬂr)r6)98f4?p6|émyllH)Ju7L123-\7r182{fmJlH-)p7peHmmen

( Compou 2 ) ti,0 but oxycar bonyl) - 4- acet yl pi peri di ne
(0. 67 gn‘?Q ﬁgmﬁ#‘ﬂ ﬁ@pgpgdd’ag %d)éé ¥ bed in WD 2004/ 041777, in THF (20
m ) eool ed at -10C was dropped a 1M solution of phenyl et hynyl magnesi um

bromde in THF (4.5 M, 4.5 mol). The reaction m xfure was stirred at room
t enper atldeefolowing; empounds Wejppighared in hgs same Hakad e Qqnleog%rf of Sxawpigg

o gani o 1 ay e Ry A B R R B vt Sd to

dryness in vacuo to afford a 15 residue, which was purified by autonmated
flash |iQui 1& mat ogr aphy (Horizonm - Biotage) eluting with Petrol eum
Et her - —3, affording the title product as a pale yellow oil. Ms:
[ MFHID =33@- Mna{ﬁ-methvl-}r)vridvl) 4-[3-(4-pyridyl)-prop-2-ynylidene|-piperidine

1-(t-but 1 | -but - 3- i d d
23b) 1000 BUCBREAPSorh PR heRgmes: HhotiRrcias BBy UtBabi i o
( Conpourglo#g4IE - Etmeé 17: bow%bmlrﬂedﬁauxsm% of Conpound 235a (0.3 g, 0.911
mol ) and Burgess' reagent (Methyl N-(triethylanunoni unsul phonyl)carbamate)

(0.35 gM$: WdHHloBIS3Rs heated at 60C for 2 h. Afterwards, the reaction

m xturei | er e d t e
cond! ned ERYIREERL, B SE . S IRL S Sh ey PRLE T 2R e B8
evaper at(gd 4H9; ﬁss/(seqsg ). Q16 QL e SOH%fiH .0 3 (P EQUBHZVIHE T.68]8, pHRIFHEd by
aut onat ed flash 1iquid chronatography (Horr zonTm - Biotage) eluting with
Pet r ol edH)ESﬁ@r(d-JﬁQ/H:Z 8B 5, affordr ng the title products as an oily

m xture. MS: [ MtHr =312. 54 30 4- (4-phenyl - but - 3-yn-2-vlidene)-pi peridine
(Conpound 234d) 4-(4-phenyl -but-3-vn-1-en-2-vl)-piperidine (Conpound 2344
The tltlkﬂnnhqﬁﬁﬁﬁds were prepared fol I owing the procedure described for the

corrpoundl x . : S F— htﬁ1 ' f . ) ._1 1 234c
i nstead @ p
pr o@édurkeomt rﬂebmmndé-ﬂmmpgrﬂénhef 0 rPuhﬁeatmerx t b3st mpommiteﬂ 0 lﬂas}ﬂ u rchfrmerato graphy

purific aon. ME: =2

51- ( 3- ni?HPBZ‘?“ pvrB{T\tPﬁlf’q ﬁE(‘EQ%@n% lbgglegrel}p]wgﬂvaea@,@)?’ Hiperidine The title
conmpoundy®sMi-apaL 85 89! | owi ng the procedure described for the conpound of
Exanmpl e 229, but using the m xture of Conpounds 234d and 234e instead of
CorrpoundHBNMRl ((ZD@M @):G2. 487 (6, BHOpY.H8 di hBS (msRHR®. 8 — 2.85 (m, 2H); 3.77 - 3.90

2-chl or o- 3- nrtrot The, crud p ie pr.eparatj C- M

chr onat OB 4Phy 584 NEDNBSRE Krert Bire B %0098 (n BDGE SRg 405 4 WA

a iu o] pt f - acetonitrile gradient affording
heth 1 o et a0 THORLh Bo B 117
1-(3-nitro-2-pyridyl)-4-(4-phenyl-but-3-yn-1-en-2-yl)-piperidine. M5 [ MtHr
= 333.35 1H (CDC36): 1.97 (s, 3H), 2.57-2.60 (m 2H), 2.83-2.86 (m
2H), 3. 2 4H) , 6.73-6.76 (m 1H) 7.28-7.35(m 3H), 7.44-7. 46
(m 2H),1-8-dan8-clmethil 2 bid; 5-

1- (3-nitro-2Z-pyri - -Z2-ény nel - pi pert di ne

y
1-(t- buthmydc%B 19otinauipip- Burpiﬁ@nvn bpir@p}nzatedrﬁlaﬂddnempioﬂmphmI(Hel’l@@oTr%rIpound

235%Qdd :jéhl u"ls%@sfﬁr%%em ‘gbﬁ%oojﬁn%eep&% t/"o aI QorTthF. oﬁ g? dr: et ﬁyl63 mol)

ci nnany|yRopyhH[at 844.98 629 , 2.64 mol). After 15 mn. under stirring at
t he sang tenperature, N-Boc- 4 pi peri done (500 ng, 2.51 mml) dissolved in

THF (5 rrﬂ-NrMB (€BE2d 9):3-50 (3, 3§1)and0 cob6? (ilg QHY véd ntZ8nea, 31d), 3319 — 3.92
(m, 4H); 5.64 (s, 1H); 6.66 (d, J = 8.0 Hz, 1H); 7.70 (d, J = 8.0 Hz, 1H); 7.98 (s, 1H); 8.78
(s, 1H); 8.84 (s, 1H).




25 mn and, after 2 h, the reaction m xture was quenched with water and
with Et0Ac. The conbi ned extracts werHOwashed, dried over Na2SO4 and
evaporated to dryness affording the title product (752 ng), that was used
in the next step without further purification. M [Mrl-11+ = 300.25 30
4- 1( 2E) Eza_rpm@_&ﬁﬁ pr op- 2- enyI i denel - pi peri di ne (Corrpound 235b) To a

st i r r edFem 25tofr g+ lebptyndmet Ptmﬁmon @mumt@bﬂmr@mtographw(ﬂmen“t was

observed L e de p ag. NaOH (2 N) to give

al kal i ne]%% éeﬂﬁ %tbﬁb%béf mq%ﬁogléln%dﬁv@g% %n -87- extraction of the
aquepus MSYBI+AT EB38HE3CL2, washing with brine and drying over Na2SO4 the
conbi ned organic |ayers, afforded the title conpound. The crude was

puri fi eddgyMR é@hcbhé)oﬁé@c{g,r Hph - 3CHRK® (m, 21H); Ri7Fet REAdM, CHanidhi-a3.920: 5)

215 o PG s g B8] 200 R0 e B e YA PR s T e

honogen(ggd g1 XU18); @flgqarrpgw‘(giHQBﬁlp)_(l?S ng, 0.878 mmol), 2-chloro-3-
nitropyridine (153 ny, 66 nmol) and triethyl amne (0.139 nl, 0.97 mmol)
was stirred at 10 25Cfor 24 h. The reaction crude was purified by flash
chr et gg Ql@ Et OAc - Petroleum Ether 8:2) affording the title product
(27 )%—5@ H Th = 322.20 1H NWR (CDC/ 36): 2.45-2.50 (m 2H),

2. 65- 2. 1@3{cyanc?édmetls/1 2OpBid30)-4-3-(2rblyridy8)-prbpt ynyiidbhe]-piperidiné6 (d, 1H),

6. 70-6. 30 . .6.95-7.15 (m , 1H) 7.20-7.4 5H), 8.16 (d , 8.37
LRy SRR R SR WA T T O

1, 2-al thdthzegPE YE]tb‘A‘l: 12:38( Oratelonl YZl@Yr6 09:1) - prop- 2-ynyl i denel -

pi peri di ne A,wel | hompgeni sed mi xture of the Conpound of Exanple 3 (150

ng 0. 7MS$udHH] 231860r 0- 3- ni t r oi i dazo[ 1, 2-a] pyri di ne (154 ny, 0.778

The i ea%’% %éﬁu@ ﬁ%?(is’fl?%h rﬂo‘i? T Pgsgh%nﬁgr gﬁhr ed%ﬁé’égg_g){)% (Z)ﬁentn

Eth | 7
eLher Ngﬁ)%%sﬂ(sngﬂ% (74 je- QOQ@HC&IHZ) %g@ qu’gze IMStH BVicy ) - 3853,2(4%;121(% 1H

3.75-3. 85 fﬂ1774B®,1H5,%®0(-§651(m LHj. 25 7.30 (m 1H) 7 45-7.65 (m 3H), 9.50
(d, 2H). Exanple 237

1-(3-nitro-2-pyridyl)-443-(3- tr|fluoronethoxypheny1) prop-2-ynylidenel - pi ve
ridine B@amplei26fure of Conpound Ic (60 ng, 0.25 nmmol),

gl g%t%f ! Y35 1[::'111 i))u%p—%—synxllde%l Bgerzdmel ), cul
(4. 69 ngromd. 2, Fvdiflupro-iodelrdmyetico u Pusifidatiteg absp eduttomaeadhyﬂ:astn néhrgrBatogapas

heat ed 80Cunger t her e 2 seal ed vessel. The
reactio ?ﬁ‘%ﬂ“ure%/\&té @o%ﬁ %?2%1838@@99@%’@8 1"élgiﬁ&j poured into water
and ext ppetefd pprUnshi4Ac. The conbined organic layers were washed with
brine, dri ed on Na2SO4 and evaporated to dryness in vacuo to afford a

resi due‘HWltMRt(@E@l pdir 21504(d, 31Y); fA. Sish 2cH7r (ometHg Qﬂphyz 6Et(ﬁ1A<2H), &9 rdl.eum

Et her 5 95 aff rdin the title product (2_ @JMFHr 404. 35
11125\||\/R(1{‘C‘5(l.‘} S (sp - 45@ ¢ 821z 13789 7@5% Y. 7.9 53.19 @B 1Ry an),
5.64 (57_733 ,Jﬁgb&:{ﬁ}ﬁ m 1H) 7. 17 7.19 (m 1H) 7.28-7.30 (m 1H)
7.34-7.37 (m I—i) -8.19 (m 1H), 8.37-8.38 (m 1H). 10 Exanple 238
1-(3-nitro-2-pyri dyl) 443 (2-oxo-1-pyrrrolidinvl)-prop-2-ynylidenekpi peri di
ne 1-(3-ni m)!- é gvri dvl)-4-(3-brono-prop-2-vnvlidene)-piperidine (Conpound
238a) S of Conpound |c (200 nmg, 0.82 mml), CBr4 (0.54 ny, 1.65
mTD') D9B8-29 Sd6Rmideh 1P i vihed fﬁ(ﬂ-&ﬂmﬂigl-m?rldkﬁ) Propl2-ynylflefe]Gigeriibme et her
(21,8 ng 0.823 mmol) and 10 m of nzene was stirred at 650for 1%)Ah The
r eatq i oRTOM x LANPTRRCEBOPEHIIG é’mﬁémort ebpertiomaed gilash sdreppatagiep
washed en t,to dryness in vacuo.
The crug]{(gljtﬂzg\gtagugle\tggé) ari fgd%ﬁ?mtlg\é?%%q 9I i'qui d chromat ogr aphy
(Hori zoMSn[M*Bi{]oFa@l@)%el uting wwth PE - EtOAc gradient from98:2 to 80: 20,
affording the 20 title product (111 ng) as a m xture with the starting
material (77:23 Conpound 238a : Conpound Ic ) and used as it was in the
next. reaction step.




1-(3-nitro-2-pvridvl)-4-1-3-(2-0xo0-.1-pwrolidinvp-prop-2-vnvlidenerpiperid
ine A mxture of Conpound 238a (111 0 345 mmol ), cupric sul phate (11
ng, 0.69 nmol), 25 1, 10-phenantrolin€ ? 4.9 ny, 0.138 mmol ), K2CO3 (95.4
ng, 069 mmol ), 2-pyrrolidone (39.7 pl, 0.518 mvl) and 5 n of toluene was

stirred h e (e} 'xt 0 d i ent
terrperat} Qg/?]&%pb%é@%ini]#é’ Eré ?%s"hgé EW_%% EB %ﬁkgnﬁa?%(% and
evaporat J Q Sid S P dy b omat ed
i aeh | 1EG R LRy Qe Reyr el ?%n?%?‘%%“ o P T R PR B0

gr adi entlH); 882 98:J2= 86}& IBI,) By (sngHp.he title product (2 ng) MS: [MrH =
327.15 1H-NWR (CDC13, 6): 2.10-2.20 (m 2H), 2.41-2.53 (m 4H), 2.65-2.70
(m 2H), 3.40-3.52 (m 4H), 3.72-3.76 (m 2H), 5.60 (s, 1H), 6.75-6.78 (m,
1H,) 5 8. ldT7ed m 1H), 8.35 (s, 11-1) -89- Exanple 239 1

-(5- tsri f;lé%g%%hyl 3 _
- pyridy : e : fiperiding| g

br oo 5. gV {7 TP qs%-ﬁ‘fwrcapya‘?med. i %@gl%ﬁg%‘a‘”%tﬁsq%ﬁe@%?ﬁhw #{f%% 8
mol ) , J(Hrashz&aTB'f Bl PEENARORY. Bréwnish dlgiehd43eml ed. The vial was

heated in a mcrowave oven at 160C (200 W for 2 h. The reaction mxture
was t herM8sBYigH]1 0338l ent tenperature, diluted with Et OAc washed with

bt Gl H,ﬁﬂgg (§@d}la‘;,éfqga‘?ﬁ,3§éa §5§§%§%?‘§‘r érngugn%% fhrdha E{l@g?gﬁe,

usi ng I\/QmCJ@IXEeQr@ 693 @0xS08.0HEI1H)i 688W 6.58 @R0A),UNT( &, i € 310bERAat e 20
mv pH 8 buf fe)r - egcel'?%)bnltrlﬁa gr adi entygffordl ng 1.8 m?; of ﬁle title
conmpound EWB77 Vi8] (e, 13Hg841 (s, IH) 111-NMR (CDC13, 0: 2.42-2.53 (m 2H),

2.59 (s, 3H), 2.79-2.82 (m 2H), 3.43-3.47 (m 4H), 5.67 (s, 1H), 7.10 (d,
1H J =8.0), 7.27 (d, 1H J = 8.0 Hz), 7.35 (s, 1H), 7.56 (t, 1H, J 15=
8.0 Hz) .Exfmple 270 1H), 8.50 (s 1H). Exanpl e 240

per 13 na-Roeane kR B G S BB ' BT P
240 but preRl atbifin®s- tﬁ@r&ﬂyhﬂfﬂeuof’ﬁﬁﬁédﬁbh) W%ﬂbﬂi’;@tew tftash chromatogaphy

2- chl or o- 5- ph Inicotinonitrile the title product was s¥nthe5|zed After

the r eadﬁoaﬁox;\e'g‘?ka@ageb BE -H89A¢ueS -hasY Plemish sodidpYicdditidiatoed f1ash | quid

chr omat a TM - Biotage) eluting with PE - Et OAc gradient from

9:1to j&é B\m‘ﬁg ?’!r%g?hetltle product (10 9% . MS: [ MtHr 391. 35

2511-1- NM?NMEQ@@CI )8): 248%,2 72@91-:25& mg2 132—%3 3, 715 2.’»’304!31922|‘|)

3.85-3.95 (m 4H), %® (?Sll%l)5 ’(i&ﬁ% 2%- 0 (m 7H, 8.00

(s, 20H) (8 4%; p63 (LHH); K4 qdwﬁrsngmm a—rﬁ)ﬁg(mlH)JﬁS’ @1 Mot

301- ( 2- pr. PR 1 y1l-2-pyridyl)-prop-2-ynylidenel -piperi

di ne Inpu% 8 ?(a(g)f)%%@’lﬂ'p %Tsﬁﬂghl(ogdvn\ﬁ% nitrogen a mxture of Cul (19.4 ngy.

0.1 nmmol)), K3PO4 (425 ng, 2 mol), ethylene glycol (112 nl),

3-1i0do- 2- propoxypyridine (263 ng, 1 mmol) in 1 nm of n-Butanol were added
cﬁ&lléigénpound of Exarrpl e 3 dissolved in1m of n-Butanol. The

: , , QarfyE b SiaRlidehen - 90-

cooled to a np 0AC, aq, . NaHCO3

and Xater, dried over Na2SO4 and evapor at ed to dryness in vacua After the

Wor K- up LiRcyaRsidmenms 2 pyFith-2d3yinyiml-gbpl 3- aeiNdbad pigkriziicomat ogr aphy

(Horizon - Biotage) eluting wth PE - EtOAc 8:2. affording the title
productf@zlzﬁgl‘.iﬁ&%. 5 MS5: [MrHr = 348.43 1H NWR (CDC13, 5): 1.10 (t, J =

d

8.0 Hz, ) <k m | ERP SRV 283-
2. 85 ( n T oippund s Syfinetil olipnig e el Gibbet P hecypbbune®, )
6 82 - f8Bx4mple1239, bht Qﬁp}acﬁlgmbfmo—z%nﬂ%raﬁethyrj p&ﬂd(nm With ; 2-¢hlbfp-44 | J

7..80 10, Exa
1 ( p”@r i dBQEOWWP@EFIﬁ» %emnp@uq@ 0&" Examplg 1 W "Hbg;?mw&lﬁ Prapnd sfiring denekpi
peridin Eqh | p n | pp227 and
st ng 7 ario D b O oaut etohe Fhe
title cdiPANNEsaffkrdgal epavoey solifliMiéldcHt ¥on was done by automated flash
liquid Fﬁt aB’E iHori zonTMBi ot age) eluting with CHC13- 1.4 N NH3 sol.
in MeOH YO0 +8‘$25 é‘r” ld: 16 % MS: [MrHr = 342.41 1H NVR ( CDC13,
(5): 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 202H); 9.95 (d, J = 4.0 Hz, 1H).




Example 243 1 -(3-cyano-2-thienyl)-4-1-3

-(6-nmet hyl - 2-pyridyl)-prop-2-ynyli defi@R- - pi peridine Follow ng the
procedure reported for the conpound of Exanple 227 and using 2-bronp-3- 25
cyanothioghene i nst ead of 4 br onoi soquinoline the title conpound was

pr epar eg: BYGNOF F-RethoXyr Zolpyidy ~ R0~ (DGO PN S g &) YRWIdengk PIRENEIRE C18 XTerra

coLum. 0 T LAhINGs Ly ATONL B GRSy aB P

[M+H] _re:pmmgec@ﬁpdeMc (umempﬁ)nd 227153md 12b1‘5810(3r5 dﬁl-vl)o;rolﬂ:nBéhe—wﬂl 85 (m'
3fiqlondntkes iy iding 15 mat sqpvalantsof (rab 3 hgofac S LS
8 0 FE“’ gldingg 1 §qyiva ?“tz‘? (‘f&}m Btylar%mempai ppgide 7 56
(t 5 =mnbhydtate 1'5'8 the %@artu?%af&l:t%nz%lxture Purification by automated flash
1- (6- et hoxy-"3-pvridvl)-4 (- met hyl - 2- pyri dy1) - pr op- 2-'ynyl i denekpi peri di ne

Fol | owi d‘gomh@grﬁpbﬁéﬂgﬁ@lﬁepdilpwe} BE 1 Ft6AaoHiioiih theofbyElcai dolipiedanh usi ng

(202" DGR by o sk S LTS, S ERgHehy il BASC1R Khne e
title cesmauBdxd@mmcalapath Ahthidnh 8icdiokateP0 thBEH®bﬁW@ Wasetdld | ed by

automated flash liquid c ronat%grag%ﬁﬁéfbrlzonTM |ota?\§ eluting with PE
- Et 0Acgdient affardedyiasglouresstail [Yacldy L&PRER Slolawless ¢il. Ypldi 204 Yo% Vs
101 (CDC13, 6): 1.40 (t, J = 8.0 Hz, 3H); 2.45 - 2.56
hgkbhﬁgigéﬁg] éngsz 75 - 2.87 (m 2H); 3.10 - 3.30 (m 4H); 4.32 (q, J
8 0 Hxy- NMR ((51)@115 6)3 2. 5-1"& 546‘(n§%H)d2 737 ;793(1@ EH) 3L8+D 3. 877 (el zﬂ? 3h9s8. 0 Hz,
1FD 7.27 F% 0 (m FD ﬁ Hz,
1H); 7. glg),(ss62 @ H) @Q@a;ﬂg; 81121}5700-7 05 (m 1H) 7.13-7. 16(m 1H), 7.22- 724 (m,
1-(3- n| rophenvl) prop- 2-ynyl i denel - pi peri di ne
1-4-(bu 7;?@%%%%¥%2- 4§2§ 1 ?peridine( Compound 245a) Met hod
A The title conpound mas syntheS|zed foll ow ng the nethodol ogy descri bed

tent 6, 265 alL, JuI 200 hod,B: The
LD Bl SR sSubRi ot FRemI i B B Wikt fbe o b S HaRME,
Conpoung7 il sBsbstith$ing J-fluoro-3-iodobenzene respectively with the shown haloderivatives:
1- (t-butoxycarbonyl)-4-(3-trinmethylsilylprop-2-ynyl)-piperidine (Tatsunori
S. et Al. Heterocycles 54(2), 747-755, 2001) instead of Conpound |b. 25

Traditi -up procedure followed by flash col um chromat ogr aphy
(Et 0OAC EQ ]Eeegun1Ether 0.5 : 9.5) gave the title product as a col ourl ess

0| | Metpdy4zio-4-iethox ysopyridydd-03-(3, 5idmm1daw1&h{/lyipeﬁxﬁ2@ﬁelﬁmlpp@&nﬁﬁe m, 3.3
cooled at -78C was. dropped BulLi 5 Nin n- hexane

THF
1 1 m' nrf@ ségrﬁ@lt)ro-brweol?e@a@ﬁ oﬁugﬁc%ﬁosat e a\n&nas%dpt ﬂ%ﬁh tohEoTaRpaphy
L ermper s eohOf_Hodlhd) cudil WMednfas 18081 OLEERIAT b E ReeliOso@. 2.2 naml)
% % roppé

di ssol v THF d stirring was conti nued at the sane
tenperahﬁkékﬂdﬂ %3663$¢ter haV|ng allomed t he reactlon to reach

t I nbient t t N ted
ol ut oD mq':ﬁﬁ& 8P 5 (MR AL B4 Ut DR, 21 G 35700 Hbmaiohde

ted

or G2 iR ROVRE (BSISTY HIPERS s ohoB ov- 88 eAgs and pyaporatc

chrzfimat 8dzlaphy (EtOAc - PetroleumEther 1.5 : 8.5) affording the title

product (0.19 g). 1HNWR (CDC136): 1.17-1.33 (m 2H), 1.47 (s, 9H)

1,60-1.71 (m 1H), 1.73-1.82 (m 2H), 2.12-2.14 (dd, 1H), 2.18-2.21

(dd, 2HExameif972.74 (m 2H), 4.12-4.20 (m2H) 5 Ms: [MrHr = 224.4

1-(t- buTﬁY?%éTbﬁnvl) 4- 13- (3 5- d|fluorophenv1) prop 2 vnV|I-p|per|d|ne
s r A 5 & Ve qnb

oS, Tt o, g o
30 (Horizon™ - Biotage) CHCl,- MeOH/NH; 100:0.07. Ivory solid. Yield: 84 %
MS: [M+H]" =366.35
"H-NMR (CDCl;, ): 2.51-2.53 (m, 2H), 2.77-2.80 (m, 2H), 3.80-3.85 (m, 4H), 3.98 (s,
3H), 5.64 (s, 1H), 6.37 (d, 1H, J 4Hz), 6.97-7.07 (m, 2H), 7.10-7.15 (m, 1H), 8.22 (d, 1H, J
8Hz).




10 of 2-brono-6-nethyl pyridine. The cr ude was purified by automated fl ash
| i qui d chromat ography (HorizonTM - g{ige) eluting with Petrol eum Et her -
Et 0OAc 85 :15, affording the title prddutt as a colorless oil. Ms: [MtH =
336.98 15 4-P-(3,5-dilluorophenvl-)prop-2-vnd-| pi peridi ne (Conmpound 245c)
The titl conp. nd was prepared follow ng the procedure described for the
t he Conm—ﬁ%anpl e 3, using the Corrpound of Exarrpl e 246b instead of

t he Conmo@ne;afb-4Exahpk €2 Dyridihar 3therwRIBLorde2 kmy Poaridhe t he crude was
used for_ the next step wt puri |cat|on

The tit 'Féomoﬁ'@mmeprPélygﬁ%é@Pf;éYd%@mﬂflﬁédﬂﬁsbrChrﬁ@a@gfﬁpbm
229 but Spound
dii sogrt%sﬁg )h&?%?n ne wq)l(ﬁsg &eﬁﬁé&%ﬁ ‘éﬁ kg?%ﬁ?ﬁg andan using

2- chbor aM8: [M#Hq)pysBHBﬁe i nstead of 2-chloro-3- 25 nitrothiophen. After the
wor k-up,, the residue was purified by automated flash Iigw d chromat ogr aphy

(Hor i zonHWNMRi(6D5d2 )0l 1223 (s ﬁHi/?E"— 8123 Man, HAe Bt 3- B4 dme 90, 3.87 15,3

af f ordi t [ I

111 MR Toress & g5, 8528 et s AR g (i U6 5 3B Padlh g R 2
1H), 6. 713H68.82 (8A)V 4HA), 8.61-8:6Z(xf), (R 2H), 7.2-7.3 (m 1H), 8.15-8.20 (m
1H), 8.35-8.40 (m 1H) Exanples 246 to 249 (Table XIl) These conpounds
(see table XI1) were prepared follow ng the procedure described in Exanple
193 ;gut wuUbskd 444t i ng reagent B for 4-bronp-2, 6-difluoroanisole.

Puriticatrom was -93- carried out by aut omat ed fl ash | i quid chromat ography

(Hori z0ﬁTMevaBb-@t-raethb)x‘eIZJcﬂvndql)W[BHG%Im@JZemdeﬂhﬁon-Q syl denefupibiridinte f r om
100: 0 taq. 20: 80 TAB%I% Xl Exar‘rp rﬁt’ %i %g me LG MZ
111- NVR Frempois brog}o uoro,mdme( 3t miﬁ((aélo Yo- 31 ?}Wtr" h 4 ghromptography

(Horlzon - Biotage) CHCl; - MeOH/NH; 100:0.05. Vitreous yellow solid. Yield: 47 %
MS: [M+H]" =349.41

15 'H-NMR (CDCl;, &): 2.51-2.53 (m, 2H), 2.78-2.81 (m, 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 276
20  1-(3-cvano-4-methoxy-2-pyridyl)-4-[3-(6-fluoro-3-pyridyl)-prop-2-ynylidene]-piperidine

From 35-bromo-2-fluoropyridine. Purification by automated flash chromatography

(Horizon™ — Biotage) CHC]; - MeOH/NH; 100:0.05. Ivory solid. Yield: 40 %

'H-NMR (CDCl;, 8): 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, ]
25 4Hz), 8.31 (s, 1H)

MS: [M+H]" = 349.41

Example 277
1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(2-fluoro-4-pyridyl)-prop-2-ynylidene]-piperidine

30 From 2-fluoro-4-iodopyridine. Purification by automated flash chromatography (Horizon™
— Biotage) PE — EtOAc 10:3. Hazel-brown solid. Yield: 97 %

MS: [M+H]" =349.41




2.45-2.55 (m 2H), 2.7-2.8 (m iodobenzyl)- 4- {3-[3-(1H pyrazol- 211),
3.45-3.55 (m 411), 5.3 1H pyrazol e-104y| net hyl)-phenylk (m 211), 5.6

(m111), 6.25- prop-2-ynylidene}- 6.35 (m 111), 6.75-6.85(m

piperidine 111), 7.15-7.25 (m 1H), 7.3 (m211),7 4 (m211), 7.6

(m 1H) , B-NMR(GOCEy): 2153-2.55 (m, 2H), 2.75-2.78 (m, 2H), 3.80-3.85 (m, 4H), 3.98 (s,

10

15

20

25

30

3H), 5.63 (s, 1H), 6.38 (d, 1H, J 4Hz), 6.95 (s, 1H), 7.17-7.19 (m, 1H), 8.18 (d, 1H, J 4Hz),
8.22 (d, 1H, J 4Hz)

Example 278
1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(5-fluoro-3-pyridyl)-prop-2-ynylidene]-piperidine

From 3-bromo-5-fluoroyridine. Purification by automated flash chromatography
(Horizon™ — Biotage) PE — EtOAc 10:3. Ivory solid. Yield: 76 %

MS: [M+H]" = 349.41

"H-NMR (CDCl;, 8): 2.51-2.54 (m, 2H), 2.75-2.78 (m, 2H), 3.80-3.85 (m, 4H), 3.98 (s,
3H), 5.63 (s, 1H), 6.38 (d, 1H, ] 8Hz), 7.43-7.46 (m, 1H), 8.22 (d, 1H, J 4Hz), 8.41 (s, 1H),
8.50 (s, 1H).

Example 279
1-(3-cyano-4-methoxy-2-pyridyl)-4-[3-(5-cyano-3-pyridyD)-prop-2-ynvlidenel-piperidine

From 3-bromo-5-cyanopyridine. Purification by automated flash chromatography
(Horizon™ — Biotage) PE — EtOAc 10:3. Vitreous rosy solid. Yield: 71 %

MS: [M+H] = 356.41

"TH-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 280
1-(3-cyano-4-methoxy-2-pyridvD-4-[3-(5-cyano-2-pyridy])-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

"H-NMR (CDCl;, 8): 2.52-2.55 (m, 2H), 2.80-2.82 (m, 2H), 3.81-3.85 (m, 4H), 3.98 (s,
3H), 5.67(s, 1H), 6.39 (d, 1H, J 4Hz), 7.52 (d, 1H, J 4Hz), 7.92 (d, 1H, J 4Hz), 8.22 (d, 1H,
J 4Hz), 8.85 (s, 1H).



8.35-8.40 (m 111) 247 N-(3-io0do-2- 1-(3-nitro-2-pyridyl)- 420.48 1.4
(s,911), 2.45-2.55 (m 211), pyri dyll){ 4-1342-(2,2-dinmethyl- 2.7-2.8 (m
211), 3 5-3 6 (m pival am de; propi Ol 9$'am' no)-3- 411), 5.7 (m 1H), 6.8
(m 111), THE as co- pyridyl kprop-2- 7.25 (m 111), 7.9-8.0 (m 111),
sol vent ;génﬁlli 2§!ne}- piperidine 8.2 (m11),8. 4 (m1H, 8.5 anbient

t enper at & 111), 9.2 (s, 111) 248 1-(3- iodobenzyl)-4- nethyl-

pi per azi RE3-cyano-6-methyl-2-pyridyl)-4-(4-phenyl-but-3-yn-2-ylidene)-piperidine

The title compound was synthesized following the procedure described for the Compound
of Example 239 replacing 3-bromo-5-(trifluoromethyl)-pyridine with 2-chloro-6-
5  methylnicotinonitrile and the compound of Example 3 with Compound 234d. Purification

by automated flash chromatography (Horizon™ — Biotage) PE - EtOAc 9:1 afforded a

colorless oil. Yield: 35 %.

MS: [M+H]" =328.51

'H-NMR (CDCl;, 8): 1.98 (s, 3H), 2.48 (s, 3H), 2.57-2.60 (m, 2H), 2.84-2.87 (m, 2H),
10 3.83-3.88 (m, 4H), 4.18 (s,3H), 6.59-6.61 (m, 1H), 7.34-7.36 (m, 3H), 7.45-7.47 (m, 2H),

7.68-7.70 (m, H).

Example 282
1-{6-methyl-3-nitro-2-pyridyl)}-4-[3-(6-bromo-2-pyridyD-prop-2-ynylidene]-piperidine

15
Method A:
The title compound was prepared in the same way as the Compound of Example 251 but
susbstituting 1-bromo-3,5-difluorobenzene with 2,6-dibromopyridine. Purification by
automated flash chromatography (Horizon™ — Biotage) PE - EtOAc gradient from 1:0 to 8:2.
20 Yellow solid. Yield: 30 %
MS: [M+H]: 413.2
TH-NMR (CDCls, 8): 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).

25- Method B:
1-(t-butoxycarbonyl)-4-[3-(6-bromo-2-pyridyl)-prop-2-vnylidene]-piperidine  (Compound

282q)
The title compound was prepared from Compound 2a (in place of Compound 251c)

following the procedure described for the compound of Example 251, using 2,6-

30  dibromopyridine 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 (Horizon™ -
Biotage) eluting with PE —~ EtOAc gradient from 10:0 to 8:2 affording the title product.
White solid. Yield: 68%.



-(3-nitro-2-pyridyl)- 4- {34344-nethyl pi perazin-|-ylnmethyl)-
phenyl kprop-2- ynyl i dene}- pi peri di ne-l482. 54 259 3-acetyl -
1-(3-nitro-2-pyridyl)- 362.40 2.45-2.55 (m 2H),2.6 (s,311), iodobenzene
443- ( 3- acet Iphenyl) 2. 7 2.8 (m 211) 3. 45 3. 55 (m prop- 2-ynyl i denek
p b ' weridingdCor 111), 7.6-7.7

R T N AT T N W TR ST Rl ue

Example 3 but using as starting material Compound 282a instead of the Compound of

Example 2 and stirring at ambient temperature for 3 days. The reaction mixture was
5 evaporated to dryness in vacuo, taking up the residue several times with chloroform to

remove excess trifluoroacetic acid.

1-(6-methvi-3-nitro-2-pyridvi)-4-{3-(6-bromo-2-pyridyi)-prop-2-ynylidene]-piperidine

The title compound was prepared as described for the compound of Example 229 but
10 starting from Compound 282b instead of compound 3 and 2-chloro-6-methyl-3-
nitropyridine instead of 2-chloro-3-nitrothiophen. An additional equivalent of TEA was
used.. After the work-up, the residue was purfied by automated flash liquid
chromatography (Horizon™ — Biotage) eluting with PE — EtOAc gradient from PE:EtAc
95:5 to 6:4 affording the title product. Yellow oil. Yield: 95%.
15

Example 283
1-(6-methyl-3-nitro-2-pyridyD)-4-[3-(3-ethoxyphenyl)-prop-2-ynylidene]-piperidine

The title Compound was prepared from Compound 251c¢ following the procedure described
for the compound of Example 251 but using 3-ethoxybromobenzene instead of 1-bromo-
20  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 PE:EtAc 1:0 to 8:2 affording the title product. Yellow solid. Yield: 46 %.
MS: [M+H] 378.44
25  'H-NMR (CDCl;, 6): 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)

Example 284
30 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-acetylphenyl)-prop-2-vnylidene]-piperidine

The title compound was prepared in the same way as the Compound of Example 193 but
susbstituting Compound 251¢ for Compound lc and 3-acetyl-iodobenzene for 4-bromo-2,6-

difluoranisole. After the work-up, the residue was purified by automated flash liquid



Exanpl e 250

1-(6-methyl -3-nitro-2-pyrid_yl)-44344- BJ] uor o- 2- pyridyl)-prop-2-ynylidenel -p
i peridine 10 -1

1-(t-but orvcar bonv1l)-4-13-(4-fluoro-2- pyrl dvl) prop- 2-vnyl i denePpi peri di ne
(Corrpoun a mle u%lgl foII i ng .t he .pr ure
descri be 9“8?’ %‘ﬁgh)f:g ound ]%lf’g%% nglvif%1 Qﬁ?ggrég‘ g&l‘?ﬂl 88 &’ngg ad of
Cormouncafﬂoraangmtt&tecﬂibm& -Yiello i0roiBMF 8418% lnstead of

4-brono- 2, 6-di f| uoroani sole. After the usual work-up procedure, 15

puri fi caViBofMuBd 3443 ed out by automated flash Iiquid chromat ography

(Hori zon Bi ot age) el utlng with PE - EtOAc gradient from95:5 to 60: 40.
Yield: 38.5 % M [MH] 317.2 -94-

4- 135( 4-Exenipbe 289 - pyr| dyl) pr op- 2- vidi denel - pi peri di ne (Conpound 250b)
Conpoun t nrocedur e
descri bdl 6 18&%@8‘2‘%2@#@&1 lé’)% 18111 Cep

W t hout ’ﬂ’hertttlte@ompmurﬁlwastprqmrecBﬁMne(Emiand%Sﬂ/Sfol[dWth the Iﬁﬂﬂedﬁreldescnbed

“bi por i dPhane Fiepoind BY Siaihale, 23 dsbiechiraeerhiip A EHE ofed RS | bed
above f QfifikdiebSRBRO URH Ojddﬂr%ﬁEP(aﬂialﬁ 24SvhIdht r(ﬁplt@l?&lﬂﬁgylgﬁ%ﬁfﬁﬂg Audfidh

conmpound 250b, replacing 2 | oro-3- nitrothi ophen wt
2- cHPor onﬁlqlmiwyd to3hajtartiogyedctiomsnisivce. @é’tenglel\wmktujy tlwwdluer wanpurifredtbyad of

gh%ﬂ%’[%é%‘bﬁﬁ(%q%‘r Hfla%? QB’ %)’/ t| n to%glei isth llq%tglﬁ\c gﬁ'tg)dsf ent

from 95:BadientGiind 0:3abl4es derdiethbitile@ramid Oatbeas] yival /9y solid. Yiel d:
36% 15 M5 [M+ljr = 353.2 1H-NMR (CDCL3, 6): 2.49 (s, 3H), 2.50-2.57 (m

2H) 2 MSo[Msth 394 3.45-3.60 (m 4H), 5.65 (s, 1H), 6.63 (d, J=8Hz,

(m 1) RLEVR (EBc1 S 7 sl 9525 Wi ar) D8 o 219, 5538 T, 58 m Ty & 0O

1-( @srretdwgd BeNiTt0507.25 pyTHdy IR=-7A43¢d, 303 1024-7 8 ap henyLis-prs8Rd 20y le d(glenej -
i peridi ne -trinmethvlsilyl-prop- -vivli dene) - pi peri di ne (Cforrpoun 251a)
The tit|lded tﬁﬂ*ﬁ)(dwhlsl)synt hesi zed foll owing the procedure described for
t he conpound 25 of Exanple 3 starting from Conpound 2a instead of the
Compound of Exanple 2. An alternative procedure that can be utilized to
carry OMCU on includes stirri ng at anbi ent tenperature (instead at
Q. 0 S . A Qed W th
wat er and-aqg. N2 SOH 0 dryness in
vacuo aMwsmcmmpﬁﬂiﬂ m@reﬁdrabﬁmntmupodndr%he folpwing ﬂuaqimoamlre&ﬂbs&ﬂ)ed[ IVi-Hr
= 194. 24,  -95-
1- ( 6- nedhbiths. sprnayng of Framply 231 psing Srhvempphanyiacetope dsterd\afy il byeme i per i d
i ne (ConpAyiEhardd) ad}fEtJHaﬁugA 1 ThRlk! Te ﬁv&l@ﬂﬂ)%{“%ﬁﬁﬁa YRR efudild oW ng
t he procedure described for the Conpou of anpl e but repl aci ng
Conpoundn@ihiydsste to o stpuing deEdm miTtuee. B\Pcer tlubemrksxpd tle: rc:bthm wasipyrifoadh by

st andard ced tlo,e wi t hout _furt
Sl ol R i bRt o a, (g - Bitagl Sy’ SR PEE A
1- (QS”EtéWcﬂlel?t‘fanﬁ nq- t8‘7@3/%f*f€bﬂlﬂ thé 1idle RRGdue Thah gbJiE AGelaf 41%.
1-(3-nitro- {IId 1)-4 plperldone and followng the procedure
MS: {M+ 1" 390.45
'"H-NMR (CDCl;, 6): 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).

30

Examples 287 and 288
1-{6-methyl-3-nitro-2-pyridy)-3-(3Z2)-[3-{6-methyl-2-pyridyl)-prop-2-ynvlidenel-piperidine

1-{6-methyl-3-nitro-2-pyridyl)-3-(3E)-{ 3-{6-methyl-2-pyridyl)-prop-2-ynvlidenel-piperidine




described for Conpound | b. The crude residue was used as an internedi ate

wi thout further 10purification. MS: [INEH = 330. 27

1- (6-nmet hyl - 3-ni tro-2-pyridvl)-4-(prop-2-vnylidene)-niperidine (Conpound
251c) The t|tle co ound was synt heS| zed foI | owi ng the procedure described

f or Conpdéraed L 4% 3-gnives jivigso) mEdengdtpgferigimepound | b.
Purifi Cﬂ;l on b}g éyt!omat ed fI ash |i qU| d chromat ography (HorizonTM - Bi ot age)
el uting == Acetone gradient from97:3 to 9:1 afforded the title

conpound.¢z-¥ikebarBB)- NBE) B Bltrime A9BilNprdP-2-vnylidene)-piperidine
1-(6-nmetlod-3-nitro-2-pyridvl)-4-13-(3,5-difluorophenvl)-prop-2-vndi denel -p
i peri di f@,‘i’w_@éﬁ%nsi on of Conpound 251c (70 ng, 0.27 mmol), sodium

tat i
(35 5 e Gl GombRrdalihchs Snchod piRholy iR drdechlTRachipadnl Cuniphanego°
t et r aki bt usingh biitybybeogpttiongl){péetriddi-BHo60 insfehd. o 1Ag3-nGrdXigyridybi-pipaidin-tthe
. D P AR FoB BAChe TRRGHE NS AT 90 SR Borh b GBSO B | owed
by evapgﬁﬁlwo nBﬁa%ePb’iﬁh%ﬁ%' ‘Eftokt%‘z% i %‘6%1 by - @%&J@é?@ g4 ad?f%rdxh%u' d

chr omat ography (Horizon Bi ot age) CH2C12 6:4) afforded 74 mg (73.7%
of the thet titde pmdp@:uﬂ“ﬂe 1868 polavtesilected® fidctRons corresponded to CommipoddR3{@DELS, (5):

66 G- e Pl sy i o Piiea g Cogpamndylaa oy > Slﬁoﬁé

1H, J= 8@},,@%@@}@%;{94&;}@94}@5 were prepared in the sane way as the
Conmpound of Exanple 251 but substituting 1-brono-3,5-difluorobenzene

r espect NES:dNGWH R94.86 der i vat i ves: - 96- Exanple 252

1- (6-nethyl- 3 nitro-2-pyridyl)-443-(3-fl uorophenyl)-prop-2-ynylidenel - pi per
idine From 1-brono-3-fluorobenzene. Purification by automated fl ash

chr omat ogr-apbYydariry ) BABIZDY g6 Imeiyl-2-I5-lIhh)- 36 pdhepliddre PR hidhie2. 5 to 9: 1.
Oran e solid. Yield: 82 5% Ms: [MtH = 352.49 111-NWMR (CDC1l3, 8): 2.48-2.51
(m! H)ComnvunaBZ% (m 2H) , 3. 51 3.58 (m 4H) 5. 62 (s 1H), 6.62 (d, 1H,
J = 8Hz), 7 vy H _ CDighd) . 7.27- 7.33
(m 1H); EX i 5- 1TE =3-nrtro-2
- pyri dyg@Mj&b@yrl dy1l) - prop 2- ynyI i denel -pi peridine From

2- bronmo idine. Purifjcation by mat e sh, chr omat ogr aphy zonTM
- Biot agéf%respﬁma %%oﬁoa}wu?%ﬁ dtg@ o tifle| BOUBEY HerPY Padeé %

15 MB: | mgth%?jffo‘?e‘&uﬂe]r%%&\!gégﬁ f%)%]%icﬁﬂp%éfl% éf ?:Eafcﬁ)liéésf Buﬁ%ﬂla@hgﬁtﬁmmo-

2.78-2,83 . 3. 49- (d, "1H, J = 8Hz),
7.2207. 383- dlﬂuoﬂ)b&nzeﬁe 43th7 24Rrofroey- nfbth‘)ylpﬁicﬁr&'r Affet tth-ﬂPBMO‘es(ldue Wk
J=8Hz), e 254

1- ( 6- rrePWé) dgb}ﬁlaf‘ a}e‘%b—%ﬁh@‘l‘% n-(aéogrf\g}grr@le perH%}ﬁ%e)ﬁ ying Wi IFi denel -

i peri di geokt @nded PoR-16 LIRt0AQRPYS:I §lit0s5:5 Bebidihe #id Bfe BYodidtsOMRGduhd ash
chr omat ography (Hori zonTM - Bi ot age) PE - EtOAc gradient from95: 5 to 9:1.
Yel | ow 810b: 6Yi%I Gompamgl3Vbh: 4704 H] = 353. 33 25111-NWVR (CDC13, (5): 2.49-2.54

(s and 351359(m 4H), 5.64 (s, 1H), 6.64
(d, 1H, 4;?—25@%1;—-6@ 87h N&?ﬁﬂ%ﬁ“éﬁﬁ)ﬁ 7.27-7.34 (dd, 1H), 7.73-7.80 (m 1H),
8. 125 (dCoddpoun 888 MSITRI-4112553 33

301- (6-met hyl-3-nitro-2- pyrldyl) 443- (6-fluoro-3-pyridyl)-prop-2-ynylidenek
pi peri di ne From 5- br onp- 2 fl uoropyridi ne. Purlflcatlon by automated flash

chronat gg
Yel | ow S0l

3-(3E)- [3 (6~methvl—2—pvrzdvl)-prop~2—ynvhdeneiamr)erzdme (Compound 288¢c)

The title compounds were obtained following the procedure described for the compound of
30 Example 3 and replacing respectively the Compound of Example 2 with Compound 287b or

288b and used without further purification in the next step.

Compound 287¢ MS: [M+H]" 213.33

Compound 288¢ MS: [M+H] 213.41




-97- 111-NWR (CDC13, : 2.49-2.53 (s and m 5H), 2.73-2,78 (m 2H) ,

3.51-3.59 (m 4H), 5.62 (s, 1H), 6.64 , 1H, J = 8Hz), 6.90-6.95 (dd, 1H),

7.79-7.85 (dd, 1H), 8.11 (d, 1H J= 8H}(§ 8.31 (s 1H) 5 Exanpl e 256

1-(6-nmethyl-3-nitro-2- pyrldyl) 4-13-(2-fluoro-4-pyridyl)- prop 2-ynyl i denel -
F 4: | f C i

2.51-2.55 (s and 2.74-2, 79 @ 3.50-3 H, 5.64 (s,
1H), 6. Ghe(tifle qqmpo&mds mq prepasd gssd essmye for the POII}QO‘(JHHOf mmpla 229 bt 1H,

J=8Hz
Ts1r b sl Cmoliyd 281K ) 26 ARLA Gitbmpound 3 and using 2-chlorg-Gmethyl-
pi pefi di3nstrbp@idite ustoud- &F PichropyitrothivphePuAttén dat ivork-by, thet esidtedvdsl ash

chromat ogr.aphy (HorizonTM - Biotage) PE Grvg " dient from93;: 7 to 7:3.
Yol | ow Sorified Dyiasfomategs fggifiqui M%quawa@gh%égf’ &%ﬂ% yigh BE —

2. 49- 2. %,30%\3 ﬁ%ﬂ{eﬂpﬁoﬁlﬁgﬁ ZEtz)éXcz'? §§o (sfﬂ (aﬂd}(h'l}g alegtiltléspr?Quc(tsmE)é@ple 764820( S,

(1?) 1H ) %aiﬂﬁlp(leszgﬂ*l)u%(arrpl e 258 o
éﬁ‘?a?ﬁé% 8%5% RO R N 1 e B 1 EZJI on by automted Tlash
A Tt SO LR ST 0 o SR (00 130 70,
G e e e ) esapintn L oo w5
1y 8%%%{;@ Z%’é ( H) ( ) ( ) (

1-(6- rretdq)y,ll soand ks M- [WH]GI\5’@3443 (2, 5-difluorophenyl)-prop-2-ynylidenel-p
i peridine From 2, 5-difluoro-iodobenzene. Purification by automated fl ash

chr orrat CHENMR (@Hﬁ:ﬂj, PprTR6-1.9B(ms 24k 2. 48 s 3HE, 0AC (B1D:2.25-3.78Yal, RBy B44-i d.

Tty i il A g ez B B0 B 5 0 0

J = 8Hz)1H 63.88-871.048, fﬁ) 2H), 7.09-7.15 (m 1H), 8.11 (d, 1H, J=8Hz). 5
Exanpl e 28 1-( 3-cyano- 6- et hyl - 2- ovri dyl) - 443- (3
5-di fl uor ophenyl) prop- 2-ynyl i denekpi veridine The title conpound was

synt hesi éEd Iog i{iOWi ng the procedure reported for the conpound of Exanple 53
repl aci ound of Exanple 3, 2-fl uoropyr| di ne and TEA respectively
. )

Wi tB Co ekth Biln%traz rid ¥ I - efmhln ﬁt assi um

car bonat Purification ut o ash c rorrat 17 nTM -

Bi otdlge)! g, R‘}?ff Remppn pes Preges é(écPll cuppapndye @Ezﬂz‘n@ 1%9 U MeHr
= 330. 135tart1ng3 frori'il% uﬁm 193‘:6&(12 (ﬁo Congw(ﬁﬁd( N aﬁ’(!l") 2 cg}o¥5)-6 m&hﬁof, (m

2H); 3.75 - 3.88 H: 5.60 (s, 1H);
6. 88 (mnittdﬁ)yndﬁleQmstead tﬁ{OZ(qhiorQH)nitr@thﬁﬁvh@nl Aﬁet tBe ONQI‘KH@,, thH)remEu%lrwﬁse 261

L e B P s b i i GRRER) TR B Al widepE L P Per
(3-t hnetmm%idzwhﬁefd@;pg e Yit¥ lpk&ﬁe@)as gbw bfli vRId: @@epound 261a)
25 MS: [M+H]" = 348.52
TH-NMR (CDCl;, 8): 1.97 (s, 3H), 2.51 (s, 3H), 2.56-2.59 (m, 2H), 2.83-2.86 (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,
1H).

30 Example 290
1-(1-methyi-4-nitro-1H-imidazol-5-y1)-4-(4-phenyl-but-3-yn-2-ylidene)-piperidine

The title compound was prepared as described for the compound of Example 229 but
starting from Compound 234d instead of compound 3 and using 5-chloro-1-methyl-4-

nitroimidazole instead of 2-chloro-3-nitrothiophen. After the work-up, the residue was



The title conpound was prepared by refluxing a solution of D PEA and
Conpound 251a in MeCN for 20 h with 21€hl oro-6-methyl nicotinonitrile. After
t he usual work-up, the crude residue was purified by automated fl ash
chr omat ogr aph?)/y( HorizonTM - Biotage)eluting wt PE - EtOAc 98:2. Yield:

51 % TR& jaatprAterd dlagh élanltdaffhar@@a@ara@hmﬁiméwz‘?‘he Bigtages gbag igith

Sﬁf: :c ?/lcgf[{?ﬂ Ak 98:2 P RS SR S8R ab QpaleVRolbHoR. Widiios 6 dur t her

1-(3- cyMﬁ)-[E/Hﬂﬂf'hyBS‘Bﬁfbyrl dyl)-4-13-(3-fluor ophenyl ) pr op- 2 ynyI i denef pi peri
di ne 30, The tléle cogound was epared in _the sane way as the Conpound of
Exanpl e BNMBRClIEky %&Ol(Sb?r%lEn?} RRLTE 2 ob Eirzckdelrn 4. 3.20-326 (m,

1-fl4 Th id
Fror ¢ ner et B F Ssouaee GETRRPAFSi eyl Camen(d Fgha The residue

chr omat ogr aphy, using MsS-C18 XTerra colum 30x50 nmeluting with amoni um
bi carbogate lzgggi\/l pH 8 buffer - acetonitrile gradient affording the title
35 conp colourless oil. Yield: 20.4 % -99- Ms: [M+H = 332.40

1H NVR (CD@ieBhy16) nitid- Wb imidazdS5-¢ind-[B1(B) 5-difluéeophe@yl BArdprad-yAylidend]-78 - 3. 90
(m 414 eRld (s, 1H; 6.63 (d, J =8.0 Hz, 1H); 6.98 - 7.06 (m 1H); 7.12
- 7.18 ); 7.21 -7.26 (m 111); 7.26 - 7.34 (m 114); 7.68 (d, J =
8.01Hz, 1H). 5 The foll ow ng corrpounds were prepared in the sane way as the

i oder Ll ol Rl RG a2
hal oder gp” QZ0 =YL= 9] FLme o0 2-yiLy

101- ( 3- pycMpsud Teidyy 1- 2- pyri dyl) 443- (4- pyr| dyl) prop- 2-ynyl i denel - pi peri di
ne From 4-iodopyridine. Purification bly aut omat ed flash chromat og@zq;l);sy
(Hor i zoATNixtumg; ¢t Gejepoymd 251@t (OQ npz. 30T peneld Sehlpre-1-yethyd-4-giroimi

11y, 27332 g SEDHELFIRS o Fhndh iy o DM gy 35,

J =138. Ofdriz5h. Wher tiie ISudl dyork-1p ﬁm@edﬂte, tAd Ipgidue 68s @dmﬁéd bySauforizted Hihdh ; 8. 59
(d, J =.8.Q Hz, 211)

1-(3- cyaﬁagéwm@'a@}bwqwm 7-Bigtagg) eluting gt Biary MeQH gpdieny e denel -
pi perid [ K i ted
flash c%?gﬁ%?gglpagﬁ%%ﬁrl Z0 %ﬂotygéﬂ)gyglgh{%‘oa% SSA%Mél‘%ﬂfﬁé ecyeefs?%ﬁw orl.

Yi el d: &silylatédyBodychi-Hr = 333. 38 1H NWVR (CDC13, (5): 2.47 (s, 311);

2.48 - 2.75 - 2.85 (m 2H); 3.77 - 3.90 (m 411); 5.63 (s,
111); G@Twﬂ g}-&és 114); 6.85 - 6.93 (m 1H); 7.30 - 7.35 (m 111);
257®7 (d, J 8.0 Hz, 111);’7.70 - 7.80 (m 114). Exanple 264

1- (3-cyano- 6- rret hyl 2- pyri dyl)-4-[3 (5-c ano- 3- pyrldyll-prop 2 ynyl i denel - p
| per| d| a:‘ EEH N e B L "' i l i 5 . % '<. ¥ 9 _,_.. Ly a
chr omat ggeaghy (H0r| zonTm 30 - Biot age) PE - Et OAc 9 1. Wite soI id.

Yi el d: 1 %M: [MtH = 340.38 1H NWR (CDC1l3, 6): 50 (s,.314); 2.50 -
2.60 (nihe 1111)6 cqmpaund wag preparedz pgoording do_thg. el w@ompEﬂsf’ﬁabéd 5 the

1-(3- I | -
Fport o COBQER RIS biad Einlpfund MR G MG REOBIE AR IAEIETE! P
chr28rat agahpivgrk-tjpr presduvk,- tBe otairine REas— ﬂﬁrﬂiéd By: a‘.ﬁtonWIld:d eflahl lid;uldﬂ el d:

62.2 %5 MS: [M+Hr = 332.45 111- NMVR ( - 2.60
(m 2H)chr Qm?@grapégfégomfg‘m Biojage) elutglggwﬂe r%temﬂy M@’é@e@eﬂﬁﬁt@m W& (d, J

IH)S 08?%8( orgi%g%ﬁeﬁﬁe co“fﬁoﬁfxz R1d: 839 = 4.0 Hz, 1H); 7.71 (d, J = 8.0 Hz,
"H-NMR (CDCls, 8): 2.51-2.54 (m, 2H); 2.75-2.77 (m, 2H); 3.24-3.29 (m, 4H); 3.63 (s,
3H); 5.63 (s, 1H); 6.67-6,81 (m, 1H); 6.95-6.97 (m, 2H); 7.28 (s, 1H)

30 MS: [M+H]" 359.35

.t h
dene -pzperz ine




10 Exanpl e 266

1- (3-cyano- 6- net hyl- 2- pyri dyl)-413- (2 ridyl)-prop-2-ynylidenel -pi peridi ne
From 2-i odopyridine. Purification by a{[}{omat ed flash chromat ography
(Horizon Biotage) PE - EtOAc 72: 28. Orange oil. Yield: 76.2 % M5 [MrH =
315. 46 11?111- (CDC13, 8): 2.46 (s, 3H); 2.47 - 2.57 (m 2H); 2.77 - 2.88
(m 2H); .92 (m 4H); 5.65 (s, 1H); 6.62 (d, J = 8.0 Hz, 1H); 7.22
-7.30 (rTl ( ]liﬂbthvlz44ﬁtre-1H—Eﬂdﬁm}-S1\Pr|)-4-[3’-.(6-Iaetl7v1727p‘(niﬂvl)llbfpp—vaﬂidenéﬂ.— 65 (m

1H) . 67

201- (3- Aer_ = met hyl- 2- pyridyl)-443- (2, 5-di fl uorophenyl) - prop-2-ynyl i denel
- pi peri ditretitl&rcompapbd dirdsl pmp&edoaimbﬂ]mm@ thé&firiaf itwat stqn; Bysceibedifet ¢k f | ash

o e LSO bl o e Spng Aot
-2.57 (g, m%]ifoylé)}%dgrfé 1ns%ee§15 dfmy 13%'910-335 aﬁ]luoro%eggen%aﬁﬁer‘“ﬁe ésuﬁﬁ »(/§pk v

664(d J = 6.95 - 7.09 -7.16 (m 770(d
J 8. 0 prizcediitd) theEEsid!m waPpgified by automated ﬂash hqu1d chromatography (Honzon ™_

ST i) S SRR BT PR
chr omat Qg,h%hﬂ (Herg: 2gnBi ot age) PE - Et 20 6 4 Yellow solid. Yield: 45.2 %

MB: [ MrHr = 340.38 -101- 111-NMR (CDCL3, 8): 2.52 (s, 3H); 2.53 - 2.60 (m
H)1027MS~M+HQi3r&42H) 3.81 - 3.93 (m 4H); 5.68 (s, 1H); 666(d J =

>8. gzwﬂ%mﬁ@ﬁé (@ me%gg(@xgﬁl?%ééé 2315 89 (s, 1), 24358 i 48, (4 Y
1- (3-cyangs fi; @H%BYG‘S*(% Ry 7ol) 1443; {18, 17! ggq—ﬁy pRiENH); PEORb2 1KYV i denel - p

i neridi ne From 5-bronb-2-fl uoropyridiAe. Purification by automatéd flash
chr omat ography (Hori zonTM - Bi otage) PE-Et0Ac 95: 5. Brownish oil Yield:

54.8 % b—&:;— 333.31 10 111-NWR (CDC13, 6): 2.50 (s, 3H); 2.50 - 2.57
(m 2H); 82(m2H) 3,79 - 3.92 (m 4H); 5.62 (s, 1H); 6.65 (d, J
8,19 HLMMILMG“IW idyl)-prep- %vmvhdene}rpg)erldme? - 7.89

1H);
(1r5nl (?c@ogﬁg&géﬁne?%ﬁé-df%yn 8%% Zén%g % uor 0) %“dps;‘/’?lt“crj%’jdm?e“ cafb%/nr%ﬁ i dene
:c | pi Eer Ih (dumartlg,lzz SBT‘F]TBnd(ﬂDHgﬂDF Eﬂf{ifumtgpm:d dll;ierglE Bﬂracétmg\aatwsgracliqu ?ﬁ?ﬁﬁ&heﬁ
ash chronmato rj zonTm - Bi ot age c. 85:15. Yellow,s
sol i d Violten of he c%%lwnct itexanpies @48 mg, 131 ip@seipge. e regotion (s,
7 jo D. 63

(s 1H) Lli%lé(hg‘% v?% l(e?ihxgd_q?%r Ig-tzh 2;:rou e%l él %J’é’ter%aﬁ%l %a&%g I_Bll%h %O%Q( g?xe‘;‘dfgéde& 0

Hz, 20H) ;refiddd was hridid, byl b&tt;on&tﬁOﬂ(l&h hqmddc;hrdrhhtog}ﬁphyrm}lenm — Biotage)

1 (3 ovapont TEARSK SO Yhich? 1 ) 2R S RO smpldp! - pe

1- (3- cyan@ugh PRleN8YY 1t A Vhirfhiel) aghin By bidparkity lrgd LMLMsraaorBa%gﬁabhﬁema pi per
i di ne (Conpound 271a) The title conpound was synthesized fol'l ow ng t
pr ocedurMSe{éb?c Kllszd dodumn FOx8D mpoweivting with ammonium bicarbonate 20 mM pH 3

buffer — acetonitrile gradient affording 4 mg of the title compound.
25  MS: [M+H] 324.42
 'E.NMR (CDCl;, 8): 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).

Example 294
30  1-(3-cyano-2-thienvl)-4-[3-(2.5-difluorophenyl}-prop-2-ynylidene]-piperidine

1-{3-cvano-2-thienyl)-4-(3-trimethyisilyl-prop-2-ynylidene)-piperidine (Compound 294a)

The title compound was prepared following the procedure reported for the compound of

Example 36 replacing 2-bromobenzene with 2-bromothiophene-3-carbonitrile,



of Exanple 239, but replacing 3-bronmo-5-(trifluoronethyl)-pyridine with
2-chl oro-4- 30 nethoxyni cotinonitri | €,12¢ he conpound of Exanple 3 with
conpound 251a and stirring at 135 C. Purification by automated fl ash
chromat o raphy &aHorl zonTm - Biotage) PE - Et0Ac 100: 30 afforded an ivory
sol i d. quuxm(g ogkatqviyith| tas(dibenzglddengacetongpitpalladium(0), and the compound of

1-(3- Cyﬁx%m]?lr: %E\}n'a?éxmﬁar%f ﬁﬁ%l)\ﬁ%r t:hg v&ork{u:ggﬁllé(%g (?u%ywaso urﬁ?é béona}rfrlpo(gnrnrdp' peri

di ne The pfepar e und of

Exanpl eﬂﬂ‘ﬁﬂ-h@&lﬂ dﬂ@h@t@gﬁghﬁ(ﬂ’pl)%d Bﬁ)l@gerilhlr@OWHﬁUIPEi 2Diah@ndther 95:5
1- brono- 3, 5-di fl uorobenzene with 1- fl uoro 3-i odobenzene and adding 1 nol ar

equi val éﬁ?f e the tleprodysta Xelowish ol Yisld: 88”6 nonohydrate to the starting

rea |0Mﬁ;(/|1 e.. i fication by automated flash chronat ography
(Hoﬁ zon [M%[]ot 382);%F7PE - EtOAc 100: 30, then by CHC13 foll owed by a final

puri f i ctIINMROCIDYL;p R B3RS, YE)RP 4B Q. M5 h2H)Tel. 682 F8yn, 21D BGONGELL, XTerr a
col um 30x50 mm el uting with amoni um bi carbonate 20 nM pH 8 buffer -

acet oni #H); |5e45g(:SaHiDeﬁ147af6r%3r%de e8P ofr9%Em, 1&1)} Yield: 20.4 % LCPREP.

Col ourless oil. Yield: 20.4 %10 MS: [MFlif = 348.43 111-NVR (CDC13, 6):
2.51-2.54 (m 2H), 2.77-2.79 (m 2H), 3.81-3.87 (m 4H), 3.99 (s, 3H, 5.62
(s, 1H) /- (ﬁf%%ﬁthzéﬂ'ﬂl) -/ BY2. ¥ -diffuddBphkn-pt op-2- lfhﬂ'lzdeﬁeﬂﬁlﬁm)iﬁe( m 1H]2 .
7.22-7.24 7,27-7. 32 4Hz) 15 The f, oW ng
conffbunde ?Qoglpebfai wgs Pwpelﬁw@ghgﬂww%ﬁ%@éﬁmmpme Hfﬁceg%l but
susbsti fdﬁﬁ@&bﬂip&l'ﬂ&%‘f@x%ng%dﬁl?% 5 H&ﬁﬁ?&ﬁd%ﬁéﬁ&d&é hﬁtefa&g Sl)heeetﬁm 3,5-

hal oderivativ -'dyano- 4- met hoxy- 2- pyridyl)-443-(3

5- di f | udifleptobenzEpe pamub 2dding | i demdar- mqpenaleait nef 2(&trﬁbubyilﬁmmomum ﬂuonde

3, 5-di fl uor,o-brono zene. rificatio aut sh chro aphy
(Hor i zoﬁ*?whydg%foa@ s oD EGA AT O Mork B e oGaR S CORRes W, ol o
65 % MSyuthiiitel fl:a§1§‘i31q§i@ hromatogra hﬁw ERtaad) Aink S O - @fm@s@ 2.77
(m 2H), 3.79-3.85 (m 4H), 3-98 1 60 (s, TH . 6.37 (d. 1H.

4sz5 6aff@d61g8ne(lmpmld{9wt B’e@@wgolgizmdﬁ @6% 8. 22 (d, 1H J 25 8Hz) Exarrple
273

143- cva%g iw]ho;flfg’ pyriclyl)-44342,5-di fl uorophenyl)-prop-2-ynylidenel-p
i peri di hg-NMIRMCHELAb): [ u1-9:60 Qe enz erve-2 8 kS bajt3.95.30% tzﬂgjatsaﬂ sl ash
chr omat ogr apﬁg( 30 Hg):l zonTMEI Pglt)a e) CHC 3 I\/ZOH/ N113 % {vory
solid. WikloH7 -86.59dms H); M — 6366H13$Hlﬁ196\WR8((@D@H3 (5): 2.51-2.53 (m
2H), 2.77-2.80 (m 2H), 3.80-3.85 (m 4H), 3.98 (s, 3H), 5.64 (s, 1H), 6.37
(d, 1H, J 4Hz), 6.97-7.07 (m 2H), 7.10-7.15 (m 1H), 8.22 (d, 1H, J 8Hz).
-108y Ergample 2874

1- (3-cyano- 4- net hoxy- 2- pyri dyl 443 (2- pyrldyl) prop 2- ynylldenel pi peridin
e Fr om 2 opaohiimsr iiHD RaD VITHW -4 3 meplyi PRAGEE SaghohenviRrepe aphy

(HO“ZOM%%@%&%:S - I\/EOH/N113 100: 0. 05 Pale yellowoil. Yield: 25 %5
MB: [ M¥ 1-NIVIR (CDC13, 8): 2.51-2.54 (m 2H), 2.81-2.84 (m
2H), 3.TRe Btl@@oﬁlﬁl&buﬁ'i)vas ﬁreﬁZreﬂ fronBGbmpBu:ﬁﬁZf{l& folldrﬁlmgﬁh@ﬁro(:éﬂmé—&bscﬂibéﬂ‘t),
724727 7.46-7.48 9-7.73 (m_1H), 8.22 (d, 1H J
4Hz), sfosithg. Wn@mf Exgympdg a?:gd| BSIQQ§ (3 bromophenyl) 3-methyl-1,2,4-oxadiazole
1( cy t ho ( | u =2- PVI ) ypy! i dene
pﬁ)er ?ﬁ%ﬁé rom ;y%%g%j%qﬁ)ogﬁbgé?%edl rﬁg ud(r??% @at]#jg%}b {éﬁtgrgﬁfat gﬁ flash
c hr omat egabhampidnium dudite nﬁnoh)aigﬂ): td]ﬂ@]sﬁn-tnh@ﬁhhﬁtkﬂﬂanikﬁ&e OA%r théivtorkous

yellow soljd. Yjeld: 47 % 349.41 151H N (
155175 B thirresihiey s pupiicy (oot yasts g d Shgnaingraai (7 ais Bbiags))

? 62 gseluﬁﬁg w1tﬁ Iﬁi (EQOAy'éra&eﬂtkﬁam 961H2€t7 78. E)%gofdﬁ’ng @Hé)tltle px%@u& 3doillH)

201- ( 3- h’widt(ﬁl% rret hoxy 2 pyrl dyl) 443- (6 fl uor o- 3- pyrl dyl) - prop-2-ynyl i dene
| - pi(gengiE&{ &Enom ?)#r ono- 2-fluoropyridine. Purification by autonated

fla r apH9“%Hor i zonTM - Bi ot age) CHC13- MeOH NH3100: 0. 05. Ivory
solid. My & 245121/5§ mNM?} (%535 @, 2H%: $45-3.533nd, PH)2Bls5-265 5- 2. 78
(m 2H), 3 80@) 3(5) , % ), 311) @ gs, 114%{’ % (d,” 1TH, J

4Hz), 6(B12H); 9453((691Hl;|'6 6 (d Hﬁ)} 7’®57 65f(m§LH)i) oA, (18); &BD 8D5284HH);, 8.6 31 (s,

106! ] Y G- 41




Exanpl e 277

1- ( 3- evano- 4- net hoxy- 2- pyri dyl) - 443- (%E’Il uor o-4-pyridyl)-prop-2-ynylidenel -
pi peri dine 30 From 2-fl uoro-4-iodopyri Purification by automated fl ash
chr omat ogr aphy (Hori zonTM - Biotage) PE - Et OAc 10: 3. Hazel - brown solid.

Yi el d: % M+H] 349.41 -104- (CDCh, 6): 2.52-2.55 (m 2H),

2. 75- 2. = ,380385(m4H) 3.98 (s, 3H), 5.63 (s, 1H), 6.38 (d,
1H, J 4Hz cfandS ﬁs&azlam 4-[3-(bInetnID-Hvhidyl FropS-Hdyliddne] ifiberillivez) , 8. 22 (d,
1H, J 4Hz) 5 Exanple 278

1- ( 3- cy ahs-tifleneantnewnd ag prenayed) asesortasl for des errupqudiof| Bxemplsy 9. butyising denel

- pi peri F o) r 6. ti thef | @ash
chr omat giggg% % ?%I%P%n oiggeéc}j (ﬁ%& dh%% gz m%g{hggﬂhl%@or}\ e %E%W’d “76 %
g/ﬁ) [S:|\))/|+gﬂgmgueg%9s ﬁﬂnﬂ@il by alNMﬁa(eﬁDﬁsB Jig8)d cl‘&oﬁﬂltogrdi»ﬁy ((EPIQ"H} Bi@agd-cdutity ( m

5 (s 1
7. 43-7. 46t RE 1('@}%*48 @le%la ﬁ‘i@ﬂ 33 aﬁ)%ng 8164‘115@( Erod%'i) Q{eﬁowﬂ %’ﬁdlﬁ)‘eﬁ
Exanpl e ¢
151- ( 3- cgée;ralo 4- met hoxy- 2- pyri dyl)-4-13-(5-cyano- 3-pyridyl)-prop-2-ynylidene
| - pi per iMSnEM+Hi'oaBB6.5F onp- 5- cyanopyri di ne. Purification by automated fl ash

Vi'era: TR =280 51 Cories pkinit: 651 28 K5 RSB 2.

2. 7672. 781\ m3781-3. : 6 39d
T 197 B Sogehun?r Tl B, L izl o Tad gl B0 St sp ?‘f% SRS |
Exampl e &8s, 1H).
1- (3-cyano- 4- net hoxy- 2- pyri dyl) - 4- 13- ( 5- cyano- 2- pyri dy1) - prop- 2- ynyl i denel -
pi peri dine 25 From 2-chl oro-5-cyanoyridine. Purification by automated fl ash
chr orat dgeaple2Hor i zonTm - Bi ot age) PE - Et OAc 10: 3. Vitreous yel | ow

: : . - : 2.52-2.55 (m
2H), 2. 5 ' ‘ 5.67(s, 111),
6.395(d Ra’klldhgaﬂd BHZilng Ks@? a( d),etabﬂlﬂ:opld ghitml)latei‘ecﬁﬁto('d in fdtlbrain.4Hz) , 8. 22 (d,
111, 30J 4Hz), 8.85 (s, 111). -105- Exanple 281
1-(3-cyaM6ﬁ’£6‘-i§rTet hyl-2-pyridyl)-4-(4-phenybbut-3-yn-2-ylidene)-nineridine
The titlg co e afeegb . for
t he Conp undrm %g aj%ﬁ f acl n%le'g)l@%@v%%&ﬂéf(z@? ??%ghgﬁe%ﬁyéqﬁl di ne
Wi th 2- ohtrerkolsl b cenvidal Idmilcmatwmaml the foretaniol (cheex ctmpasumcandf hifpenapipes)3 wi t h

51 o age) WproTigeaEd B30 SO RG0S Wotons PLEBTchrs P S AR fRry <
328591 homogemzer (Klehy t16%) Horﬁ@geﬁﬁtes 3&&1‘6 é’erﬁ@ﬁl §d a3|‘38003x§7f012 1@011(1% 2H),

2.84-2.87 (m 2H), 103.83-3.88 (m 4H), 8 (s 6. 61 (
7. 34- 7. 36syspendgfjin 59 wiastrfm seme tmftjer mc@@terl aitcﬁ7(’@1f9ﬁ)15 n@aeﬂ@l Genfrypge

(6 et I etiopiidef 180 MlGre s s A e Werd b%h i bioRPR B0 ihirlene!

use.
b) Binding assay: pellets from rat forebrain were resuspended in 100 vols of 20mM
25 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
competing drugs. Non-specific binding was determined in the presence of 10 uM MPEP
(Spooren W. et al., Trends Pharmacol Sci. 22, 331-337, 2001). The incubation was stopped
by the addition of cold Tris buffer pH 7.4 and rapid filtration through 0.5%
30 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% (IC5q) value by



15 Method A: The title conpound was prepared in the sane way as the
Compound of Exanpl e 251 but susbstituatlidng 1-brono-3,5-difl uorobenzene with
2, 6-di bronopyridine. Purification by automated fl ash chromat ogr aphy

(Hori zonTM - Biotage) PE - EtOAc gradient from1:0 to 8:2. 20 Yellow solid.
Yi el d:  Bengptiisnopfmeq curyesfitting) softwaur Priemcd 9, (Gagphpad 4 8arp Diegoy A5 H he

2.72- 2. - . . — H)

2 1212 B Tl o599 g o By it oo Con o

1- ('t - buieRdRr Y% Dot 3v (16 FbQITR:. PhRh ¥ D2 05 6W0-F 08N 7sgenePpi peri di ne

(Conpound 282a) The title conpound was prepared from Cofrpound 2a (in place
of Conp®andts251c) fol l owing the procedure described for the conpound of

Exanpl e 251... usi 2. 6- 30 dibro tidine instead o .

b oo T8 4yl A 6.6, sameotai aBe et RufeRPort i dkilug eccppor s between

t et r abupyl ANO0D WM. f Fo#qhdtalRe NORAPNHdTTExbMpld EhsstAKE b3 T gRCt | On m Xt ure.
After the work-up, the residue was purified by automated flash liquid
chromat ography (HorizonTM - Biotage) eluting with PE - Et0Ac gradient from
10: 0 to8; 2 aff,@rding the title product. White solid. Yield: 68% -106-
4-13-( 6Mm ridvl)-prop-2-vnylidenel - pi peridine (Conpound 282b) The
title paddhicy ofBdedidofmtagschifto FdranGRg Rdteptorsiisigpelescri bed for the Conpound
of Example 3 but_using as starting material Conpound 282a i nstead of the

ConpundagicligandBinding Assay atimetaboieprin slupmatsreceRifleidaLiains or 3 days. The
reaction,mxjure was 5 evaporated to dryness in vacuo, taking up the
residue several tines with chloroformto renove excess trifluoroacetic
acid. a) Membrane preparation: male Sprague Dawley rats (200-300g, Charles River, Italy)

1-(6- hvl- 3-ni -2- i.dyl)-4-13-(6-b -2-pwi dvl) - -2-vndi d i
ri f:n nge Eﬁf%: kﬁk&é%%ﬁﬂeﬁ%éméél%ﬁﬂéééhéaﬂ& 3@2@% % Va%szg@ﬁg* o%Y?ﬁbijh 4 ﬁl? Prpe
Exanpl e 2% Huid 16y %{Pﬁr’fﬁé‘%ui‘féfé!ﬂﬂ?m?%ﬂfé 287Nt RS h&AGk R 7ef QRBRMNE D, and

2-chl oro-6-methy1-3- nitropyridine i Astead of 2-chloro-3-nitrothi ophen. An

addif i ohmimogquitesaivensteentiifiged aid80Qxgdior 1 Afmiey reshspendedkin b, volshef thesamdeie was

i fi t h,liquid, chromat hy (f|qrizonTm.- Bi
B Ut i ng OWite SbHE L IPE L i i SR M B8 sbadsdsnd B lgPnd € o
title prasUseiets Wiré 89z dnd stored 8t -88% i nséxanpl e 283 _
1-(6-met hyI-3-nitro-2-pyridyl)-4-13-(3-ethoxyphenyl)-prop-2-ynylidenel
- pi peri #) ne Binding pssay mlepoline masersbepan evbre resusEoaeb im0 28McT1in| 1.dwi ng

> ELQ@%@%%@E?@F%??@& Bl SR RRRRLY S gn SRR » 0L Kb RE AL i ng
st ant g R P ARV P il P R PR SN e by

aut onat egkcificalsiRdin Qs deehh A 19 geafeyénésSHl TRM ROBLII7q0eyrepdentH BGalWISIND PE -
Et OAc gradient fromPE EtAc 1:0 to 8:2 affording the title product. Yellow
sol i d. Yhaimicold 6361 0845109312003 3 7TBhedipctBuion WavRIqpEBIChyY t16) addition of ®1d ByigH)

6 6 (o, peffer Bhn4cing fofla Sfariof it P pdflgndhniinine biflgptd Eiflgpmgt ] 10
1H), 8. 1908446 ((whiladHiIGeXANPIIR #Bérs were then washed with cold buffer and the _
301- (6-nmet hyl-3-nitro-2-pyridyl)-4-13- éB- acetyl phenyl) - prop- 2-ynyl i denel - pi
per 22 nsadioastivity reéalwrﬁsbﬁmﬁlwgw}sr@paﬁe &y liquidremdiflpongpectiemetie Conpound of

5 acot y Pl o RniRe the pitibfen, SRR Sl BF A FREMIRRAY o le tomed

t he resiepons wasr arfalyedd by atiinarethednhibfsly ddrertehtion 50% (ICsq) value by

using the non-linear curve-fitting software Prism 4.0 (Graphpad, San Diego, CA). The
IC5( value was converted to an affinity constant (Ki) by the equation of Cheng & Prusoff

30 {Cheng, Y.C.& Prusoff, W.H. Biochem. Pharmacol. 22, 3099-3108, 1973).
Results
The affinity of the compounds of the instant invention for mGlul receptor is at least 10

times lower than their affinity for mGlu5 receptor.




-107- chromat ography (SP1TM - Biotage) eluting with PE - EtOAc gradient
from9:1 to 8:2 affording the title product Yellow oil. Yield: 84.3 % M5:
[MrH] 376.43 5 Exanpl e 285 115-

1- (6-nmethyl-3-nitro-2-pyridyl)-443-(3-acetam dophenvl)-prop-2-ynylidenel -pi
peri di nﬁ Thg 1H’Etle Conmpound was prepared from Conpound 251c follow ng the
procedu ed for the conpound of Exanple 251 using

3-br Om%ﬁxﬁgbt‘ Sél%cth@%@gn@fs for GFRIFAT &Pétuzdlﬁmi}ﬁﬁg RREMEEBubids addi ng 1
nol ar equl val en etrabutyl anmoni um uor i nonony rate to the
st ar t i nRadindigand Binding Assey anGrasp I inetabotrkpigglutathate resspidueingaisbrpigy i fi ed by

aut onat 2& Elgsh | i qui d chromat ography (SP1Tm - Biotage) eluting with PE -
Et OAc ¢ from7:3 to 4:6 affording the title product. Orange oil.

Yiel g % N@em%éﬁhg&éﬂ* ale S m 20083002 Chaflés [y 2. 6
U H)@‘}O b ti m(e pr em 36gz aﬂ, ﬁid?:r7oyg715

( s 1H) , vverqéﬂ dzlzy G@FVICMISIOMW amde,@le( fﬂrebrﬂp (cvrterisstnat,@n(@d Mwocampas)( s,

T b- met R oigbftzst Ghao SR 56 70Rot cgld 50 Frisufisap i b s AR 18ner - i
peri di n&ton’ﬂ)@eﬂilaﬁ‘ (Kineafiedyp 0 HiinoR8ates epaeecbntrtfhgemnpmmodxgaap 15ohdiewi ng
the procedure described for the ¢ ound .o | e 251 usi g

3- br onopFEERdEe i A8 vokiselethg same Pnﬁbﬁec@a@d i3/ nPGcfP’b%r’i‘ilér?@ SRptidiegedng 1
mol 3 eqyhvadg uﬁ@nd@iﬁ&&ﬁ&ﬁ%ﬁésa%“ﬁﬁ%{? ehé’tgrvt(e%@ fﬂEE&PQ&’cf’E E@‘*@uﬁﬁta”' ng

reacti on m xt ter the work-u e residue was pur y aut omat ed
flash | iwgeii d chromat ogr aphy (5p1TM - Biotage) eluting vmth PE - Et OAc

25¢gr adi ent fr 91to7 af fordi thetltl roduct . nge Yi el d:
425 NBD)[ i ass: paloiat eiesaotapsyeresvashed g finss sidge pdl sy '
(m 2H) ’bugfep(ﬁ) &M "%)taﬂﬂm sp?lt)Zpl{a?e 2Hho rﬁ\d?:o(dg}u&t'ﬁ) brofride, g)q A8 Flﬁalll_gefle?s
(m1H), 7.25(m 1H), 7.35 (m 1H), 7.5 (d, 1H), 8.10-8.15 (d, 1H). 30
Exanpl esve8 Feoaper@88d in 200 vols of the assay buffer and membranes incubated in a final

1- (6-nethvl-3-nitro-2- é)VI‘I dvl) 3432) t hyl - 2- pvri dvl) - prop- 2-vnvl i de
nel 18i peiolumeef 1 ml for 30 min at 0°C nM [3 ]LY341495 in the absence or presence of

L- (6 el il 8- 2 NULpdNRY b%nélﬁ@wté A RHRREEYh" R Peled orPf GRu2r.vnvl i d

enel - pi peri

1- Cg but C%Mgrgﬁteqwtigma A34) al07.(Phakmheot! Byp. Sitey.| 298t453-2500 200l NhitepVperal.di ne
oun 7 oo

(1 ([m bﬂtlé&%%ﬁh%hm 250-20814 3000). { Theiecpiation was_sterpsd Pythe pdditpr pf §pier i di n

e (CommaHARPAR 7.4 nd Boid kR oAU A3 MRS YRhBRTAS fibubabd Fitleda Ne

1- (tZObuttaﬂgr@t@ﬂ b(nylla)o) plilgees.i diThe JHltare werst thanl wztshed with cold buffer and the
1-(3-nitr [ 1)-piperidin-4- one. After rku t he resi due was
purifi ed® %Qa‘gﬁt ﬁé’?%‘ﬁgﬂ? ﬁ?rfﬂtqrﬁWP%CW‘?ﬁ&t Vﬁ) FRECIOBI Y age) el uting
with PEg ﬁtg%ﬂﬁﬁg' ﬁ@tlnflﬂﬁ’cmnp bt s%)gélﬁé‘%t&ﬁng df0th8' rddidli ﬁ{dg' l@g theGestddt | €
product . €SS polar collected Tractions corresponde npound 310a
(9.5 10 dia@npomd; was anagdyzadet esintate theed inhibitory @nscemmoraﬁﬂ%l 6@5@}1 valye Gynpound

311a (10.3% . Conpound 287a NM5: [ MtHf 294.24 Conpound 288a NS: hM+Hr 294. 26
1-(t- buttﬁmgct&ﬁbmﬂﬁqeaecwzﬁtuw seftwanenRmisnp Ady, (Grapbpask Sen Digats Caeneliepi per i

din 1

- ( E0un§2) SE ol o e ap atfnicy consine 461 b s eaparion of Chenp & Prusoft oo
di ne i s 287a and 288a
the ti tcﬂe Moﬁ%ghﬁﬁﬁgegg’% qufd?ﬁx‘?dr%ﬁt Egﬁpggﬁcge)gg?% reported for the
conpounResfiitexanpl e 251 but replacing 1-bronp- 20 3, 5-difl uorobenzene with
2- br ono- 6- net hyl p%ll’ldl ne. After the Workp:fé the resi due was purified by
aut omat ekhefqompoundseif tbeemﬂtm‘@gtla@ldtd RS RATPM E HL¥B4LH)S einding g GrpehIIPE -

Et OAc gr om P Et OA the title products.
COrrpounct“'gﬁtB%L“‘érﬂ g m %81?7% RIS 5%%%‘% 88%8#8 EQ"@%@% [ MtHr 313. 35 25
Conmpound 288b Ms: [ M+Hr 313. 33 3-

(32)-[3-(6-nmet hvl-2-pyridvl)-prop-2-3nylidenerpiperidine (Conpound 287c)
3-(3E)43- (6-net hyl-2-pyridvl)-prop-2-vnylidene7-piperidi ne (Conmpound 288c)
The title conmpounds were obtained follow ng the procedure described for the
conpound of




30 Exanple 3 and repl acing respectively the Conpound of Exanple 2 with
Conmpound 287b or 288b and used wit houtl6further purification in the next
step. Conpound 287c WMs: [ MtHr 213. 33 Conmpound 288c Ms: [ MkHr 213.41 -109-
1- (6-nmet hyl - 3-ni tro-2-pyridvl)-3-(32)-(3-(6-nethvl-2-pw dvn- prop-2-vndi dene

) - pi perﬁdﬂ!mlei
52 u ﬂvlg pEiE-Z Yn’dl den

conmpoun m@@h anple 229 but startlng fron1Canound 287c or 288c instead of
conpound 3 and using 2-chloro-6-nethyl- 5 3-nitropyridine instead of
2- chl or 803dgtering [the grads. ofapetign (2gonighr Rntagonist her rréfgrsau@oms) plithe itest! by

B0 g ot at bftd SAREEhSoRRMarod dehghdonth BF Rt iy &=
Exanpl epﬁx&ﬁhatéBpr%iu(ﬁoan’pi ees%SBSelﬂc%tﬁE) ragenmsd (@&Mc [o%’l’rd]'ﬂlslqtﬁlw szid) 1(%&. |

(CDC13, b): 187(s 2. 46- 2. (s (s, 2H)
4.35 (sCoppyred 5 ge %%Senwd BrespRce %@r%f%rent qqncyntrarwﬁm? th%teewomund

7.35- 7. 3bndsSt d Jr@ilm%a g,(ﬁz %_é 1H) Conpound 288 Ms: [ M+Hr
349. 34 M Fob ek §e’i‘y§-%s“ig8‘3 fﬁeg ’d 2. 46 (s, 3H), 2.62 (s, 3H)
2. 75-2. T8e (owils 2iyre lﬁ'ﬁﬁﬁubatﬁB With (i gﬁlﬂmaté d&@raﬁmg 2irfymeb ( 819/11@8 gluidhate

E;(g Gep% ate til" sémmasejj 13 m %wvate to avoxd t%e pos&%]lt_:') action of glutamaf(::I H

1- ( 6- metdidabed fdhd fHe- c%npyrml@ys%)mﬁm{oﬂ Wheteh - BHIuRsd fir 2medhie Q@ﬁtaﬂﬁr%fei(h di ne

20 The title conmpound was prepared as described for the conpound of Exanple
229 but mM defd, n@df dl@fer@orvpoazﬁmtramﬁ thet agoniso f(glCtampdeod Risgnalic acid) or
2-chl or 0- 6- net r. di ngl i.nstead of 2-chl oro-3-nitrothiophen.

i rop
Af t er tﬁ(gn%wsﬁopbetteﬁ d% @tl‘@\% VBérified by automated flash Iiquid

chr omat ggieapityagohiat aaﬁzﬁtwa@t Sh@RYd, Qéﬂﬂtdoﬂ?oﬁﬁdshwﬁg ald&d QP 6elPeultuadsl T gig t he
title products as yellow oil. Yi el d: 87% 25 MB: [ MEHr = 348.52 111-NWR

( CthiB pagr: to theygddition ofithe agonist and; furthey incobael in, thepresgncg pf theage@st2. 86 (m
3- 38 Frfarfl il Yooy afutde g pbichiort e e Skt Wl 40 (m

1 (1 ne‘cémﬂﬁl«gedllahdi ohd bupethadat altilized Tor the( detgrhimtion Daft mdsiyo-phoypHacte(IR) - pi per
idine The title coppound_ was prepared_as described for the conmpound of
Exanpl e2&Houitondisee; thp by Pr%ﬂﬁf@oﬁﬁﬁl{mﬁwﬁ@% 1.¢3risphospliate aivan YR 9RH usi ng

o o of ke Misdien O TORAARALP 1142 LRFAo Bhy (B 010 1 AL GREen:

After the work resi due was -711 ut onat e
i geod rzingolﬁ)all%@i pmbl (G081 0.5 oz e tibeolmnthe)assdw uihiabellddt IP; Chixpaids widhOH 98: 2;
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1-(1- rreth¢yhmthng1 ptqt@nmihenb@th@ Iof ﬂxelwm Zhefm (IB; in the supernatant can then be

, 5-di f| yor ophenyv ron2 I|dnel-n| per

1-(1- mag‘ﬁ Q‘ﬁrhrﬁmi) |qﬁ°8‘gt9% L, eﬁT)ngfh(eS ‘ﬂé?%w?%%lﬁﬂ’b% dp- Bey RSt dene) -

pi P23 i dvR@suréammssung ré’cﬁaaas}mtﬁlﬁntﬁ@t Hibe eﬁﬁbl@fﬁé%ﬂ&m@@ii%nfa@gﬂ)em; iR thd

mmol ), 5-chloro- 1 -methyl-4-nitroimdazole (752 ng, 4.68 nunol) and D1PEA
(1.1 m smithﬁmdqemnq@mtemolwm@aganﬂmdwme 135C 15 for 5h. After the

| d b dof ] | d
et ot Aoty WERE U Rund 87 g BHCGE Fe il sl R SRR P e ™

from 98(GrapipadDSdDicgbf OAYi ng 250 ng of the title conpound as mxture with

the correspondi ng desilylated product. Ms: [M+H 319.38 20
Results

30  The compounds of the instant invention showed antagonistic activity.




1-0-net hyl -4-nitro-1H i m dazol - 5-y1)-4-13-(3, 5-di fl uorophenyl) - prop-2-ynyli
denel pi peridine The title conpound Si prepared according to the final two
st eps described for the conpound of 7Tpl e 251 but using Conpound 291a

i nstead of Conmpound 251b. After the 25 usual work-up procedure, the residue

was puri%i ed lbngm omated flash liquid chromatography (Horizon Biotage)
el uting - MeOH gradient from1:0 to 92:8; affording the title

COWDOUHCEffa&6h¢fgst5%§lﬂ@nhmlfs@3@13, 6): 2.51-2.54 (m 2H); 2.75-2.77 (m
2H); 3.24-3.29 (m 4H); 3.63 (s, 3H); 5.63 (s, 1H); 6.67-6,81 (m 1H);

6. 95- 6. Qethods:2H); 7.28 (s, 1H) 30 MS: [MrHr 359.35 Exanple 292

1- (1- mrethyd-A-nitro-LHin OhwB- 1 stk 0= - 2- Ryl dyl) 5. pr 2-ynyl i
denel o PR SPRERe Ry P A0 HPAIGS o lg Ko 55 &Y srgPlicd PRERRIGLY ™ o
steps degigéd hath ivere ishe THe UARAME dvedd hEXRETVieh Bod abtiekth fRRARMENMatSOARL

i nstead of Conmpound 251b and 2- br onp6- net hyl pyri di ne i nstead of

1- br ono- xﬁmﬁtamwlm tonendziZaleourAtght!  2-bher-desk glyclovat 2212155 (fapﬁtfmmmmet ereeptesi due
was purl({)ﬁ %%/ aut ormat ed fl,lg)sh |I8le d chromato ﬂgﬁ/ i zonTM - Bi ot age)
el uting QAEPETIRER grkPd; BRRUEEY, SHP9YTS, eéﬁler d’u"ﬂﬁ’“ﬁ‘ﬁe | e
corrpouncb s%hi%kr@ aﬁﬁ’lé)snﬂc@esl\@ere[ &Sgc&gdlﬁ o %&%@pr&)ws}% @ﬁor?ed54 (m
2H) ; g % 2.84 (bs, 2 24-3.29 (m 3.63 (s, 3H); 5.68 (s,
1H) : 7 J(Qiumne@nh Phaa)macplzﬁaes( 11591991)32 (s, 1H); 7.60 (bs, 1H). Exanpl e
293
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i peri di meyuithensin sethtidr @en@barbitdl- 30 ﬂﬁgtldgcunmoﬂ&awl}@dfﬁ@mvﬁmg/lég)aﬁd mméd inand
sodi um hydr ogen carbonate (242 ng, 2.88 m’ﬂ)ﬂ)l in 4 mM of water and 0.16 n
of acet hBIDHEESPQsE ipae méﬂrﬂm@tﬁy 48min jose mrdlipp ancision Han made IEshershreeds (278

ny, T . .
pour sd 1 HeQ Tk AbAGEhALEAL (e L ARG BRI St TS ot BhailE ias
purifi ecbnhmeauaxﬂrme@cbaﬁmasthd Iviig) wth dneikibaniat the rdpdader (bbld)ylmg Bi ol ygleylered uti ng
w th EtOAc - radlrerx%gfromloto 92: 8; fordln Eetitle compound
not ‘enougAngarl 58@6‘1 terngh 1a85teTs P@éﬂa@aﬁxitfmw C{i?@ﬁﬁ’i high wgs pesmyggently
chr onat -ﬁ@c K Fni um
bi car boﬁ%@‘gag%m%ﬁk ﬂﬁg&\f a@ﬁg(ﬁs%%%eﬁ@? e gradi en Sﬁbw&?{érgu%l\tnugﬁg}q of the
title caﬁpwaphlaﬂa?rms wichod- it- \St:;s-co@ﬁdctdiztd HplhR 4dBPERT 3n ofds) to avdEd tifdomsk Qﬂ—i)

5 22 (75431'?2%&12%%? gr#m@ﬁ&r dryg estﬂ%gb fﬁ@e&ﬂ?ﬁf’ﬁ%ﬁ% %ergalp@dé %10 o

Exanpl e @94he da%/ of the experlment the rats were placed in modified Bollman cages, ie.,
301- (3-cyano-2-thienyl) -443- (2,5-di fl uorophenyl) - prop- 2-ynyl i denekpi peri din

e 1-203- ovaramlzg toagesntpal m:e( Erger mtghvuospmt ﬁnedptsztomqmgmml pmupbﬁdne
Co d The tit d th
Fepor e P e, st sD RN o8 aRgE ey kiR b RS EBR ©

2- br onot 1t ARRGREthe- ffe%rtqﬁdsurﬂlé bla@der cahhula mldoadédwdﬁﬁau@ﬁ%t%pa ttiibe to a
tris(dibenzyli deneacet one) di g’zl | adi un(0), and the conpound of Exanple 3

wi th Corppewshe asducenf(Beatham E238Ek ang to tanEerrSé@Mm; lbenll‘flnmﬂw for

d f. d.ch I h PE -
B etnyl - epipflnasidh 065 TR At Sobtd e Medlit) whod A%l oo,
S M35 [ Mﬁféroﬁ) 3%/@&111@61 1%&&@931&- reSlire Qgﬂﬂ cﬁ.ﬁm Yitusiod- Adalndintd Me 2H) ;

269278 H; 3.49-3 62(m4H);545 S, H);647-653m1H)
6.86 - e( (ﬁystpg;@)rogram) was continuously recorded on a polygraph (Rectigraph-8K San-ei

1-(3- cyan 1 2n0-di £l u [ i den ridine
To The t.lﬁﬁr NG} E8 thbtifisd Frobe pRritdica RIRBIRT T sBRE05% by i SR
pr ocedurgysi@ps@omeichb! Chart Resofionieg A Idiruments)) BrodbtheUsktoghetrogram, bladder
2,5-di fl uoro-1 odobenzene instead of 1-brono-3,5- dif]uorobenzene and addi ng

1 nol ar ‘é&wvsﬂmtydBV@tW@ﬁoﬁﬁa%aéﬁﬁmﬁVMwreBrlﬁ defingshemniher waleme of splane

stargy n d by
aut ot GARERE G e bkt reciehto Ao bek R, cohffesiioluG B it >
Et 0Ac 9%5&&1115‘@@ wilub wes ¢vatuatddtds ehepmﬁhu of the\éeldemmbsmteddn thé @lstbmdifoYranids:
[ MtH] 341. 43 1H NVMR, (CDC13, By 2.51-2.62 2H); 2.77-2.88 2H) ;
5. 55- 3, A8Cqpd ingn mgwémgd OF - 60 ghigies étsﬂ?s PRint 11H}he assays the la%@wn(\ms 1H) ;
6.96 -7. Iﬁén(lﬁled%ﬁbd the test compounds were administered orally by a stomach tube. The

bladder infusion restarted and changes in BVC were evaluated from the mean values
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1- (6-met hyl-3-nitro-2-pyridyl)-4-{343183-net hyl -1, 2, 4- oxadi azol - 5-y1) - ft hef
tyll-prop-2- ynylidene-piperidine The title Conpound was prepared from
Conmpound 251c follow ng the procedure described for the conpound of Exanple
251 usi fAbfaired 3n Hreosriesiyoryams gesered-duringal, o3¢ i 57 bows 28ef Heategat. of he

1- bromo. (grpg&glidg ey ?ﬁﬁ%ﬁg‘gd ﬂinzgvﬁgtg'e 2¢ 2%}12@%. ﬁ{grog%a io? b &R aﬂfniaals TeceLve

tetrabuf moni um ori nono rate rerng reaction m xture. .
After tie selelamonnt dfhehicksdadtespondingto misbhidn 0y5%a uictimrtied Watash | i qui d
chromat ography (SP1 TM - Biotage) eluting. with PE - Et0Ac gradient from9:1
to 7:3 HPfer tiengvemisst Fendationse mrasurement) GBYG is squivaient e opicaspremsat pPRa-11)

=416¢ 45 . .2 452 55 8H); 2.75-2.85 (m2H); 3.45-3.55
(m%zm}‘&%%&é%@%%m r;“?oé“ém (s,ll(-l)m; 6.H%s (d, 1H): 7.2?-7%5 (m 1H):
7.65 (dStatibhcal @nBRsi8. 05 (d. 1H): 8.10 (d, 1H); 8.2 (s,1H). -113- Exanple

w0 ?2- cy BAS: SsymeDiehgrore 25 coBPrdiRf - bl pimelly 1)1 A8 prese GRRFPa AR per i di
o he. b ddrBafORR NtheRedilt SRAEDASVERALA e b¥al LA CRTRANAL A0 frxanm! e

229 but using 2-chl oro- - CyanopyT azi ne i nstea oro-%—nltro_t I ophen.
After t(RfféiRhée HPmiY HEBHCr @V O Ue tinRsSxPUhinuk s WaRid), 0ndt @lkof dvaRfatddi fatli d
chronat ography (SP 1-11" - Biotage) eluti nq@émth PE - EtOAc gradient from
7: 31Gif f eachirpgfimeeln the figuigs.olitrcare ropsrted i Lhchapee versmythe basaByajyie. vs: [ MkH] =

> 812, Bitiptiel TS0 VS Stnss e on & BYE vl pyrtorme TS ASITAT )
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brain. Methods a) Menbrane preparation: male Sprague Dawl ey rats

( 200- 300gsusChabhsas vRisseras dvablateyl onerigital BVEdd4y. cervi cal di sl ocation and

t he %or brebi n (cortex, striatum and hi ppocanpus) was honogeni zed (2x20 sec)
in 15 v f cold 50 MM Tris buffer pH 7.4, using a Politron 20
honogeniTae kin{déduedeadfl tha effeklo MR HRNGaRS aWRiEsteRatdosésUaICExpl4 0OQKGwh & 15
mn, resuspended in 50 vols of the sanme buffer, incubated at 37C for 15 mn
and cenfigufalethegranpossd sdmimetered wo | i 8 Mg 0. Tieverl; affectipeein incigasipg e
frozen gn [ - t] se. b) Bi nding assay: pellets from

r at forg%?rd“éif&r]d%‘&g‘g'é‘%%%‘gagpg%ﬁéh‘leiIﬁ' 100 vol s of 20mM 25 HEPES, 2 mM Myd 2,
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filtrat volnnteruapacify (Off&ysatstpally eighificemeaifier A ang 8 dbnsdted treathteat)mat  1204- 401
(wal | ac)rpfi |ters. The f'bl ters ,\f/ﬁg‘e t e&égﬁ%hed with cold buffer and the

r adi oact % PAYE FeablLs Werg oBkunedavifh Fxamme ounted by liquid scintillation
spect r Ot hivne C(ﬁl}%e[at e APRLYSH e rEfdfonkd Bbﬁb&MWEP? B%Hy_f ddmilisheéd g pf the
radi ol i gands by the tested conpounds was ahal yzed t0 estimate the
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1973). Results 5 The affinity of the conmpounds of the instant
i nvent i &Ratgnt. nGlu5 receptor is between 0.1 and 1000 nM For i nstance,

Compound, of Ex e 1 ha i .of 0.37 nM. Examl 8 ffini .

Sel ot edaar SR Puhelpds & & iention i MRt RoRerafbiarbitd AL i ng
Ass3y aMifiiAEifecapt D@k Uh@&nmatieces atdpticillylsiprificait iBcrehse dMebladds vodme
Menbrane preparation: male Sprague Dawl ey rats (200-300g, Charles River,

| taly) wenesityiis gvgnbyTedewIHal di sl ocation and the cerebella were

honogeni zed (2x20 sec) in 50 vols of cold 50 MM Tris buffer pH 7.4, using a
Politron honogeni zer (Kinematica). 15 Honbgenates were centrifuged at
48000xg for 15 mn, resuspended in 50 vols of the sanme buffer, incubated at
37C for 15 min and centrifuged and resuspended two nore tines. The final
pellets were frozen and stored at -80C until use.
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15 prior to the addition of the agonist and further incubated in the
presence of the agonist. The incubat i@ was stopped adding ice cold
perchloric acid then sanples were neutralized, centrifuged and the
supernatant utilized for the determ nation of inositol phosphate (IP)
accunul Bxiravasgitinnig ckpressed as HBicoquotirnipalgpintedinsdividing the Byanis ahenitmdoé assay

system f,;rom | | Lt 0ol p-trisphosphate (I P3)
may be ﬁgﬁ@ﬁﬁ@%éfﬁﬁghghggﬁﬁﬁﬁﬁgé%fﬁiﬁ%§f%%Eﬁgﬁﬁy%%@%gés ng) per tube. In

t he assay, unlabelled IP3 conpetes wth a fixed anmount of [3H] -I|abelledlP3
for a limted nunber of bovine adrenal |P3 binding proteins. The bound 1P3
i's thenﬁééﬁabéﬁéd fromthe free 1133 by centrifugation, which brings the
binqgng%ﬁ¥85§kadqg;ng bottom of the tube. The free 1133 in the supernatant
can the by sinple decantation, |eaving the bound fraction
adher i nBetgle bgs drdlequippéd With authesrdo bsophagdsoniyath Akt passdge éfm mmnatbhie

enabl es tFe anpunt. _of un|abel|ed P3 in,the sanple to be determ ned by
1
e e9P

interpof§ ﬁﬁﬁm¥meH8“§fé ﬁysﬁﬁﬁéffﬁgﬁi re determned by nonlinear
regr esskQflogig! 8ebingSof thel BRal PidsWRE Skt SLrBV&;rOEs(ogli’é%ngghin@@f‘ ahiage, A
Results 30 Thé conpounds of the instant Invention Showed antagonistic

act i vi t ytomaehi,1 Zempoandp| end®d 1evakfatient amon vEyisteof@t cyntrel @ensdmousterRdt By

Met hods: . Mal e §9rague-tamﬁey rats [Cr!: CD(r) (SD) IGS BR] of 300-400g

b. w. suPBiav e Sy ®harles 5 River Italia were used. The animals were housed
W th freenraebswbOEipRtsandpNater ReRHatiohs TTRERRS) Al #id 96MRJare induced
12-hour-1light!12-hour-dark cycle at 22-24C of tenperature, except during

t he expbyiimpion of ancpgidified yeal Hllpwadiby stemankedistensiom uging Schapigialtcapwnp

cyst onet rogaphi.c st ugies re perforned according to.the progedure
Y ot ouliSSBE kE B AL RuNEDS B PSRN Mook 1t Dind BESRC A 1
Bri ef | y(Né&legdsabentyvel. e Mnagqsodmt i1sedidsy132nt r afetivel eogpbuddbmiredisbr dédeon of 3

m / kg of Equithensin solutiagn ‘ﬁﬁgtobarbital 30 ng/ kg and chloral hydrate
1251%y/ Rependemtlyp thec Baaienca of ubiRR paad (HIGPRsarssagipied xivivatasidy reflugnmiheng

ur i nar y ) Doty pe R b8 T PR PR I R [T

carnmul ated via an incision in the bl adder body, using a pol yethyl ene 15
cannula (0 58mminternal diameter, 0 96nm external diameter) which was
permanently sutured with silk thread. The cannul a was exteriorised through
a subcut aneous tunnel in the retroscapul ar area, where it was connected to
a plastic adapter in order to avoid the risk of renoval by the animal. For
drug testing, the rats were utilised one day after inplantation. On the day
of the experinent, the rats were placed in nodified Boll nman cages, i.e., 20
restraining cages that were |arge enough to permt the rats to adopt a
normal crouched posture, but narrow enough to prevent turning around. After
a stabilisation period of about 20 m nutes, the free tip of the bl adder
cannul a was connected through a T-shaped tube to a pressure transducer
(Stat ham P23XL) and to a peristaltic punp (Glson Mnipuls 2) for
continuous infusion of a warm (37C) saline solution into the urinary

bl adder, at a constant 25 rate of 0.1 ml/mnute. The intralum nal -pressure
signal during infusion of saline into the bl adder (cystonetrogram was
continuously recorded on a pol ygraph (Rectigraph-8K San-ei with BM514/ 2
anplifier from Bi omedi ca Mangoni) or stored on PC by data acquisition
system (Power Lab, Chart 4 software, AD Instrunents). Fromthe
cystonetrogram bl adder vol une capacity (BVC) was evaluated. BVC (in nm) is
defined as the volune of saline 30 infused into the bl adder necessary to

i nduce detrusor contraction followed by mcturition. Basal BVC val ue was
eval uated as the nean of the val ues observed in the cystonetrograns
recorded in an initial period of 30-60 mnutes. At this point in the assay,
the infusion was interrupted and the test conpounds were adm ni stered
orally by a stomach tube. The bl adder infusion restarted and changes in BVC
were evaluated fromthe nean values -118- obtained in the cystonetrograns
observed during 1, 2, and 3 hours after treatnent. The conpounds were

adm nistered in a volune of 2 m/kg. Goups of control aninals received the
sanme amount of vehicle corresponding to a solution 0.5% nethocel in water.
Under the given test conditions, neasurenent of BVC is equivalent to
measurenment of S5interval tinme between mcturitions. Statistical Analysis
Each experinental group was conposed of 4-11 aninmals. Al data were
expressed as nmean standard error. The percent change of BVC versus the
basal value, as well as A value (difference in m) of BVC (BVC at tinme "x"
m nus basal value), were also evaluated for 10each rat/time. In the



20 Figure 2. The adm nistration of 0.3 ng/kg sligthly increased the bl adder
vol ume capacity (not statistical siaﬁéficant); the dose of 1 ny/kg proved
effective in increasing bladder vol Urfe" capacity (effect statistically
significant after 2 and 3 hours fromtreatnment). The sane results were
obt ai n ith Exanple 5 and 6. The tine course of the effect of the
ref er & ound MIEP, orally admnistered at 1 25 and 3 ng/kg, is shown
in Figure 3. The dose of 1 ng/kg showed only a slight increase of bl adder
VO|unq_CgR%ﬁ#&MndﬂgﬁﬁéaéE&ﬂéaﬁgﬁﬁuﬁﬁ 3 ng/ kg induced a sustained increase
of this paraneter, that resulted statistically significant fromthe vehicle
group after 3 hours fromtreatnent. The acti
invention and reference standard expressed as
Ef fective Dose that induces statistic [
vol ume capacity) is given in Table
vivo" cystonetry MED (ng/ kg os) Exa
Exanple 9 Exanple 10 1 Exanple 32
1 Exanple 61 1 Exanple 196 3 N
Ry—Y

Rity of conpounds of the
D (i.e. 30 M nimnal
ficant increase of bl adder
- E XIIl Exanples "In
le M3 Exanple 5 0.1 Exanple 6 1
Exanplle 37 3 Exanple 49 0.3 Exanple 50

wherein

Z represents a group of the formula —C=C—R; or —CH=CH—R;;

R, represents
e a hydrogen or halogen atom, or
e a hydroxy, cyano, phenyl, C;-Cs alkyl, C;-C¢ alkylcarbonyl, C;-Cs alkoxy, C,-
C¢ alkoxycarbonyl, C;-C; alkylcarbonyloxy, C;-Cs alkoxycarbonyloxy, Ci-Cs
alkylthio, di-(C,-Cs alkyl)-amino or C;-C,4 cycloalkyl group;
R, represents
e an optionally substitu‘éed mono- or bicyclic C;-Cs heterocyclic group containing
from 1 to 3 heteroatoms chosen from nitrogen, oxygen and sulphur,
e an optionally substituted mono-, bi- or tricyclic C4-Cy4 aryl group,
e an optionally substituted C,-Cs alkyl group,
e an optionally substituted C,-C¢ alkenyl group, or
e an optionally substituted C;-Cs cycloalkyl group,
or R, represents a group ~C(O)-Raa wherein R4 is defined as R above;
R; represents
e ahydrogen atom,
e an optionally substituted C;-Cs alkyl group,
e an optionally substituted mono-, bi- or tricyclic C;-Cy4 heterocyclic group
containing 1 to 3 heteroatoms chosen from nitrogen, oxygen and sulphur,
e an optionailly substituted mono, bi or tricyclic C¢-Cy4 aryl group,
e an optionally substituted C3-Cs cycloalkyl group, or
¢ an optionally substituted C;-Cg cycloalkenyl group,



Exanpl e 202 0.3 MIEP 3 Exanple 302 5 Plasnma Extravasation in the Dura

Mat er of Rats |Induced by Electrical-1®. nmul ation of the Trigem nal Ganglion
El ectrical stimulation of the trigem nal ganglion induces inflamation in
the dura mater which causes plasnma extravasation. This animal nodel is

wi del y atceppesents h@roupesithefpronlagC(0pef-G(S)i n-NELGH)NeN(COOvalle)ME&)ar rat s

wei ghing 175- g na i se 15N kg L,p. af pentobarbital
and the | u'gf?ﬂci&)'\fe'pgi'ﬁ éa‘ﬁ\i@gﬁﬁé%kﬁ}iw(é)hj %gpi?gﬁ %f'bgg'uﬁ§§ a%‘?gt'ani mal s are
pl aced ifigo,gterneotaxic frame. Symmetrical boreholes are drilled 3.0 mm
laterally and 3 2 nm posteriorly frombregtna and the el ectrodes are

| ower ed 7989, e 2y om dura mater. The test conpound or control-vehicle
solution are admi nistered intravenously 10 mn prior to 15 electrical
stinmulation of the right trigemnal ganglion (5 min; 2.0 mMA, 5 Hz, 5 ns

dur at i onh@gibstivains & daeh (Rtbnaly kigbstituted grolgbgihyen 5 min prior to electrical
stinul ation as a marker of plasnma protein extravasation. 15 mnutes after
t he end ®of a hhlegen iaiom ar e vxpenittodcydse, hydrany, scathamnqybr € uSe dllpisulpheayln

saline viaxt eft.c L a entrigle r ve. i ntrav | ar _Evans_ bl ue.
The dura nstor S S i ERba oF St TR e Y e e 1
extracted g@uprfChdfofnufa0NRIRORh&tindAck R iddepefdéntlyD¥presaiic £ Ay ddEEONS are
nmeasured wth a spectrophotoneter at 620 nm wavel ength, interpolated on a

st andard cHPHrEnE1 &S s o Cadlkvlparheank phenys ocbenzahgropeotn ti ssue wei ght .

-120- Extravasation,i s, a uot & eat | cul ated by djviding the
Evan's bl u% gbﬁfen l’oﬁzt%ﬁt%ikge?' ?ﬁud?ﬁéééﬁg}lgeorbgl @ﬁ%ﬁngggmg&)b %cg Ogg‘ﬁ 1t of
t he unsti muaabptorsllgdeatitannl e 830&pehddatiRdelortod bxs, hall) gganoPad®| enthogs ar e

equi pped with a chroni c esophagostony to all ow passage of a manonetric
cat het er aPiraXp® PicBPeubitdw@it he esophagus and the stonach. Fol | owi ng

recordi ng of~the a r f . r I | r d the
st omac h,rl C% r%b@fnla@ ﬁ‘?fnl) e&cg‘%g#%gt % 81# gﬁ%&%\g&i bcegégg g‘?’ grggnt? r%ngdgﬁéen%emﬁp

adm ni st er effledisd COC Alkyh Vo tislol eytine, nifrod adime) hydowe or phephagsstituebihi nct er
Rel axations (TLESRs) and acid reflux are induced by infusion of an
acidified ?eal followed by stomach di stension using a peristaltic punp

infusing ajr 1 B, kN _QGCO 1Ge akebarg AJ. I,g@n_ nn A,

( Neur ogast !? ggﬁltroe(ﬁgﬁhgféﬁﬁa (}31‘99@%‘1??62%5@??& %Agﬁlﬁve ‘%’orr%@%n S P%’duce

dose- 15 dEpRenaani-AyortlaeE(©Onequency of TLESRs and TLESRs associated with

acid reflux, The activity is determ ned as ,% i nhi Piti on of both _paraneters
1

as conpar eWhersm ARFRIESENESGHPhegYL sroup o 2 Cr&sAeifocychasrymseniMp PR t he
eneral fo i : S I, -GC-R2 or
9 fom h&elg)atomsv\&fh%geﬁiaﬂﬂlé J{lg & Sﬁ%n%ng sQpRuL ead)\6r &ch@d@& ;AC

T
-CH=CH R2; R represents n’ or’hal'ogen at6m or a cyano,
phenyl , Clmeg optikydlly iiar Gonall ky |3coudbmamdent!yCiel €0edahdtoxtyydréry, €§ano, nitro

al koxycar bgf?ﬂy{:i@%]@%gl%w‘%nﬁar bonyl oxy, Ci-C6 al koxycar bonyl oxy, C -C6

al kyl t hi o, am no or C3-Cl4 cycl oal kyl group;
each R** independently represents a hydrogen atom or a C;-Cg alkyl group, and

q is 0 or an integer from 1 to 6;

with the provisos that if Z represents a group of the formula —CH=CH—R, then R,
represents a hydrogen atom and oxo and hydroxy are excluded from the optional

substituents;

or an enantiomer, diastereomer, N-oxide or pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 in which Z represents a group of the formula

—C=C—R; wherein R, is as defined in claim 1.




R2 represents an optionally substituted nono- or bicyclic Cl1-C9

het erocyclic group containing from1 to 3 heteroatons chosen from nitrogen,
oxygen and sul phur, an optionally si¥dstituted nono-, bi- or tri cyclic

C6- Cl4 aryl group, an optionally substituted Cl1-C6 al kyl group, an

ti |1 bst it ut - kenyl , ti | L. bstituted
o8t 2 MRS BT TR SEPble 248 SRy R e S
defined agmelRi pe; R3 represents a hydrogen atom an optionally

substituted C1°C6 al kyl group, an optionally substituted nono-, bi- or
tricyclic Cl-Cl4 heterocyclic group containing 1 to 3 heteroatons chosen

fromnjtrogen, oxygen.and sul phur,. n. opti I substit.uted nono, bi or
tricycli ‘é g%?%%ﬁfggqfdﬁﬁggﬁﬁ?yg%ﬁeddﬁ ?%ng)‘} Vﬁféﬁt?lé%gl 1t u e%fscls- C6 cycl oal kyl
group, or an optionally substituted C3-C6 cycl oal kenyl group, -122- Y
represents a group of the fornula, - -NH-C(0)- , -N(C-C6

Q- , ~&S- ,
al kyl y* chopmpoundageogding ta agspepagsling ¢ ai%u(imwltr,gl( X?rﬁgmen@(@mup of thec(S) - or
-SOR2- or ¢ S @. TaRE 2 Dot S By  whe csepstidyents f
cach opt FuRER0Y B RS €4 AR TG ook NIERURREORRE D 2F)

cyano, higsdibsesy, car banoyl, Cl1-C6 al kyl sul phonyl, Cl1-C6 al kylthio, Cl-C6

al kyl carbonyl or Cl1-C6 al kyl carbonyl -(C -C6)al kyl group or a group of the
formula -NR*R* wherein each R* independently represents a hydrogen atom or

a Cl- I 3 B foup, or a Cl-C6
al kyl ,(éﬁcg‘-é%{pé’l eﬁﬁf‘ﬁgydc%@’ﬁﬁéﬂly"ig%@ﬁ‘?sﬁ‘%‘é{"%ﬁo%&g“’?&p, each of which
may opti onal | yn beasndllyosubitithed Snomdepbingelid ICy-Geteatedlioxgouhabmtainmgano,
nitro, am no, _hydroxy, or phenyl substituents, a C3-C9 no- or

bi cycl oal kyl gp@ubtoo%]{‘?tﬁﬁéqow Cg%%“ifff@“ PREEEt, <¥E FRURNBent |y sel ect ed

G -C6 al kyl : ' m no, hydroxy or phenyl

substi tuentvs,%gptlégﬁgggﬁ%ﬁgf@%%ﬂé}hﬁ) T ‘a -A, -0-A -C(0)-A -(CH2)g-A,
-NR**- A, - G OxiNbtionAlly subl¥Rfutéd Q) - abityl g&fup)) - A, wherein A represents a
phenyl group or a Cl1-C8 heterocyclic group containing from1l to 3

het er oat one® cHbeRitpraly substitutesh £a-Coslkrgghe®H® sul phur, each of which groups

A may optionally bearn fro 3in ndent |y sel ected hal o, hydroxy,
cyano, nitro %rhépt&’f-a S%qs%%e&sg:ﬁ:sﬁﬁict}’g@%#g@%’h R** i ndependently
I epr esenbsR Arepidenis @ BrAipC Y (0)-Ra , Ghhéebindlok ¥4 d¢fined Bs Raftlthes dlginf) Or an i nteger

froml to 6; with the provisos that if Z represents a group of the formula
-CH-CHR2 then Rl represents a hydrogen atom and oxo and hydroxy are

excl uded Af (B HAE 20RIriRB R cRURBL bR R, rreRRisSR ibﬁm/y subdii@ilier eoner,
N- oxi de or pharnaceutically_ acceptabl e sSalt thereof 2. conpqund accordi ng

to cl ai nParrekidipy, 8Hazelyle pyddyd ngwinelyl quinpxahinyl o phepyhareun, ceesybstifigaisei n R2
i's as defdriaeh btidialy Bubstituted 2rbup Dein £AGRHMY) EhREHO bd bASMInG atdndofkg 1 N
which Rl represents a h¥ldro e{1 or II UOLI ne ?ﬁom o&l a net F%I roup.

0X0, nitro, cyano, cyanomethyl, acetyl, methyl, methoxy, ethoxy, isop pmgr,

trifluoromethyl, trifluoromethoxy, acetamino, 2,2-dimethylpropanoylamino, 3,3-

dimethyl-2-oxo-1-azetidinyl, 1-pyrrolidinylmethyl, 1H-pyrazol-1-yl, 3-methyi-1,2,4-
oxadiazol-5-yl or morpholino group.

8. A compound according to claim 7 in which R, represents a pyridyl or phenyl group
substituted with a fluorine atom and/or a methyl group, further substituents being

optional.

9. A compound according to claim 7 in which R, represents a 6-methyl-2-pyridyl, 5-cyano-
2-pyridyl, 3-fluorophenyl, 2,5-difluorophenyl group or 3,5-difluorophenyl group.

10. A compound according to any preceding claim in which R, represents




4. A conpound according to any preceding claimin which mis 1 and nis 1.
5. A conpound according to any precésd-ng claimin which Y represents a
group of the formula -C(0)- , -NHC(0)- , -N(C-C6 al kyl)-C(0)- ,-0-C(0)- ,
-NHC(S)- or -SQ2- or is absent. 6. A conpound according to any preceding
claimin whi ahCiRCs alkpl geemsubstituedopith amaptionaby bdistitusedegtonpao or bi cyclic

Cl - C9 heterocycl | .C 0 Cont ainin rom1 t het er pat ons chosen from
ni trogen, Bxygewt ﬂ%{ys'm%ﬁq‘fﬂ?e Mefe- gb&"éﬂﬁ%‘f py%gg‘ﬁ@chyﬂf“eﬁ%ﬂéﬂ??l% bp, an
optional Iy sybstyetidRemSdhidstn %Ky&ug%&ugx eﬁ@n@@ﬁlgﬂlﬂal |y substituted C2-C6
al kenyl group, an optionally substi ufe cl bal kyl group, or R2
repr esent se a agroptipnally(sdpstRited pherygroup?A i s defined as R2 in this claim 7.

A conpound accordin l(g to clal 6 in which R2 represents an optionally
substitutel ﬁ‘?roPHPil 1Yn99‘F’St1tt“ﬁ &Gﬁydoﬁ IWPP’ Qui nol yl, qui noxal i nyl or
phenyl gr oyp, Bﬁs‘i f t 1y substi tuted group being
a fluorine, grﬁfnr?]ée{ orb%)tﬁg{r%’l&h%é aftcgm ﬁﬁegﬁ %@g’a nitro, cyano, cyanonethyl,
acetyl, nethyl nethoxy, ethoxy, i SOpr opoxy, trlfluoronethyl

trifluoronet hox EC{ am no - di net h)(h propanoyl am no, 3,

di net bl ?016‘?6“11 d acepEding)it g almlloplerCh NFPFRSEIHY 2 mqm-pgrrlaﬁxﬂh01cly139

3- net hyl o

accordi r%}gete%%%(c:?ai n‘?ﬁg’d}:%{t%lr%hyé%qr 38@%@%@%0%{}“ rﬁtrog%nh%(gg group
subst i t stpduntdatdedst 2 odjacent atrbom atodisponeaoﬁmhbly is lg:mded)to thenittogen atom
substituents. bein tional . 9. A caogpound ac to cl.aim7 in which R2
¢ epr es e NIBSHALE oSS Coriaiing THEA HardBE PRI (8. HRGE OF SYHERARTS @

2, 5- di floyannneny kuigtinient, %ru?eréu&t&deﬂfarﬁe llona.roup 10. A conpound
according to any preceding claimin which represents -124- a Cl-C6

al kyl group substituted with an opt| onal ly substl tuted group A an

ti ubstjtute 5 . Cl1- C9 t |
cont ol fih §ORPRB s pEat G REAE e Ko et ah S Gonf AP ishur . an
opt i onalpyyrotidingt,i pyhzedylp timidazolgr, ol;p 4-traolgptis@aadbly), fryds thiensl edy Byl Co

D17 A c s ucbimingePRRIRAR oRaREhk ciiflbstolaPullie I, TR %o

bi cycl i asadidalyd, heinesidazof £, R+ ajpypidylp dohﬁdemglaaoiyb Sqtmﬂbb'll oatlmqsmmltmsen from

ni troge a t cent one of
whi Chgl rsEl g%%ﬁ??t oﬁgﬁabj[l% gz{r%g1 omllgﬁ‘aé%nﬁg”l yﬁsﬁ)?atlg%hﬁpt gog h cont ai ni ng
ring (Y spestiteengsoios gagh mmﬂﬁ sahstiiitecbgroph ibeingtreBuering, ellanive obroming or

subst i t ygdthe :itHﬁlt her aSH{éﬁ{y‘lt H%Hrépﬁe'lﬁ&h%}“ ‘é%ky ]p%olgo%yco@}h%ndm%cord' ng

to claim._10 in which R3 répresents an optiona substituted pyrrolidinyl,
pyr azol Yiflugremgtydy y | triflpopomethoxyaz oagstyl, |5&£§Fﬁi§ﬂ“§ﬂ Phesyl, t herylexy,

pyr Id dyl, hQﬁ)ﬂéHrbﬂﬁbyl pyrtmbtdmbnylpyBJﬂuatcdunﬁ{éthylﬁmlﬁh0Iz fiYyl, 2-thienyl, 4-

i m dazo

Do aaoyrity ) gieafiRo ) vaveliiall. 3 pyrimidianont: il Atndrgeysbaui ol y1
qui noxalthmzdl-4 -y r Qdﬁb%)y&d]lhﬂyl«?k,l Byinethyl-4. 20 ogaanl-Byl, @,5iaskil-tioup, t he
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1-(3-nitro-2-pyridyl)- 443-(3-cyanophenyl)-prop-2-ynylidenekpi peri di ne,
1-(3-nitro-2-pyridyl)- 443-(3-chl ordgflenyl)- prop-2-ynyl i denekpi peri di ne,
1- (t-butoxycarbonyl) -4-(hept-2-ynylidene)-piperidine,
1-(3-nitro-2-pyridyl)- . i

443- (6-t?i flreys ImethybsulnhopyA- ] 3-(r-aistiyl Prgpridybrivepr-grpetifdencde
1-(3-nitr01%ﬁﬁﬁ jdyl) - 443-(2-fluoro-6-nethyl-3-pyridyl)-prop-2-ynylidenek
pi peri di ne, -?kinitro-Z-pyridyl)- pi peridine, 1-(3-nitro-2-pyridyl)-

pi peri di #1€,1-(4imétyR3 nitfopBeipyl sulphohyt)-43[ E0-indthyb 2-pytidy§-piop-2 omlidgne]-dy 1) -
1-(3-nitro-2-pyridyl)- 443-(3-bronp-2-chloro-4-pyridyl)-prop-2-ynylidenek
443- ( 3- br o®RPMEyor 0- 4- pyri dyl) - prop- 2- ynyl i denek

443- (3-fluqre- - R ' 0= 27 1 K o A .

443- (5- 11 udra Sy RSB EL R e 80 rop 2-ymytidene

443- (6-f | ugigeridirRyri dyl) - prop- 2-ynyl i denekpi peri dine, -13 1-
1-(3-nitro-2-pyridyl)-443-(6-i Sopropoxy- 3-p riqglg-pro -2-ynyl.i denekpi perid
i ne, e 1-(4-isopropylphenylsulphonyl)-4-[3-(6-methyl-2-pyridyl)-prop-Z-ynylidene]-
é-(S-nitrob%kQthgyl)-4-[3-(2-ethoxy-3-pyridyl)-prop-2-yny|idene]-piperidin
1- ( 5- ni t& 0-12:4pogahebhbhyKdighdriy ey Hydnetny i shelyhRsrop22mytiséicd piesidiner i di ne,

1- (6- nmet hoxy-3-nitro-2-pyridyl)-443- (13, 5-di fl uorophenyl) - prop- 2- ynﬁ/l i dene] -
pi p eri d¢ nd-(5-chloro-2-methoxy-4-methylphenylsuiphonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-

il;l(eS- br O”D'y%yﬁgé;{eﬂ"p%ieﬁéﬁ%é; 443- (6- et hyl- 2- pyridyl) - prop-2-ynylidene]tiperid

1-(3- _mé_t 8y 1=F;Niifoiedhyd-2Py{d-6ifdlo 248t JheptrEiveth dsullid ) B-f (P Rredhykdy | | dene] -
pi peri di ne, ) L

1- ( 5- cyano-P3rigEdpyop-2-ypylidaagltpipgdadng.6- net hy1- 2- pyri dyl) - prop- 2-ynyl i dene] -
pi peri di ne, .

1- ( 6- eyaho 3 rPe ey iR sy PR phonyl Ay Byt Y M P sk pi per i di ne,
1-(4-nethy3m§ﬁ@ykrg¥@ﬁdﬂﬁ§-(6-nethyI-2-pyridy1)-prop-2-yny|idenekpiperidine
, 1 -(4-isoquinoly )-443-(6-nethy1-2}gyridyl)-prop-z-ynylidenekp{peridine,
1 e 1-(3-bromophenylsulphonyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-pipendine,

T b 108 E G Sph &l sty s TR ey 3 BYicst P SRinfeadly! ' eneK

1- (3-ni trowpdddiRnyl) - 443- (6- et hy1- 2- pyridyl) - prop-2-ynyl i denekpi peri di ne,

1- (5-nitro-2-furyl)-443-(6-nmet hyl-2-pyridyl) - prop- 2-ynyl i denekpi peri di ne,

1- ( 5- pheny|le@rddoroyitnidazbli; }-b)thiazd-I-glswiphonyl)-2-[ pyo-miytiyl-2opoplyD-gragL dene] -

piperidine.  lidene]-piperidine,

e 1-(1,2-dimethyl-1H-imidazol-4-ylsulphonyl)-4-[ 3-(6-methyl-2-pyridyl}-prop-2-
ynylidene]-piperidine,

o 1-{4-(1,2,3-thiadiazol-4-yl)-phenylsulphonyl]-4-{3-(6-methyl-2-pyridyl)-prop-2-
ynylidene]-piperidine,

e 1-[5-(t-butyl)-2-methoxyphenylsulphonyl}-4-[3-(6-methyl-2-pyridyl)-prop-2-
ynylidene}-piperidine,

e 1-(3-nitro-2-pyridyl)-4-{4-oxo-pent-2-ynylidene)-piperidine,

o  1-(3-nitro-2-pyridyl)-4-{4-(4-fluorophenyl)-4-oxo-but-2-ynylidene}-piperidine,

e 1-(3-nitro-2-pyridyl)-4-(5,5-dimethyl-4-oxo-hex-2-ynylidene)-piperidine,

¢ 1-(3-nitro-2-pyridyl)-4-[4-(2-thienyl)-4-oxo-but-2-ynylidene]-piperidine,

e  1-(3-nitro-2-pyridyl)-4-(4-cyclohexyl-4-oxo-but-2-ynylidene]-piperidine,

e  1-(3-nitro-2-pyridyl}-4-(5-methyl-4-oxo-hex-5-en-2-ynylidene)-piperidine,




1- (2-nmethyl-4-nitro-1H 5-im dazol y1)-443-(6-net hyl-2-pyridyl)-prop-2-ynylid
ene] - piperidine, -130-
1- (t-butoxycarbonyl)-(3E)-343-(6-nethyl-2-pyridyl)-prop-2-ynylidenekpyrroli
dine, 1-(3-nitro-2-pyridyl)-4-(4-phenyl-but-3-yn-2-ylidene)-piperidine,
1- ( 3- ni ter 01 &3 mitro-A3plridb {4 [ZEB53diflnemnyd-nmttapyphenyi)prapdelmytidaed4 di ne,
1-(3-nitro-j n‘i.%?lzo[ 1, 2-a] pyridin-2-yl)-443-(6-net hyl-2-pyridyl)-prop-2-ynyl
i dene] - pi BEFT U fre, _ _ .
L- (3- i 1y 0133 Btkd-phiaghd 3 B %aldyhhd- S RREHRRAYBRERY-Yhs RIRBr-Fipkifatht, denekpi per
1-(3- ni ter 03 43 mytro-Bhplyid d3-3- A5 ehmrd-2pyethoofpheiyly-plopr-opyl Rieyelypipetidind pi per i di
ne, 1-(5-trif|,uorone,th]¥1-3 ) i L
-pyri dy 1) - HBntte-AvHD 2-(55@i5adiflporgpbenyd-prept2-ywokdrngdiiearidinene,
éi' |(o 2; féia.ggi-?3J%ﬂ?d‘-ﬂp'y%a%-ﬁ'-[%Y(!t2cyéécﬁ)héﬁylT-%}J})Yé-yﬁgflﬁ’&éa'e]@%%éﬁcﬂﬁap' 2-ynyl i dene] -
1-(2- g g <2xpoml(s-(%itaypggﬁaﬁﬁél@-Kﬁfscmaﬂm/elhﬁ-myfd-M&éﬁd@mppﬁ’enyr];ﬁrbﬁt@nekpi peridin
e, - - -(pyrido
[ 2, 3-b] pyr wlw%e}ynlpemdlps- (6- et hyl - 2- pyri dy1) - pr op- 2- pyl i dene] -

i peridine 1.-(3-CcVy -2t 0l enyl) 4l 3 .
P Bt 1y LBy T A L AR et s -erop-2-ymtidenc)-

1- (6- et hoxyiperiivie, dyl) - 443- (6-met hyl- 2- pyridyl) - prop- 2-ynyl i denekpi peri di ne

1- ( 3- ni tor ol 43 -pitra-2pyyidh) #93¢(2, edinetoxsphantyBriyey-2pmyhdenc-piperidinee] - pi per i di n
e, 1-(3-nitros2-pyri. -4- . . C e
Caaa- (1 praTHfo-T A Carangomstieheny hprmarideng]-piapridinse.
1-(3-nitgo - oy idfy-4-13-(3- - -2-vmvli —vipetidi
(345, (2. 00 SRR iy 413, bromoptonyl) prop-2 ymlidenc] piperifing. o)
- pi peri & n&(3-nitrq-3-pryritylp-4A 3P rmetiipheryl)-prop-2-ynylidene]-piperidine,
313-(4-ne | - pi perazin-1-yl net hyl)-phenyl kprop-.2- ynylidene} -piperidine,
P! ( AR i)%ﬁﬁﬁ%-gmsziylﬂﬁﬁ{@:raﬁg@fpbEﬁ)%ﬁy%opgwﬁ‘z@sﬁgﬁpméi pbr !Opli ne,
HO-met g - (3 Bikd: S5y s =ty bR £5R51Reh i BdrdihP- 2- yny! | denek
1- (6- metany 1(Bnittd-2 pyRdpyHHOY)oydrcindiBy Shetiyl)-propOphatigédel pimpidthey ny | i dene] -
i peridine, _ _ , _ o
E- FG- nethy 13nHre-2epyadpyridy @ nigephepgD-prem2 vphadsne)-ripeading.- ynyl i denekpi per i
1+ (6 methy F B 7 BYIem ;2 v aepheny s propa 7P iR BL BN denekpi peri di ne,
1 -(6- gﬁt hy 33 -3itfd-2 p9ridy UL 34 lehicdtdphca OD &R0 Smtidhel-FipblidiReoP- 2- ynyl i denek
i peridine,
E- ?6- netehy 1+(Bbutpxycertenyl) ré-(hynt-2-gm@idegeX-piperiding- pyri dy1) - prop- 2- ynyl i dene] -
i peridi ne : . . . i L
- (6- metthy HOsiir P @yBag)Arldy € rilueromstint-dapsidyDayer- Ay lgsskPieifipei dene] -
i peri dighey_r1nitro?-mvridvild-3-(7- -6 _envridulle 9 . -
1 (6 methy LS 7 By Gy s S aey S PG L BroP R YN 5 vy i dene] -
pi p eri di npiperidine, _ _ _
L A 05 B i A A G Gy S )l g2y donel -
1- (6-net hyﬂ,ipgﬁ&hg ro-2-pyridyl)-443-(2,5-difl uorophenyl)-prop-2-ynylidene]-
i peridine; ’
E- ?3- cy @n 01 43-mitchg-pyBlapy-a[dy(3)brem8-2( Budrodi-pyridyt ombpyviiyviidensd- 2- yny!l i denek
i peridine,, ...
E- ?3- cyanoPBeRERfy 1- 2- pyri dy1) - 4- [ 3- (3- f | uor opheny1l) - pr op- 2- ynyl i dene]

- Pi peri i Ng.y3._pitro-2-pyridyl)-4-[3-(3-fluoro-4-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

e  1-(3-nitro-2-pyridyh)-4-[3-(5-fluoro-3-pyridyl)-prop-2-ynylidene]-piperidine,

e 1-(3-nitro-2-pyridyl)-4-[ 3-(6-fluoro-2-pyridyl)-prop-2-ynylidene]-piperidine,




-133- 1 -(3 -cyano-6-nmethyl-2-pyridyl)-443-(4-pyridyl)-prop-2

-ynyl i denekpi peridine, 1 -(3 -cyano-6-nethyl-2-pyridyl)-4-[3

-(6-fl uoro-2-pyridyl)-prop-2-ynylidel?dt- piperidine, 1-(3

- cyano- 6- nethyl 2- pyridyl) 443 -(5- cyano 3 pyridyl) prop-2-ynylidenek pip
en 1 dine, - cyano- 6- 1-2 -

-(2-fl uoPo- MQ%VPPCR]R)}HC}}?)()%{%(@'WP{O@@&Q Wy@mr@lp ﬁ@myh@enea-glpendme

- cyano- 6- t i peridine,
L3 Chane BN A P PR R AFRARED P
- yr tyli denel] H(5-nifofepyrétynes- [346 n( OYiyHetyH- prpJZyﬁry?lde rqubﬁlﬁne443
- (5-cyano- 2- pyri dylgj pr op- enek pi peri di ne, - ano- 6- et hyl 2
-pyridyl¥- 414(;’>~me(hexy43untr@rzsamf;/rl)rfﬁm%@ﬂdgmm}rﬁwlmme%ypﬂ@/e@p] -di ne, -(3
- cyano- 6- rm%péh -pyridyl)-4-[3-(5-fluoro-3 -pyridyl)-prop-2- ynylldene] -
pi peri di ne,
1- (3-cyapo- 14(93%H@X2/p§nﬂ/dihﬁy D346 diBy1id-pRiBRPsRy-yiBARend-pipstidistene] -

pi peri di ne,

1- ( 3- cyamo-Uimeethyk §-ndtrepdriydys)-44836¢BethyHE-Plyudyldphens-ypylgdenpl-2 - ynyl i denek
pip eridine,

-(3- cyano- -ﬂ%%WEky 2-pyridyl)-443-(2,5-di fluorophenyl)-prop-2-ynylidenek

pi peri di pe,1-(slcyabd-3-methyl-2-pyridyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
-cyano- 4- rret%o%/ 2- pyrl y )pyn ?,3) 2[ p(y rid ysi 8?% X)Zpyrrl)yl i d)énekpl peridine, 1

- (3-cyano- Hipaidinexy - 2 pyrl dyl) - 443 (6-fl uoro 2 pyr| dyl) - prop-2 -ynylidenek

P oyr dy 17 g Rk T B AgbtidyD orbp 3 aylidene) pipefaine

ilp((a 3- cyago- ﬁ&mc(-g@rz-p%@eym Iyl AdRy1( 2 p%alﬁﬁ Bidh- wﬁylﬂieﬁép@b@fﬁeaﬁe,yny' i denel p
- Cyan0d4° ett-loisyAnglyh)iddiaL6- syl B-oyHidgl)-pred-Pyni/itleh]-piperidide yny| i denek

i peridine,
1. (3- cyafio bChehaks-oxopsyPloasasnil-§-(Geghutd- By g 2-guigendyny i denel -

di ne,

EI Fgrizyiazg pip rret Z{::C)xy 2-pyridyl)-443-(5-cyano-2-pyridyl)-prop-2-ynylidenek
pi peri di me,1- (3-n1tro~2—thleny1) -4- [3 -(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine,
1- (3-cyano- 6- net hyl- 2- r 1 -4- (4-phenyl - but - 3- yn- 2-yl i dene) - pi peri di ne,
1- ( 6- et nyll-(;i WlTIPr?oﬁ-E'}’ 1rylethx132 pﬁﬂ@flﬁﬂwpﬂ wylidm])plpmfbn% ynyl i dene] -

i peridi ne,,
E ?6 met Fly ? ?Hetn?{??%’-aﬂ?ﬂ %W1)44? E%mgﬂlf&ﬁ})’ﬁ‘é‘ﬁﬁ)ﬁm%?&my&d"yne}| i denekpi peri
di ne, piperidine,

1-(6-methyl-3-nitro-2-pyridyl)-443-(3-acetyl phenyl rop-2-ynyl i denekpi peri
di ge y 1 (2-methy1-4-n1tpr)3/ 1H- 11211daz01ylg-4 -[3- (6—1¥1et yl—Z-%ygxdﬁ)-pPop 2 %m%zlhdene]- PLP

1- (6-net hylﬁlgér{}ﬁ&ro 2-pyridyl)-443- (3-acet am dophenyl) - prop- 2- ynyl i denek
pi peri di ne,

r1| <(1 Ifinget BY 1t-@-titdxyRarBoii-{ T3 13- dBmedyRe glyaiayl Y- YhyRd@Rl-Byitslidihglenekpi pe
1- ( 6- et hy 1-@-nitrorp Py r-#-d§-PherBd-b8Z§ 48-2-glidasehpibeddipgr i dy1) - prop- 2-ynyl i de
nek piperi dj NS, . o2 pyridyl)-4-[(2E)-3-phenyl-prop-2-enylidene]-piperidine,
e 1-(3-nitro-imidazo[1,2-alpyridin-2-yl}-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,
e  1-(3-nitro-2-pyridyl)-4-| 3-(3-trifluoromethoxyphenyl)-prop-2-ynylidene]-piperidine,
o  1-(3-nitro-2-pyridyl)-4-[3-(2-0x0-1-pyrrrolidinyl)-prop-2-ynylidene}-piperidine,
o  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,



1 -(6-methyl-3-nitro-2-pyridyl)-3-(3

E) 43- (6-nmet hyl- 2- pyri dyl) - prop- 2- yny82-denek pi peri di ne,

1- (6-nmethyl-3-nitro-2-pyridyl)-4-(4-phenyl-but-3-yn-2-ylidene)-piperidine,
1-(1-nmethyl-4-nitro-1 Himdazol -5-yl)-4-(4-phenyl -but-3-yn-2-ylidene)-pi per
i di ne, e 1-(pyrido[2,3-blpyrazin-7-yl}-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
1-(1-nmethyl:-4-nitro-1Him dazol -5-yl)-443-(3, 5-di fl uorophenyl)-prop-2-ynyli
dene] - pi pBHAHIRE, o _ _
é'eﬁ é;(”‘SitJ;gEri‘(g-i'cgiéﬁcf-Q-THiEhﬁjrh-cf§-¥erﬁe'i’ﬁj)lJz)-ﬁﬁjﬁl)(ﬁbﬁﬁt-%"dgﬁd%ﬁﬁéﬁﬁﬁe; prop-2-ynyli
1- g 4-ni te o1 Ybret Hrvix staBzpyrichd ly4-] 3-4c the(lod-eiyiidi D Droy-Li iy TiderR]-plpeddiiBy | | denekpi pe
rialne, . . . . PR

1- ( 3- cyghol 43R prridyl#- (3o 2s-diflupiopherphepipp)2- prydidenelymiperidiesek pi per i di ne,
1-(6-methyl-3-nit Q- 2-oNri fdyd) - 4: < (Bomethyl-1, 2.-4- oxadi azgl - 5-y1) - pheny
| kpr 0p2-.ry1 nél(? é@#\% ?gllyég% éi ﬁ'é 63) Q;ﬁ é%r%%ol | ylmetth)Xijhényl] prop 3 ynyfigene?-

1- (2- cyanopipefitingzi nyl) - 443- ( 6- met hy1- 2- pyri dy1l) - prop- 2-ynyl i denekpi peri din
e. 15. A pharnmaceutical ¢ osition conprising a conpound according to any

o]
precedi ity &@info-gmyadyRrari-{2@ed-dinestia trseriondaming) dxhidylrprop-2-
phar naceut ?ﬁche}ée}g@@g%@iggl e salt thereof, in adm xture with a

phar maceut | e diluent or carrier.
e 1-(3-mitro-2-pyridyl)-4- {3-[3-(4-methyl-piperazin-1-ylmethyl)-phenyl]-prop-2-

ynylidene}-piperidine,

® 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,

® 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-fluorophenyl)-prop-2-ynylidene]-piperidine,

e |-(6-methyl-3-nitro-2-pyridyl)-4-[3-(2-pyridyl)-prop-2-ynylidene]-piperidine,

o 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,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(2-fluoro-4-pyridyl)-prop-2-ynylidene]-
piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-{3-(5-fluoro-3-pyridyl)}-prop-2-ynylidene]-
piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl}-4-[3-(5-cyano-3-pyridyl)-prop-2-ynylidene]-
piperidine,

e 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,
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1-(3-cyano-6-methyl-2-pyridyl)-4-[ 3-(4-pyridyl)-prop-2-ynylidene]-piperidine,
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,
1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(2-fluoro-4-pyridyl)-prop-2-ynylidene]-
piperidine,
1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(2-pyridyl)-prop-2-ynylidene]-piperidine,
1-(3-cyano-6-methyl-2-pyridyl)-4-[3-(2,5-difluorophenyl)-prop-2-ynylidene]-
piperidine,

1-(3-cyano-6-methyl-2-pyridyl)-4-[ 3-(5-cyano-2-pyridyl)-prop-2-ynylidene]-
piperidine,
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,

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-ynylidenej-
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,

o 1-(3-cyano-6-methyl-2-pyridyl)-4-(4-phenyl-but-3-yn-2-ylidene)-piperidine,

o 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(6-bromo-2-pyridyl)-prop-2-ynylidene]-
piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-ethoxyphenyl)-prop-2-ynylidene]-piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-acetylphenyl)-prop-2-ynylidene]-piperidine,

o 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-acetamidophenyl)-prop-2-ynytidene]-
piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-4-[3-(3-acetonylphenyl)-prop-2-ynylidene]-piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-3-(3Z)-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

e 1-(6-methyl-3-nitro-2-pyridyl)-3-(3E)-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-
piperidine,

e 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-ylidene)-piperidine,

e 1-(1-methyl-4-nitro-1H-imidazol-5-yl)-4-[3-(3,5-difluorophenyl)-prop-2-ynylidene]-
piperidine,

o 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,

o 1-(3-cyano-2-thienyl)-4-[3-(2,5-difluorophenyl)-prop-2-ynylidene]-piperidine,

e 1-{6-methyl-3-nitro-2-pyridyl)-4-{3-[3-(3-methyl-1,2,4-0xadiazol-5-yl)-phenyl]-prop-
2-ynylidene-piperidine, or

e 1-(2-cyano-3-pyrazinyl)-4-[3-(6-methyl-2-pyridyl)-prop-2-ynylidene]-piperidine.

Y; Y yl-2-pyndy.

15. 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.



