WO 2007/ 012479 1 PCT/ EP2006/ 007390 COMPOUNDS The present invention rel ates
to novel benzyl pi perazi ne derivatives having pharnmacol ogical activity,
processes for their preparation, pharmaceutical 5 conpositions containing
themand their use in the treatnent of various disorders. GPR38 is a

7-t r ansnenwoameo1fpr ot ei n coupl ed receptor, w th highraffkprrmégo7isor the
peptide notilin [Feighner et al., Science 1999, 284, 2184}, suggesting that
endogenous notilin exerts all or nost of its activity via this receptor. 10
Mtilinis a 22 amno acid peptide found in |arge anobunts within
endocrine-like cells 'of the gastrointestinal tract, and especially in the
duodenum j ej unum areas. During faSiOMROUNRS peptide is known to be
associated with the onset of Phase IIl mgrating conplex activity within
the stomach [Boivin et al., Dig. Dis. Sci. 1992, 37, 1562], 15 suggesting a
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during feedi np%ﬁ 20 In animals or in man, notilin has | o_n% been known to
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activation of the vagus. ner S, & Ml ber siol. 1998, 274
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1555, - pybsosaisuics 456 In Mg, fbcrBhwe 37 BIIREI YD woll el [RE Vae e
GPR38 r ecepfrom, theogid rdurimg feedingabsham yeadingi gastrict Hietension or by oral or
intravenous nutrient application [Christofides et al., Gut 1979, 20, 102; Bormans et
al., Scand. J. Gastroenterol. 1987, 22, 781}, suggesting additional roles for this
peptide in the modulation of motility patterns during feeding.
20
In animals or in man, motilin has long been known to increase gastrointestinal
motility, and promote gastric emptying and intestinal propuision in an anal direction,
during both fasting and fed conditions. This activily is thought to be primarily due to _
a facilitation of at least the cholinergic excitatory function of the gut [Van Assche et (‘_
25 al., Eur. J. Pharmacol. 1997, 337, 267], perhaps also involving the activation of the
vagus nerve [Mathis & Malbert, Am. J. Physiol. 1998, 274, G80). In addition, higher
concentrations of motilin directly evoke a small confraction of the muscle [Van

Assche et al., Eur. J. Pharmacol. 1997, 337, 267).

30 The antibiotic erythromycin was shown to mimic the gastrointestinal activity of
motilin, in addition to its previously-described antibiotic properties [see Peeters, in
Problems of the Gastrointestinal Tract in Anaesthesia Ed., Herbert MK et al.
Springer-Verlag, Berlin, Heidelberg 1999, pp 38-51]. More recently, erythromycin
has been shown to activate the GPR38 receptor, confirming its ability to mimic the

35 function of motilin [Carreras et al., Analyt. Biochem. 2002, 300, 146]. In addition, the
availability of this non-peptide motilin receptor agonist has allowed at least some



35 function of notilin [Carreras et al., Analyt. Biochem 2002, 300, 146].
In addition, the availability of this non-peptide notilin receptor agoni st
has all owed at | east some WD 2007/012479 2 PCT/ EP2006/ 007390 clinica

st udi es t owlbeoamdessd aken in order to exér ne the clini ear/apedogossa of
motilin receptor agonists. These studi es have consistently denonstrated an
ability to increase gastric enptying in various conditions associated with
gastroparesi s, such as functional dyspepsia and di abetic gastroparesis.
Furt her, erythronycin has been 5 shown to increase | ower esophageal
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20 and/ or by the administration of other drugs, intestinal pseudo-obstruction, paralytic
ileus following surgery or some other manipulation, gastric stasis or hypomotility
caused by various diseases such as diabetes and/ or by the administration of other
drugs. Interestingly, the ability of motiiin or erythromycin to activate the vagus nerve,

{ the association of this nerve with changes in feeding behaviour [e.g. Fumess et al.,
) 25  Auton. Neurosci. 2001, 92, 28] and the chromosomal location of GPR38 [based on
Ensembl: 13q21.1 {58.46 - 59.46 Mb)] within the markers (D135257- 13g14.11 to
D135258 at 13q21.33) of a locus associated with obesity [Feitosa et al, Am. J. Hum.
Genet. 2002, 70, 72] also suggests that agonists active at the GPR38 receptor will, in
addition to promoting gastrointestinal motility, facilitate eating behaviours in at least

30 those patients in which some degree of appetite suppression or cachexia is present.
Such activity indicates that agonists at this receptor will find clinical utility in the
treatment of symptoms associated with — for example — the treatment of cancer or by

the presence of the cancer itself,

35 In addition to the ability of motilin receptor agonists to promote gastrointestinal
motility, the association of motilin gene polymorphism with Crohn's disease [Annese



Such activity indicates that agonists at this receptor will find clinical
utility in the treatnent of synptons associated with - for exanple - the
treatment of cancer or by the presence of the cancer itself. 35 In addition
to the abikjd YRbodtilin receptor agonigsts to pronote 26116}8{)1'!%?&' nal
notility, the association of notilin gene pol ynor phi smw s di sease
[ Annese WD 2007/012479 3 PCT/ EP2006/ 007390 et al., D g. D|s. Sci. 1998, 43,
715-7101 and the changes in notilin receptor density during colitis

[ Depoortere et al., Neurogastroenterol. Mtil. 2001, 13, 55] suggests a
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i nventi of? t herefore provides conpounds of formula (1) or pharmaceutically
accept abl e swicog1®IB5S OEREEBA60,! veDesPB3629, DE19805822, and US6165985 claim

erythromycin derivatives targeting GPR38 for use in disorders relating to
gastrointestinal motility. W09921846, W0O0185694, W00168620, WO0168621, and
WO00168622 disclose a series of small molecule antagonists of the GPR38 receptor.

20 JP07138284 and EP807639 disclose peptide agonists. JP09249620, WO02092592,
WO005027637, US2005065156 and Li et al., (2004, Journal of Medicinal Chemistry,
47(7) p1704-1708) disclose series of small motecule agonists.

A structurally novel class of compounds has now been found which provides partial
25  orfult agonists of the GPR38 receptor.

The present invention therefore provides compounds of formula () or
pharmaceutically acceptable salts or solvates thereof:

H
RL N R 3

N

30

wherein:



RtN.r RR3 NI 30 (1) wherein: WO 2007/012479 4 PCT/ EP2006/ 007390 A is
phenyl or a 6-nmenbered heteroaryl ring, optionally substituted with hal ogen,
C(lI. 4)alkyl or C(l4)alkoxy; R and R2 are independently H or C(14) alkyl;
R3 is opti bstituted phenyl or 4)pt|onal |y subs 6

menber ed k‘?ﬁﬂ%ﬂ%ﬁryl Xis (CRAR5),,; nislor2; Y |ltd1tl<lﬂf2§&m§?3g%-|2 R4 and
R5 are independently sel ected from hydrogen and C(14) al kyl. 10 Wen R3 is
substituted, it nmay have 1, 2 or 3 substituents, each independently

sel ected from hal ogen, C(14)al kyl, C)14)al koxy, C(3-7)cycloal kyl, hydroxy,

trifluor omephopenyt ond G-H%rnﬂiéﬁéchh’dteroaﬂyt firfd, oStoRAS, subBIRONY WItNlﬁalogé\‘H@f NR8R9,

NHCOR8, NHS c(QO CF3 C(OC(14)al kyl, C(OC(3-7)cycloal kyl,
C( O) OC( 14) ab¥Y! Of Brefle®3” 15 7) cycl oal kyl . OC( O) C, 14) al kyl ,
OC( O) ©) 3- 7) RY aRKe,indepbinifanti AN R8RO, SOR9, SO02R9, OS02R9, OSCRCF3,

Fund |
eprosent CRLE CHIA. SREHDIoPedh A plans bt %, 1EATReRe or 5 or 6

menber eds hebh@tewary,l optionally substituted with hal ogen. 20 The term "al kyl "
as a group Qr @%hsof a group e.g. al koxy or hydroxyal kyl refers to a

strai ght or "t &' al kyl group in all isomeric forms. The term "C(14)

al kyl" refenss tor2,an aI kyl group, as defined above, containing at |east 1,
and at m)styﬂsﬁp‘rag,p tonms Exanples of such al kyl groups include nethyl,

et hyl , propyl |so proﬁyl n-butyl, iso- butyl, sec-butyl, or tent-butyl,
Exarrpl es of Rstaarlemqepgmde!sS¢lmedjfﬂ@nh‘ﬁdm@ﬁ@and Qi&;efkﬁoxy, pr opoxy,

| so- propgxy, butoxy, iso-butoxy, sec-butoxy and tart-butoxy.

¢ When R? is substituted, it may have 1, 2 or 3 substituents, each independently
) selected from halogen, Cugalkyl, Cpugalkoxy, Cgrcycloalkyl, hydroxy,
trifluoromethoxy, trifluoromethyl, nitro, cyano, phenyl, NH,, NHR®, NR®R®, NHCOR?,
NHSO,R®, C(O)CF;, C(O)C4alkyl, C(O)Cancycloalkyl, C{O)OC 4yalkyl, C(O)OC s-
15  jcycioalkyl, OC(O)Cyqalkyl, OC(O)Cu-rcycloalkyl, CONH;, CONHR®, CONRSR®,
SOR®, SO,R?, 0S0O,R?, OSO,CF3, SO:NH,, SO,NHR?, SO,NR®R?, where R® and R?
may be the same or different and represent C.4 alkyl, phenyl optionally substituted

with halogen or 5 or 6 membered heteroaryl optionally substituted with halogen.

20 The term “alkyl” as a group or part of a group e.g. alkoxy or hydroxyalkyl refers to a
straight or branched alkyl group in all isomeric forms. The term “Cy,.q alkyl” refers to
an alkyl group, as defined above, containing at least 1, and at most 4 carbon atoms
Examples of such alkyl groups include methyl, ethyl, propyl, iso-propyl, n-butyl, iso-

( butyl, sec-butyl, or tert-butyl, Examples of such alkoxy groups include methoxy,
" 25  ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, sec-butoxy and ferf-butoxy.

As used herein, the term “halogen” refers to fluorine (F), chiorine (Cl), bromine (Br),
or iodine (l) and the term “halo” refers to the halogen: fluoro (-F), chioro (-Cl},
bromo{-Br} and iodo(-1).
30
The term “heteroaryl” represents a 5 or 6 membered unsaturated ring which
comprises one or more hetercatoms. When the term heteroaryl represents a 5
membered group it contains a heteroatom selected from O, N or 8 and may
optionally contain a further 1 to 3 nitrogen atoms. When heteroary! represents a 6-
35 membered group it contains from 1 to 3 nitrogen atoms. Examples of such 5 or 6
membered heteroaryl rings include pyrrolyl, triazolyl, thiadiazolyl, tetrazolyi,



As used herein, the term "hal ogen" refers to fluorine (F), chlorine (Cl),
bromne (Br), or iodine (I) and the term"halo" refers to the hal ogen:
fluoro (-F), chloro (-d), brono(-Br) and iodo(-1). 30 The term

"het er oary‘lé;%f@lrl%z?nts a 5 or 6 nmenbered unsaturated giggﬁré%é{&gs%corrpri ses

one or ons. When the term Heteroaryl repr menber ed
group it contains a heteroatomselected fromO, N or S and nay optionally
contain a further 1 to 3 nitrogen atons. Wien heteroaryl represents a 6 35
menbered group it contains from1l to 3 nitrogen atons. Exarrpl es of such 5 or

6 nmenbered het er gs;.| yl 4| t hi IyI,
tetrazolyl, @glégﬁﬁgg 's&@'%/z Q%ZOE%ZBIO 58)(540!%? é’%ﬁcw 05%3'35 ,

i sot hi azol yl furadanﬂzfota]\yl thiesl pyriglyly pyrintisiag opyyazinyh osadzzing| arid, triafinyg. azanyl :
furanyl, thienyl, pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl and
triazinyl. In one enbodi nent of the invention, 5 Ais phenyl or pyridyl; R
i s hydrogen b’ronﬂmrrlbpﬂ'rmenmfth%inhqldioo.gen or nethyl; R3 is optionally
substituted R h orzé 0g(NH or 0; 10 Xis (CRAR5)n; nis 1 or 2; and R4
and R5 are |n epen en Y Lxdrogen or nethyl. In another enbodi ment of the
i nvention, 1B ﬁW@FOBﬁéWWet i's hydrogen or methyl; R2 is hydrogen or

met hyl R3 |st)gth|y%%1},{ Yrméthyt i tuted phenyl: YisNHorO:and 20 X is (CRAR5)"
; nis 1 or 2; and are both hydrogen. Wien R is substituted

phenyl it maf E@PW@QIF‘{‘?&F'@WWGM@ to two substituents
Y is NH or O;

10 Xis (CR'R%),;
nis 1or2; and
R* and R® are independently hydrogen or methyl.

In another embodiment of the invention,
15  Alis phenyl,

R' is hydrogen or methyl;

R?is hydrogen or methyl

R? is optionally substituted phenyl:

Y is NH or O: and
20 Xis (CR'R%,;

nis 1or 2, and

R* and R® are both hydrogen.

When R® is substituted phenyl it may be substituted by one to two substituents
25 selected from fluoro, cyano, triflucromethyl and methoxy.

In a further embodiment of the invention (piperazinyl)methylene substituent and X

are para- to each other across ring A.

30 In certain of the compounds of formula (I}, dependent upen the nature of the
substituent there are chiral carbon atoms, such as the carbon atom marked with an
" and therefore compounds of formula (I) may exist as sterecisomers. The
invention extends to all optical isomers such as stereocisomeric forms of the
compounds of formula (I} including enantiomers, diasterecisomers and mixtures
35 thereof, such as racemates. The different sterecisomeric forms may be separated or
resolved one from the other by conventional methods or any given isomer may be



25 selected fromfluoro, cyano, trifluoronethyl and nethoxy. In a further
enbodi nent of the invention (piperazinyl)nethylene substituent and X are
para- to each other across ring AL 30 In certain of the conpounds of formula

(1), depengdgyooia®feot he nature of the eubstituent therpRrapsesliHsl carbon
atons, such as the carbon atom nmarked with an and therefore conpounds of

forrrul a (lI) may exist as stereoisoners. The invention extends to all optical
i soners such as stereoisoneric forns of the conpounds of forrmula (I)
i ncludi ng enantionmers, diastereoisoners and m xtures 35 thereof, such as
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one fromthe other con nal t S 0 ven i so m e WO
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asymet ri ¢ piperderecs* cdivarisdrave the odsoogpfigunationof fornula (1) wherein R and R2
are both nmethyl are those wherein the piperazine C* carbons have the cis

configuration. 5 Certain of the conpounds herein can exist in various
t aut oner ibc fGartain dtltk ¢ampoasndohdrein can deistsih @aribus Haitormbndc formeand ibis tebeonpasses

'l such t i th t
(AT SR TR0 R b 8oy SRRAI R Bliohlfc AHEN" ' o1 2
i met hyl - 1- pi pera2| nyl ] met hyl } phenyl ) acetyl ] -N-(4-fluorophenyl)-4- 10

: Y i
pi peridi nam F@TPTL&“ES t{.gggvegtlon ar% | -1 - pi perazi nyl ] met hyl } phenyl ) acet yl j

N-(3-fl uor op
-4- pi peri dif r[ﬁhil (38.9%3) 5-d|methy! 1-p|perazmyl]methyl}phenyl)acetyi] N-(4-ﬂuorophenyl)—4—

N-(4-fl ygr O%Eb%ﬂbﬁhimﬂa Eé{l) {[(3S)-3-nethyl -I-pi perazi nyl ] net hyl } - phenyl ) acetyl
]-4- piperidinam ne

3,( {1-[(4-{I¥ @é}uo@phéw@ﬂ -3 P-asthryi-piperergimstiviphorabaseiird-4-
pt-peridinyl }p;yghggﬁa ggq@@;trl I e (E4) 4 ({ 1- [(4 {[(38) 3- et hyl -1
- pi per azi _nyll\l] }i % Mp per |l n;gl am no) benzonitrile (E5)
N-(3,4-d ifl GrfB'BFPé’ Ws)'l KN@%&%@@?% m@%ﬂywlm tyihnbeayiasely-4-
met hyl } - phe@)ﬂe)@ﬁ@ﬁmb E# 20 piperidi nam ne
o1 per aziTay| B KPR e%rflahhea-& BS&W&E ?é‘n'
(39)-1- {[4 pefidinfifafnind berizopitritn§H4) oxy] - 1- pi peri di nyl } - 2- oxoet hyl ) phenyl ] net h
yl}-3 4-({1-[(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)acetyi]-4-
piperidinyl}amino)benzonitrile (E5)
N-(3,4-difluorophenyt)-1-[{4-{[(38)-3-methyl-1-piperazinyl)methyl}-phenyl)acetyl]-4-

20  piperidinamine (E6)

N-[4-fluoro-3-(methyloxy)phenyl]-1-{(4-{[(3S)-3-methyl-1-

piperazinyl]methyl}phenyl)acetyl]-4-piperidinamine (E7)

(3S)-1-{[4-(2{4-[{4-fiuoropheny!)oxy]-1-piperidinyl}-2-oxoethyi}phenyl)methyl}-3-
( methylpiperazine (E8)

25  (3S)-1-{[4-(2-{4-[(3-flucrophenyl)oxy]-1-piperidinyl}-2-oxoethyl}phenyl]methyl}-3-
methylpiperazine (E9)
1-[(4-{[(38)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl}-N-[3-
(trifluoromethyi)phenyl]-4-piperidinamine (E10)
1-[(4-{[(38)-3-methyl-1-piperaziny(Jmethyl}phenyl)acetyl]-N-[4-

30 (trifluoromethyl)phenyl]-4-piperidinamine (E11)
N-(3-fluorophenyl)-1-{{4-(1-piperazinyimethyl}phenyilacetyl}-4-piperidinamine (E12)
N-(3-fluorophenyl)-1-[(4-{[(3R)-3-methyl-1-piperazinyl|methyl}phenyl)acetyl]-4-
piperidinamine (E13)
N-(3,4-diflucrophenyl)-1-{{4-{[(3R)-3-methyl-1-piperazinyllmethyl}pheny!)acetyi]-4-

35 piperidinamine (E14)



met hyl pi perazine (E8) 25
(35)-1-{[4-(2-{4-[(3-fluorophenyl)oxy]
yl }-3- methyl pi perazine (E9) 1-[(4-([(3S)-3-nethyl-I
- pi perazi nyl ] net hyl } phenyl )acetyl]- N[ 3:
(Eripfl uoro‘&@l ’% ﬁyl ]y4)p| pe?’ll L. naEn he (EI0) 1-[ (4FCTEPLSA0TIG hy| - |
- pi perazi nyl ] net hyl } phenyl )acetyl]-N-[4 30
(trifluoronethyl)phenyl]-4-piperidinanmne (ElI)
N-(3-fluor ophenyl )-1- {[4 (I p| per azi nyl met hyl ) phenyl ] acet yl ) - 4- pi peri di nam n
e (E12) N (3-fluorophe ér
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(E13) N (3, %dﬁh?lsipeﬁa@ﬁb@w )-LL(4-{[(3R) -5 methyl |

}pigpc-?-; Eélzg)ég&sgg% ég&% F(9¥| gr% r?etrth);ny] 1 plpen&n;ﬁ} 5 oxoenh rS‘ptr1]enyf]n|§|%t4 }-3- 2007/012479
(3R)-1- {[4 (Bethdipipérazihe @18dphenyl ) oxy] - 1- pi peri di nyl } - 2- oxoet hyl ) phenyl ] met h

zll?j?)sl {[2- (‘lzak Eﬁ[{@’?}fU‘%E‘HE%‘BW%‘%W*W“&F%@’ DAeE - 2- oxoet hyl ) phenyl ] met h
Zl %{? [Erzt ?{zllénﬁr{;dmg@mym&dﬁnﬁ? (Eg) ﬁhﬁ‘ %& EIEW)H %g]_w )acetyl]-4

@ efhyl fhiahy ) I-a
zlpf{grelrlgl[z?E;ié)lmﬁmyll}a}rphe)hym?)oattgeﬁ%!?&4-r%{p| ZEH di nf/)l }amslngégflzlo;m Zri Ilg (E18)
pi peri di nyl }%ﬁ?ﬁg) @%ﬁﬁhﬁﬁ Ei‘p?@%@ ﬂ@é{% }ﬁﬁﬁ}pé ?lret hyl Iy - pi per azi nyl |
met hyl } pHenyhipesigisyarminplberponitile E'!glluoromet hyl )phenyl ] - 4- pi peri di nani ne (E20)
N- (3-f1 uor opfg. JIHL:#\’)% rﬁétﬁyl-(10iﬁ§é}¥inﬁ’%])ﬁeﬂ§n}ﬁrﬁe(r@|§3ce eyl - |

- pi per azi nyl - eridi nam ne (E21) 15
2-f 1 uoro-5-( rmu?rgme P"()@‘G)"Y‘ ﬁ@@ﬁ?ﬂnarmmsl(%&ﬁam nyl ] met hyl } phenyl ) acetyl] - 4-
pi peridinyl }aqd I} msr?}clmeﬁ,@m F(BJ(JnﬁthQIEQﬁM {j‘(ﬁf’ﬁi (T\%]Erl{y[ (%Beﬁasmylﬁnan } met hyld-l
Erélzger azi ny Jhenyl)a%etbl?tl-%? en?i Rgrgg 8%1 -N-(4- uor ophen pi peri di nam ne
1- [ 3- (4{{4( 3Re-fai}o-84@-[Gh-NBERF-melhypi piverzinliméthgfphghyiaba)k) propanoyl | - N- (3-
piperidinyl}amino}benzonitrile (E22)
1-[3-(4-{[(3R,58)-3,5-dimethyl-1-piperazinylJmethyl}phenyi}propanoyl]-N-(4-
flucrophenyl)-4-piperidinamine (E23)
1-{3-(4{[(3R,58)-3,5-dimethyi-1-piperazinyljmethyl}phenyl)propanoyl]-N-(3-
20 fluocrophenyl)-4-piperidinamine (E24)
N-{4-fluorophenyl)-1-[3-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl) propanoyi]-4-

-| - pi peridinyl }-2-oxoet hyl ) phenyl ] nmeth

piperidinamine {E25)
N-(3-fluorophenyl)-1-[3-(4-{[(3S)-3-methyl-1-piperazinyl)methyl}phenyl) propanoyl]-4-
piperidinamine (E26)

25  1-{2-(4{[(3R,55)-3,5-dimethyl-1-piperazinyllmethyl}phenyl)propanoyl]-N-(4-
fluorophenyi)-4-piperidinamine
1-[2-(4{[(3R,58)-3,5-dimethyl-1-piperazinyllmethyl}phenyl)propanoyl]-N-(3-
fluorophenyl)-4-piperidinamine (E28)
1-[2-(4-{[(3R,58)-3,5-dimethyl- 1-piperazinyljmethyl}phenyl)-2-methylpropanoyl]-N-(4-

30 fluorophenyl)-4-piperidinamine (E29)
1-[2-(4-{[(3R,55)-3,5-dimethyl-1-piperazinyl]methyl}phenyl}-2-methylpropanoyl]-N-(3-
fluorophenyi)-4-piperidinamine (E30)
(3R,58)-1-{[4-(2-{4-[{4-fluorophenyl)oxy]-1-piperidinyl}-1,1-dimethyl-2-
oxoethyl)phenyl)methyl}-3,5-dimethylpiperazine (E31)

35  N-(3-fluorophenyt)-1-[3-(5-{[(3S)-3-methyl-1-piperazinyl)methyl}-2-
pyridinyl)propanoyf(}-4-piperidinamine (E32)



20 fl uorophenyl) -4-pi peri di nam ne (E24)
N- (4-fl uorophenyl)-1-[3-(4-{[(3S)-3-nethyl-I-piperazinyl]nethyl}phenyl)
propanoyl ] -4- piperidi nam ne (E25)

N-(3-f1 1-[3-(4- 39) - 3- hyl - | I
prgpanoyﬁw@ﬁg?(llﬁ)e?rgl dl[ naﬁn né[ E EZzS) 2r5re )[/2 (4p|{ F(eg%m %ﬂgﬁbgﬂébﬁe ﬁ;?ll)

- pi per azi nyl ] met hyl } phenyl ) propanoyl ] - N- (4- fl uorophenyl)-4-piperid i nam ne
1-[2-(4-{[ (3R 5S)-3,5-d inethyl -1-pi perazi nyl ] net hyl } phenyl )propanoyl] N ( 3-
| uor ophenyl ) - 4- pi peri di nam ne (E28)

f
L2 L e S D A N SR RS 7 oProy
1-[2

h
-[2- (4 [(SRPégglgamgel(ﬁiﬁ)hyl 1- pi perazi nyl ] net hyl } phenyl ) - 2- met hyl pr opanoy!l
N(3- fl
](3R 5(35) 1- ? 4(9? 8’?%“%”8& ﬁF“’@@“‘%ﬁeny ’?qéﬁ%nﬂ’@g‘r" VIRMEIIRCE Y45 et hyl - 2-
oxoet hyl ) pheipgilidinasieg/| } - 3, 5- di net hyl pi perazi ne (E31) 35
N-(3- 1 upr Oﬂrtglﬁﬁberﬂer{x?ﬁ(-[?b‘ -1 (3R Shargrl %Aeﬁz;%mgﬂgg% Q%P.a.gygfagww-

pyri di nyl ) propanoyl ] pi peri di nam ne
PCT/ EP2006/ e'equm'n

1-[ (3- Chl or gy [(M(@ﬁ 3%1&[%1] hwlpelad)my%éwmméh}iﬁ%é@lﬂ} phenyl)acetyl]-N-(3-fluo

rophenyl)- 4- er.i d| na
N-(2-f1 uoroﬂﬁ&?@m}am'”[c’ ”%Wg ) - 3- met hyl - | - pi per azi nyl ] met hyl } phenyl ) acet yl |
-4- pi peri dpfasroag{H[(4- {[(38)—3—methyl -1- plper.':mnyi]methyf}phenyl)acetyl]-4-

cetyi |- 38 pPReRudAEiseiEn e oRoer - 3 bt hyl - 12 pl porasi tyi 1
rére]'E IhyI ) phenyl ) acetyl ] -4- piperidinyl}am no) benzloni trile .

4- 3 3- -1:pj Azl hyl I
pi pelrJiO(rjiOnyI i"iemcﬁ'gf%%{?%o??l) Eowﬂgt(ﬂgéapogﬁ#g%ugéh%ﬁ%’] g%{%%’tﬁﬁ%’g F‘ ‘%@ r?tj%/a] (I4) 0
can f or m acamprediaied thahfos ade & névigireothe shlts ofithd cdmpouagpoifoiraitiad) sHoald f or use

in medi ci nebé Pﬁar ﬁ%l:étﬁ' gb%cggptgtﬂl tabl?gﬁe Eﬁarﬁn%éﬂﬁ@l a%%’eﬁgﬂglsglts @ﬁe sal ts wll

pharmaceutically acce ar maceut | accept
be 15 atfparanparand tq ﬂ*@se skiled [nettejant arnblnalude thoge |dﬁe¢ri!pdé in HoEbarde§cr.| bed in J.

Pharm  Sci.qg77 66, 1-19, such as acid addition saits formed with inorganic acids e.g.
hydrochloric, hydrobromic, sutfuric, nitric or phosphoric acid; and organic acids e.q.
succinic, maleic, acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic,
methanesulfonic or naphthalenesulfonic acid. Certain of the compounds of formula

20 (i) may form acid addition salts with one or more equivalents of the acid. The present
invention includes within its scope all possible stoichiometric and non-stoichiometric

forms.
(‘ The compounds of formula {I) may be prepared in crystalline or non-crystalline form,
25 and, if crystalline, may optionally be hydrated or solvated. This invention includes
within its scope stoichiometric hydrates or solvates as well as compounds containing

variable amounts of water and/or solvent.

In a further aspect, this invention provides processes for the preparation of a

R'\.[Hj,m R’
N

30 compound of formula (1)



1977, 66, 1-19, such as acid addition salts forned with inorganic acids e.g.
hydr ochl oric, hydrobromc, sulfuric, nitric or phosphoric acid; and organic
acids e.g. succinic, maleic, acetic, fumaric, citric, tartaric, benzoic,
p-tol uenesul fonic, nethanesul fonic or napht haI enesul fon| c acid. Certain of
t he corrpouﬁ&”@?""lﬂ‘t?ﬁml a 20 (1) may forfhacid additi on KRR Hbne or
nore equivalents of the acid. The present invention includes withinits
scope all possible stoichionetric and non-stoichionetric fornms. ( The
conmpounds of formula (1) nay be prepared in crystalline or non-crystalline
form 25 and, if crystalline, may optionally be hydrated or solvated. This
i nvent i on i nWhergiedA isyghenyl And Xds CHppr? Riaamageaulically PFQ?PW&%*(% sgivatgol vat es as
wel | as conpengs whithlbdtiss Gomyritiel AdtlcngPdTaltBhipohd yrdd@ulay/ or solvent. In a
further aspect, this invention provi des processes for the preparation of a
30 conpound of formula (1) L 1/~ A’ @JlR, x'~0 (1) WD 2007/ 012479 9

PCT/ EP2006/ 007390 wherein A is pheny Xis CH2 or a pharmaceutically
acceptabl e salt or solvate thereof, h process conprises reacting of a
compound of formula (1) RAN .~R (II) 5 wherein R and R2 are as defined
in formula (1) and Qis hydrogen or a s(g table ni trogen protecting gr oup
such as tert-butyl oxycaR?onyI (BOC) or ben oxycarbonyl (CBZ), with a
conpound ®f wheranl R and Ry are agqeﬁn@ |n(fpr|mu)a ba & isi vdrogencorRe Seitableas

def i ned i n 1 Qi giirdprblebling FoilFsich AR oA BugRRAaIIOANSEOL) bR Bbylfcartnieduct i ve

al kylation, for  exanple h presence of  a reduci ng agent such aS sodium
tri (acet oxy) EG2HWiEN3 Efé“ﬁc’h'"ﬁogfl?r’ﬂ‘ﬁ%('@ sol vent such as dichl or onet hane or
1, 2- g

0
(ur)
10 wherein Y and R® are as defined in formula (1), using reaction conditions suitable for
a reductive alkylation, for example in the presence of a reducing agent such as

sodium tri{acetoxy)borohydride in a suitable solvent such as dichloromethane or 1,2-

dichloroethane.
15  And thereafter optionally carrying out one or more of the following reactions:

1. Converting one compound of formula (1) into another compound of formula (1);

2. Removing any protecting group;

3. Forming a suitable pharmaceutical acceptable salt or solvate of the
20 compound so formed.

Compounds of formula (lit) may be prepared by reacting a compound of formula (1V)

R
Eb
H

25 (V)
wherein R® and Y are as defined in formula (1), with a compound of formula (V)



di chi oroet hane. 15 And thereafter optionally carrying out one or nore of the

follow ng reactions: 1. Converting one conpound of forrmula (1) into another

conmpound of forrmula (I); 2. Renmpbving any protecting group; 3. Formng a

sui tabl e | cal acceptabl e sal tyqgor sol vate of ound so

f or med. @angﬂ%?z‘?f formula (111) may 18e prepared by ?gg’gfl%g%&g%onpound of

formula (IV) R NH25 (IV) wherein R3 and Y are as defined in formul a

(I), with a conpound of fornula (V) WD 2007/012479 10 PCT/ EP2006/ 007390

OHC,'n , (V) in the presence of a suitable coupling reagent such as

1- (3-di net hyl am nopr opyl ) - 3- et hylggrbqdii m de (EDC) or

N, N - di cycl ohexyl carbodi i m de (DCC), SHitable 5 solvent such as

di chl or onet hane, di nmethyl f or mam de or “¥f x¢¥Ufes thereof. Alternatively, a

conmpound of forrmula (I11) may be prepared by reacting a conpound of formula

(I'V) with an activated derivative of a(Y:)orrpound of formula (V), such as an

igi oCIh chlori degmelrfﬁ%mcgenssaikawb!ﬁdml g‘ﬁgslféégéiﬂ isgggaé m-(slginmzwfgmnegu@n@g O?ani c
em sty, L.tl.on .S0 g op A . ounds o

formul a (|\/)e,‘“y\}}o‘ﬁ8’r°g"’?'d% ﬁQ,JC)rrSS/E"%@ '?J?Yé?fg’if”@’i‘ab%?d&’gwsdﬁ?‘?)&yé" Y "@P@?i on

r eact i on5swhisolkentrsuch gedichie@atettage adimethyltdanemiaeior mieurde theveti ve with a

suitably protected piperidin-4-one, such as

1-(tert-butoxycarbonyl)pi peridin-4-one, in the 15 presence of a reducing

agent such #desativelynatcompaced oidpirnda @y ey He prapareal poleaeting a sansjouas

di chl oroeth I . val . t ' ectin rQup by

conventi onaﬁpm&%id&@g@?gtg%&@% :ﬁégﬁ&h@ﬁ?%ﬁl&%ﬁﬁﬂé@ an#a %rs g'? gs ?'IHJV) , Where

Y = NH, nmy aadschldsidepueipargenetay mathadsydesciied in2d Mewmbi iAomansgki crgamvol ves

rGacti Ngga He i @eMibn NARA &g'b;"p 1g9§$i. Lfhhyg protected 4- aninopi peridine

such as ?1-tert- Ut oxycar’bonyl”) - 4-ari nopi peri dine, in the presence of a

suitabl e catal yst system such as palladium (lI1) acetate/BINAP, in a sol vent

such Compounds of formula (IV), where Y = NH, may be prepared by a reductive

alkylation reaction which involves reacting a suitable aniline derivative with a suitably
protected piperidin-4-one, such as 1-(ferf-butoxycarbonyl)piperidin-4-one, in the

15  presence of a reducing agent such as sodium tri(acetoxy)borohydride, in a solvent
such as dichloroethane, followed by removal of the nitrogen protecting group by
conventional techniques as described below,

Compounds of formuta (IV), where Y = NH, may also be prepared by an arylation
20 reaction which involves reacting a suitable aryl halide with a suitably protected 4-
aminopiperidine such as (1-terf-butoxycarbonyl)-4-aminopiperidine, in the presence
4 of a suitable catalyst system such as palladium () acetate/BINAP, in a solvent such
( . as 1,4-dioxane, foliowed by removal of the nitrogen protecting group by conventional
fechniques as described below.
25
Compounds of formula (IV), where Y = O, may be prepared by an alkylation reaction
which involves reacting a suitable pheno! derivative with a suitably protected 4-
hydroxypiperidine, such as 1-(fert-butoxycarbonyl)-4-hydroxypiperidine, in the
presence of friphenylphosphine and diisopropylazodicarboxylate, in a solvent such
30 as tetrahydrofuran, followed by removal of the nitrogen protecting group by
conventional techniques as described below,

Compounds of formula (V) are known or can be prepared using conventional
methods. For example, for 4-formylphenylacetic acid, treatment of 4-
35 bromomethylphenylacetic acid with hexamethylenetetramine using methods similar



~... as 1, 4-di oxane, followed by renoval of the nitrogen protecting group by
conventional techniques as described bel ow. 25 Conpounds of formula (1V),
where Y = 0, nay be prepared by an al kylation reaction which involves
reacting a suitable phenol derivative with a suitably protected 4-

hydr oxypi p¥Pi2e’#&47%Such as 1- (tert-but Mycar bonyl ) - 4- h§EFBRIB/WEIPdi ne, in
the presence of triphenyl phosphi ne and diisopropyl azodi carboxylate, in a
sol vent such 30 as tetrahydrofuran, followed by renoval of the nitrogen
protecting group by conventional techniques as described bel ow. Conpounds

of formula (V) are, kn or can b re ed usji.ng.conygntjonal nethods. For
exampl e, f orfOAhqssﬂ?ﬁng’r\%ﬂn% %M@?Pc’g‘i’i}éﬂﬁ‘?‘ﬁé’rg@% rd?ﬁ?”’%@" %ﬁ Edigjon, J W”ey&

br omonet hyl phwwyigdeep.ncodci d wit h hexanet hyl enet etram ne using net hods
simlar WO 2007/012479 11 PCT/ EP20061007390 to those described in J. March,
Advanced Organic Chemstry, 4mEdition, J Wley & Sons, 1992, p.1194. The
present i nverie pesapt bverdion peovidestahfartherpoaeess fdr thie preparpti@pelr atompounl a

conmpound . 5 @f fo I . ' j I j S

phar IT&CEL?I i coi If?r?"{gg}cj é“?ﬁegé'% é\’?\g grll;efr‘\&lnaonr’%‘ %%Ic’&gteo ggtpﬁg'?’gao Xu{'cﬁﬂ’%%ceg{ag %ess?g

conpri ses r encbivatg therewd mgucmprocdssfcompuides réagling Ktordpod@iiforivia)(Viyherei n R
and R2 are as defined in fornmula (1)gand Qis hydrogen or a suitable 10
nitrogen protecting group such astt.a§t-fdutyl oxycarbonyl (BOC) or

benzyl oxycarbonyl (CBZ), with a c rrp}/und of formula (IV) in the presence of
a suitable coupling reagent such a3\
1- (3-di net hyl am nopropyl ) - 3- et hyl carbgdij m de (EDC) or N, N -

di cycl ohexyl carbodiim de (DCC), in a @ alj e sol vent such as

di chl oronet hane, di net hyl for mam de or ~m Xt ufts thereof. 15 And thereafter
optionally carrying out one or nore of(\,tl he foll ow ng reactions: 1.
Converting one conpound 2of formul a (I% i'nto anot her conpound of formula (1);
2. Renovi ng e Rotaad R naregrsodgiined in formula (i) and Q is hydrogen or a suitable

10 nitrogen protecting group such as tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl
(CBZ), with a compound of formula (IV) in the presence of a suitable coupling
reagent such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC) or N,N-

dicyclohexylcarbodiimide (DCC}), in a suitable solvent such as dichloromethane,
dimethylformamide or mixtures thereof.

15
And thereafter optionally carrying out one or more of the following reactions:

1. Converting one compound of formula (1) into another compound of formula (1);
2. Removing any protecting group;
20 3. Forming a suitable pharmaceutical acceptable sait or solvate of the compound so

formed.

Alternatively, a compound of formula {l) wherein A is phenyl and X is CH; or a

. pharmaceutically acceptable salt or solvate thereof, may be prepared by a process

25  which comprises reacting an activated derivative of a compound of formula (VI), such

as an acid chloride, with a compound of formula (V) using general methods

described in J. March, Advanced Organic Chemisty, 4™ Edition, J Wiley & Sons,
1992, p. 417-418

30  And thereafter optionally carrying out one or more of the following reactions:

1. Converting one compound of formula (I} into another compound of formula (1},



20 3. Form ng a suitable pharnmaceutical acceptable salt or solvate of the
conpound so forned. Alternatively, a conpound of formula (I) wherein Ais
phenyl and Xis CH2 or a pharmaceutically acceptable salt or solvate

t her eof A ared by a process 5 which conpri i an

acti vat ed der| va{Jz I've of a conpound of f%r mula (VI), sugﬁﬁgéﬁgﬁ?\&o?c}?d
chloride, with a conpound of fornula (IV) using general nethods described
in J. March, Advanced Organic Chem sty, 4'~ Edition, J Wley & Sons, 1992,
p. 417-418 30 And thereafter optionally carrying out one or nore of the
following r one conpound of formula (1) into another
conpound  of %a??énruﬂ a"g(ﬁy%x%odﬁg’izmg 12 PCTI EP2006/ 007390 2. Removi ng
any pr ot ect BngFamings s@able phaimageutioaldacapibkie piiboranivate ofdbe ceropmpd abl e sal t
or solvate of ghe conpound so forned. 5 Conpounds of formula (VI) may be
prepared by conventional hydrolysis and decarboxylation of a conpound of
formula (MI) R N. Fe NOP Oop (M) wherein R and R2 are as defined
in formika Compofindss ohx&ﬁ%erav Yl b%b@dnw rceﬁ\%noﬂﬁ? v@rggéﬁ@a'a § group

such as tert- butyI oxycar bony or enzyl oxycar bon Pis a
sui tabl e al péwarawl@ﬁ%a%ww#ﬁp ormyla &Myi | usi ng aqueous sodi um
hydroxi de in a suitable sol vent such?as 1, 4- d| oxane fol |l owed by

acidification and decarboxyl ati ating in a suitable solvent such as
tol uene. 15 Conmpounds of fornula ( may be prepared by reaction of a
conmpound of formula (VIII) R,\L/hU N/R2 L (MIl) wherein R and R2 are as
defined in fornmula (1), Lis a suita egyvi ng group such as

) oP

( 0% “op

(vi)
wherein R' and R? are as defined in formula (1), Q is hydrogen or a suitable nitrogen
10  protecting group such as ferf-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ)
and P is a suitable alkyl group such as methyl or ethyl, using aqueous sodium
hydroxide in a suitable solvent such as 1,4-dioxane followed by acidification and
decarboxylation by heating in a suitable solvent such as toluene.

15  Compounds of fomula (VIl) may be prepared by reaction of a compound of formula

(Vi

R g
kA

(vin
wherein R' and R? are as defined in formula (I), L is a suitable leaving group such as
20  a halogen, for example bromine, and Q is hydrogen or a suitable nitrogen protecting
group such as terf-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ), with a
suitable dialkyl malonate such as diethyl malonate under palladium catalysis in a
suitable solvent such as 1,4-dioxane at reflux using a method similar to that
described in S.L. Buchwald et al, J. Am. Chem. Soc., 2000, vol 122, p1360-1370
25
Compounds of formula (VIII) may be prepared by reaction of a compound of formula
(IX)



20 a hal ogen, for exanple brom ne, and Qis hydrogen or a suitable nitrogen
protecting group such as tert-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl
(CBZ), with a suitable dialkyl malonate such as diethyl malonate under

pal ladiumcatal ysis in a suitable solvent such as 1,4-di oxane at refl ux
using a meMOPWIM Par to that descriéd in S. L. BuchR&TAEP2{06/847390; ~ Am
Chem Soc., 2000, vol 122, pl1l360-1370 25 Conpounds of formula (VII1) may be
pr epar ed by reaction of a conpound of formula (1X) WD 2007/012479 13

PCT/ EP2006/ 007390 o L (IX) wherein L is halogen, with a conpound of
formula (11), using reaction conditions 5 suitable for a reductive

am nation, for exanple in the presence of a reducing agent such as sodium
tri(acetoxy)borohydride in a suitabl etsolvent such as dichl oronet hane or

1, 2-di chl or oet hane. Conpounds of forgn VI) may al so be prepared- by
conventional hydrolysis of a 10 corrp of formula (X) R/NTR N OP (X

wherein R and R2 are as defined in formulda (1), Qis hydrogen or a suitable
nitrogen protecting group such as ter§jl )butyl oxycar bonyl (BOC) or

benzyl oxycar bonyl (CBZ), 15 and P is suitabl e al kyl group such as nethyl,
using a sui tvdisrein Baisehalogen, with & crorpsind ol iformuiay (I onsitg reastien sonditigdse sol vent

o7 epar od Ty T oo RBudhe anfipuh PEOBmEPITIN BR3gRe o Bl She™ar
]P or Prul a (x?/)sucl@ ep gse*pw tri(acetoxy)borohydride in a’ suitable solvent such as

dichloromethane or 1,2-dichloroethane.

Compounds of formula (VI} may also be prepared by conventional hydrolysis of a
10 compound of formula (X)

Ry
O,

X)
wherein R' and R? are as defined in formula (1), Q is hydrogen or a suitable nitrbgen
protecting group such as tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ),
15 and P is a suitable alkyl group such as methyl, using a suitable base such as
aqueous sodium hydroxide in a suitable solvent such as tetrahydrofuran or 1,4-

dioxane.

Compounds of formula (X) may be prepared by reacting a compound of formula (Il)

o,

(X1
wherein P is a suitable alkyl group such as methyl and L is a suitable leaving group
such as a halogen, for example bromine, in the presence of a suitable base such as

20  with a compound of formula (XI),

25  diisopropylethylamine in a suitable solvent such as dimethylformamide.

Compounds of formula (XI) wherein P is methyl may be prepared by reaction of a
compound of formula (XII),



wherein P is a suitable alkyl group such as nethyl and L is a suitable

| eaving group such as a hal ogen, for exanple bromne, in the presence of a
sui tabl e base such as 25 diisopropylethylamne in a suitable solvent such
as dineth i de. Conpounds of forrgula (XI) whereipn P is nethyl may be
pr epar ed &6?@2@{2"%n of a conpound of qlf‘lor mila (X1), YOER®YIIN79 14

PCT/ EP2006/ 007390 1QJOH (XIl) wherein L is a halogen such as bromne, with
met hanol in the presence of trimethylsilyl chloride. Conmpounds of fornula
(XI'1) are commercially available. 5 The present invention provides a process
for the preparation of a conpound of formula (1) wherein A is substituted
phenyl and X is CH2 or a pharmaceufically acceptable salt or solvate

t hereof , which process conprises re a conmpound of formula (XII1), R
NY. R ~N'" 10 OH (XII1) wherein o2 are as defined in fornmula (1),
Zis C(l.)alkoxy and Qis hydrogen or a suitable nitrogen protecting group
such as tert-butyl oxycarbonyl (BOC) orXibenzyl oxycarbonyl (CBZ) with a
conmpound of h a;q( i S Ofi Wt abl i r eagent
such as. 1o (Ingem Lo 2@%%5‘?"285?’?.33-Ef?ﬁ‘?ﬂ%aﬂ'@oé’?fﬁ“@eﬁpe’%&?éﬁ%bmf |

N di cycl ohe¥imetdsidsdloride. deonpsungs ofi fermulas(Xi} ane|commargialiytavailable. as

di chl or ogret hane, di nethyl formam de or m xtures thereof. And thereafter
optionally carrying out one or. nore of the follow ng reactions: 20 1.
Converting Offe PERSSPOITVENtON BraYiden a Rregess derothgnrreprrativrh phaursrstng 6f nul a (1) ;

2. Renovi ngfoamilaPmowBéreinna igrsabtitutdd phefiyliang X is WH.o8 & ghaakdmeGRdly cal

acceptabl e sal t gl' s?l vat e of thef co,nﬁ)ound so forned. 25
acceptable salt or solvate thereof, which process comprises reacting a compound of

( formula (X1},

10
OXH)

wherein R' and R? are as defined in formula (I}, Z is Calkoxy and Q is hydrogen or
a suitable nitrogen protecting group such as tert-butyloxycarbonyl (BOC) or
benzyloxycarbonyl (CBZ) with a conipound of formuia (IV} in the presence of a

15 suitable coupling reagent such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
(EDC) or N-dicyclohexyl carbodiimide (DCC), in a suitable solvent such as
dichloromethane, dimethylformamide or mixtures thereof.

And thereafter optionally carrying out one or more of the following reactions:

20
1. Converting one compound of formula (1) into another compound of formula (1);
2. Removing any protecting group;
3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound so

formed.

25
Alternatively, a compound of formula (I} wherein A is substituted phenyl and X is CH;
or a pharmaceutically acceptable salt or solvate thereof, may be prepared by a
process which comprises reacting an aclivated derivative of a compound of formuta
(Xill), such as an acid chloride, with a compound of formula (IV} using general



Alternatively, a conpound of formula (1) wherein Ais substituted phenyl and
Xis CH2 or a pharnmaceutically acceptable salt or solvate thereof, may be
prepared by a process which conprises reacting an activated derivative of a
conmpound of forrmula (XIl11), such as an acid chloride, with a conpound of
fornul a (1P 2¥NY Yeneral WO 2007/ 012470 15 PCT/ EP2008FHEPHEH00738: hods
described in J. March, Advanced Organic Chem sty, 4th Edition, J Wley &
Sons, 1992, p. 417-418. And thereafter optionally carrying out one or nore
of the follow ng reactions: 5 1. Converting one conpound of formula (1)

i nto anot her compound of formul a (Alé); 2. Renoving any, protecting group; 3.
Forning a suMgtipdedescaEbehibeliMareh. Advencsd panic ghemis, 4o Ediiee HWilBhd conpound
so formed. $hsCommpopnghy-al formula (XI11) may be prepared by conventional
hydrol ysis and decarboxyl ation of a conmpound of formula (XIV) RR2 OP O CP
(XIV) 15 wherein R and R2 are as defined in fornula (1), Qis hydrogen or

a suitabl e niid grRafterUphbeMY cargyiny cuUt Pné bahoref theléilolingyrbastivagr bonyl (BOC) or
benzyl OXﬁiar bonyl (CBZ), Z is C(14)aikoxy and P is a suitable al kyl group
such as thyl or ethyl, using aqueous sodium hydroxide foll owed by

aci dificati onh odvettrgesnzaoyipatndsf farpnubee@itinto gnotheraompuundadfifenstd (fent such as

tetrahydrofuta r..l. 4-di oxane. .Conpounds of formula (XIV) may be
pr epar ed byué‘eggﬁogﬂgSP)g%r%@SE%rﬁ%)'of formula (XV), H 01 OP OOP
3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound so
formed.
10
Compounds of formula (XIi) may be prepared by conventional hydrolysis and
decarboxylation of a compound of formula (X1V)

oP
0% opP
(XiV)

15 wherein R' and R? are as defined in formula (1), Q is hydrogen or a suitable nitrogen
protecting group such as terf-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ), Z
is Cy4alkoxy and P is a suitable alky! group such as methyl or ethyl, using aqueous
sodium hydroxide followed by acidification and decarboxylation by heating in a
suitable solvent such as tetrahydrofuran or 1,4-dioxane.

20
Compounds of formula (XIV) may be prepared by reaction of a compound of formula
(XV),
H
0
oP
o~ ~op
(XV)

25 wherein Z is Cy.qalkoxy and P is a suitable alkyl group such as methyl or ethyl, with
a compound of formula (ll) using reaction conditions suitable for a reductive
amination, for example in the presence of a reducing agent such as sodium



(XV) 25 wherein Zis C(l4)alkoxy and P is a suitable alkyl group such as
methyl or ethyl, wth a conpound of formula (11) using reaction conditions
suitable for a reductive amnation, for exanple in the presence of a

reduci ng as sodi um WO 2007/ QA2479 16 PCT/ EP, 007390

tri(acet oé@?g@?@ﬁgt{}’ri de in a suitable gél vent such as %‘9@%@8%%%9%% or

1, 2- dichl oroet hane. Conpounds of formula (XV) nmay be prepared by
conventional hydrolysis of a 5 conpound of fornula (XVl), ol~ OP OCOCP
(XVI) wherein Zis Cp.,ralkoxy and P is alkyl such as ethyl, using a

sui tabl e aq i ] i r I G AL N, a it abl e

sol vent s ucﬁrﬂ%&?’gﬁ r0 g‘m}’gﬁ%éfcﬂ? Zaﬁ sqli%&lgc(;% ﬁg’éﬁnggmo% Ef g‘?@rﬁ'llogie&%?@?) Orrsnlig?' be
prepared by dichleeethéea conpound of fornula (XVI1) p (XVI1) 15 wherein L is
hal ogen such as bromine and Z is Crrdral koxy, with a suitable dialkyl

mal onat e such as di ethyl mal onate under palladiumcatalysis in a suitable
sol vent su&empeundsqolyfasiuiaeCaf) may [bexpgparad by senveotipngl hiydralysis ft hat
describeg i Bompdund dPfFRVRI(vEL al . J. Am Chem Soc., 2000, vol 122,
pl1360-1370. 20 Conpounds of fornula (XVII) may be prepared according to the
procedure described in A Tronel ynQetfal, European Journal of Medicinal
Chem stry, 1986, vol 21(5), p397- hegpresent invention provides a
process for the preparation of a co 25 formula (1) wherein Ais
phenyl and X is Cve2 or a pharnmaceuticall aogcept.abl e salt or solvate

t hereof, which process conprises reacti gP conmpound of formula (XVII1)

RLt 5N R OH 1)

wherein Z is Cy4alkoxy and P is alkyl such as ethyl, using a suitable aqueous acid,

such as dilute hydrochloric acid, in a suitable solvent such as tetrahydrofuran.
10
Compounds of formula (XV1) may be prepared by reacting a compound of formula

(Xvi)
s

(XVII)
15  wherein L is halogen such as bromine and Z is Calkoxy, with a suitable dialkyl
malonate such as diethyl malonate under palladium catalysis in a suitable solvent
such as 14-dioxane at reflux using a method similar to that described in S.L.
Buchwald et af, J. Am. Chem. Soc., 2000, vol 122, p1360-1370.

20 Compounds of formula (XV!I} may be prepared according to the procedure described
in A. Tromelin et al, European Journal of Medicinal Chemistry, 1986, vol 21(5), p397-
402.

The present invention provides a process for the preparation of a compound of
25 formula (1) wherein A is phenyl and X is CMe; or a pharmaceutically acceptable sait
or solvate thereof, which process comprises reacting a compound of formula {XVIIl}

Oy

OH
Me Me



Me e WD 2007/012479 17 PCT/ EP2006/ 007390 (XVII1) wherein R and R2 are as
defined in formula (I) and Qis hydrogen or a suitable nitrogen protecting
group such as tart-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ) with a
conmpound of forrmula (IV) in the presence of a suitable cou Iing reagent 5
such as 1- WY1 ami nopr opyl ) - 3- et I car bodi i mi de FEE)'@?ZOBW LG

di cycl ohexyl carbodiimde (DCC), in a suitable solvent such as

di chi oronet hane, di nmethyl formam de or m xtures thereof. And thereafter
optionally carrying out one or nore of the follow ng reactions: 10 1.
Converting one conpound of fornula (Iii’i)iﬁﬁto anot her conpound of formula (I);
2. Renoving any protecting group; 3. A ng a suitable pharnaceuti cal
accept abl e sgerei®!R'savldvRE greods tdfired omMwmo”d @oand QrigBEdrogln AF lzegunablievel y, a

conmpound of formula (1) wherein A i nyl and i 2 or a

har maceut | s auesba S s a5 torBitiveaBits Bed) RiFretonfenarda by a
]E)r oc elss Whi(CBZpwitpa baﬂﬁomda:ﬁdmngae(tm mathé v&te&egﬂaisuﬁﬁle/mugfin%are?gémornd( o{/)
ormula (XVI11), _suc a ci.d ¢ i de i t co 0 a (I
usi ng gerter aﬁ“cﬁret ﬂsodsh&%‘&a"ggy %o&rqplxﬁ-}_-e%yéqa\éﬁﬂdu @Gang@geg oni é@"&ﬁmejm sty,
4u' Edi t i on,dicycid¥idgicadoSionide (DCLI2in p.suitdble éb&eptAmbht herdizmidrametbmq,onal |y
carrying OUtdguﬂaﬁﬁﬁﬁn%@S.op{nh&ﬂgs{h%}elof.’w ng reactions: 25 1. Converting one

of a into

conmpound of anot her "conpound of fornula (1); 2. Renoving
any protecting group; 3. Form ng a suitable pharmaceutical acceptable salt

or sol vate ndttililﬁe%%&%gllysﬁyginglroﬂ%e o??nog%@#&ﬂ&\ﬁ%&fg?écgm@' a (XVI11) may

g(:a) prepa1roed y convent1 onal ySI'S 0O conpoun ormula (XIX) RNR N
1. Converting one compound of formula (l} into another compound of formula (1);
2. Removing any protecting group;
3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound so
formed.
15

Alternatively, a compound of formula (I} wherein A is phenyl and X is CMe; or a
pharmaceutically acceptable salt or solvate thereof, may be prepared by a process
which comprises reacting an activated derivative of a compound of formula {(XVii),
such as an acid chloride, with a compound of formula (IV) using general methods

20 described in J. March, Advanced Organic Chemisty, 4" Edition, J Wiley & Sons,
1992, p. 417-418.

And thereafter optionally carrying out one or more of the following reactions:

25 1. Converting one compound of formula (1) into another compound of formula (1);
2. Removing any protecting group;
3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound so
formed.

30, Compounds of formula (XVII) may be prepared by conventional hydrolysis of a
compound of formula (XIX)

&}

oP
Me Me



Me e WD 2007/012479 18 PCT/ EP2006/ 007390 (XI X) wherein RL and R2 are as
defined in formula (1), Qis hydrogen or a suitable nitrogen protecting
group such as tent-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ), and P

is a suit goo%ﬁyé,rgr oup such as methyg, using a sui t@@f{ﬁﬁ%%,@ych as b5

aqueous lithrum oxide in a suitable solvent such as I oxane.
Compounds of fornmula (Xl X) may be prepared by reacting a conpound of formula
(VIT1) with a conpound of fornula (XX) e ne OF O 10 (XX) wherein Pis a
sui tabl e al kyl group such as nmethyl using a procedure simlar to that
described in J.F. Hartwg at al, J.Am m Soc., 2002, vol 124,

pl12557-12565. The 1reac;i on may be carried out in the presence of a suitable
base such a¥hefeirmRuand B1 @eg/ag dafiery i) famure(), & is bydragencoronsuiiable thiteogen em such

as. bi S(di begzddilg RRdupPalchatl #MbubRpd Akl (0T or bl RRERBAY tepANd i N 2
sui tabl e solvent Such as toluene. "The preSent 1'nvention provides a process
for the prepad & ioA Bitable ApSmup Bich aometivh using useitale, base sughenyl and X

is CHVE §r aqidbus NP hydratide/indCRRRMIABbIGent Sich asOr4-8Rkt € t her eof, which
process conprises reacting a conpound of formula (XXI) R./NyR~ N OH 20 M

(XXI') wherein R and R2 are as defined in fornula (1) and Qis hydrogen or
a sui tabl e CahipbSR ofFE@AESE DXIRY il Walpreptréd By rdting BWobtpBun-ar fomna (BOC) or

gegﬁiy![ gﬁrga@\zﬂgﬁxém%g&géﬁ@wp}g@%glgggyognd of formula (IV) in the presence of

1- (3-di net hyl am nopropyl ) -3-ethyl carbogh i m de (EDC) or N, N -
di cycl ohexyl carbodiim de (OCC), in g,stita®bl e sol vent such as
di chl oronet hane, di nmet hyl f ormam de or @i xtures thereof.

( 10 (00
wherein P is a suitable alkyl group such as methyl using a procedure similar to that
described in J.F. Hartwig et al, J.Am.Chem.Soc., 2002, vol 124, p12557-12565. The
reaction may be carried out in the presence of a suitable base such as lithium
di{cyclohexyl}amide, a suitable catalyst system such as bis(dibenzylidene} palladium
15  (O)ftri(tert-butyl)phosphine and in a suitable solvent such as toluene,

The present invention provides a process for the preparation of a compound of
formula (I) wherein A is phenyl and X is CHMe or a pharmaceutically acceptable salt
or solvate thereof, which process comprises reacting a compound of formula (XXI1)

O

20 Me
(XX1)
wherein R! and R? are as defined in formula (1) and Q is hydrogen or a suitable
nitrogen protecting group such as ferf-butyloxycarbonyl (BOC) or benzyloxycarbonyl
(CBZ) with a compound of formula (IV) in the presence of a suitable coupling reagent
25 such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC) or N,N-
dicyclohexylcarbodiimide (DCC), in a suitable solvent such as dichloromethane,
dimethylformamide or mixtures thereof.

And thereafter optionally carrying out one or more of the following reactions:
30



And thereafter optionally carrying out one or nore of the foll ow ng
reactions: 30 WO 2007/012479 19 PCT/ EP2006/ 007390 1. Converting one
conmpound of forrmula (I) into another conpound of formula (1); 2. Renoving
any protecting group; 3. Form ng a suitable pharmaceutical acceptabl e salt

or solvate of t he corrpound so fornmed. Al ternatively,
formula (1) WOHBIYRH? A i s phenyl and X is CHWe or a phd’FfFE@g%B@"é?q

acceptabl e salt or solvate thereof, nay be prepared by a process Whl ch
conprises reacting an activated derivative of a conmpound of forrmula (XXl),
such as an acid chloride, wth a compound of fornula (1V) using general

met hods 10 descrl bed in J. Marc Adv A Edition, J
Wley & Sons!: CPQQQZ""%O"BWP&%JB%WH’”?%@H'étBFPgseroﬁ?fquHéﬁ P{fg@’ﬁ? M ng out one
or nore of ttleR‘eﬁioMawaﬁgprromtggmep 15 1. Converting one conpound of fornula
(I') into ano&hg CO rot ectl o9 group;

3. Forning a>sUPTABY Sﬂ'ﬂag’llmélﬂ??e@h?ai éﬁg@gﬁpétﬁag Ogg?lYaq%P%é 5% he

compound so féormed. 20 Conpounds of forrmula (XXI) may be prepared by
convent i 0£al hydrol ysis and decarboxylation of a conpound of formula (XXI1)
NOP M (XXI'l) wherein R and R2 are as defined in formula (1), Qis
hydr ogen or Altesnativelip & compoungeof forriula (ibwbeneinngy isyploanyl snd X iasCHMe or a

tent -Dut ! oxyicanRaitarf BCChidbie BANGHNMKCREREN Yoy (P kpaRBty bidcsgsul 1201 e

al kyl group suc as ne using a ueo
fol | owed by ulmctdpﬁmnr@tesaﬁa@*n@ aaea;avmgermmoqu chmpeYNeyofi fnrraui@ lmosl:hbl e

sol vent SUC%&E ab dh stééﬁaﬁdé”wnheé wﬂydah?for?&wa%ﬂ/)%mao | hethgysul 2
(XXI'1) U% prepared from a compound EVI I 007/ 012479 20
pCT/ Ep20 /Oq;e;sg@yd in J. March, Advanced Organic Chemisty, 4 Edition, J Wlley & Sons,

1992, p. 417-418.
And thereafter optionally carrying out one or more of the following reactions:

15 1. Converting one compound of formula () into another compound of formula (1);
2. Removing any protecting group;
3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound s
formed.

20 Compounds of formula (XXI) may be prepared by conventional hydrolysis and
decarboxylation of a compound of formula (XX!I)

Nou
Me p

{XXI)
wherein R' and R? are as defined in formula (1), Q is hydrogen or a suitable nitrogen
25 protecting group such as fert-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ)
and P is a suitable alkyl group such as methyl or ethyl, using agueous sodium
hydroxide followed by acidification and decarboxylation by heating in a suitable
solvent such as 1,4-dioxane or tetrahydrofuran.

30 Compounds of formula (XXi) may be prepared from a compound of formula (Vi)



R/NY NOP OOP (MIl) wherein RL and R2 are as defined in fornula (1), Q
is hydrogen or a suitable nitrogen protecting group such as

tert-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ) 5 and P is a suitable
al kyl gro met hyl or ethyl, usgjng standard al kyl at.i condi tions.
For exanpwﬁ)igﬁg??%n with a suitable biée such as sodiﬂ%?ﬂ%ﬁ&ﬂﬂ@wgtogether
with a suitable nethylating agent such as iodonethane, in a suitable
solvent, for exanple dinethylfom am de. 10 The present invention provides a
process for the preparation of a conmpound of fornula (1) wherein Ais
phenyl and X is CH2CH2 or a pharmaceytically acceptable salt or solvate

t hereof, which process conprisesg qgtgmmg a conpound of formula (XXIl1) YR
OHC ~ Ng 15 (XXI11) wherein Y an%Tsﬁrére as defined in fornula (1), with a
conpound of forrmula (I1) using reaegyion conditions suitable for a reductive
am nation, for exanple in the presengeQf _a reducing agent such as sodi um
tri(acetoxy)borohydride in a suitable | vglnt such as di chl oronet hane or

1, 2-di chl oroet hane. 20 And thereafter yoned | y carrying out one or nore of
the follow ng reactions: 1. Converting q@geonmpound of formula ()) into

anot her conpound of formula (I); 2. Renoving any protecting group; 25 3.
Form ng a suitabl e pharmaceutical accdptlable salt or solvate of the conmpound
so formed. (&8P (; : i1Ng a
conmpound of Wf or quitﬂgé#ﬂ (%r{a/)%%hlgegdéﬁd%%}wipggéﬁ%%gﬁl@%b}éggﬁbﬁlc . OH

protecting group such as terf-butyloxycarbonyl (BOC) or benzyloxycarbonyl {CBZ)

5 and P is a suitable alkyl group such as methyl or ethyl, using standard alkylation
conditions. For example reaction with a suitable base such as sodium hydride
together with a suitable methylating agent such as iodomethane, in a suitable
solvent, for example dimethylformamide.

10 The present invention provides a process for the preparation of a compound of
formula {l) wherein A is phenyl and X is CH,CH; or a pharmaceutically acceptable
salt or solvate thereof, which process comprises reacting a compound of formula

(XX
OHC YR
@\/*'O/

o]

15 (XXl
wherein Y and R® are as defined in formula (1), with a compound of formula (1) using
reaction conditions suitable for a reductive amination, for example in the presence of
a reducing agent such as sodium tri(acetoxy)borohydride in a suitable solvent such

as dichloromethane or 1,2-dichloroethane.

20
And thereafter optionally carrying out one or more of the following reactions:

1. Converting one compound of formula (1) into another compound of formula (1),
2. Removing any protecting group,
25 3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound so

formed.

Compounds of formula (XXIIl) may be prepared by reacting a compound of formula
(XXIV)



O (XXIV) wwth a compound of fornmula (1V) in the presence of a suitable
coupling reagent such as 1-(3-dinmethylam nopropyl)-3-ethylcarbodiim de
(EDC) or N5 N - 5 dicydohexyl carbodiimnmde (DCC). in a suitable solvent such
as dichl oromet hane, dinethylformam de gr m xtures thereof. Alternatively, a
conpound oWORBYHIHZY (XX1 11) may be pr epﬁr ed by reacti nSCHEPUBHNGING of
formula (V) with an activated derivative of a conpound of fornula 10
(XXI'V), such as an acid chloride, using general methods described in J.
March, Advanced Organic Chem sty, 4"' Edition, J Wley & Sons, 1992, p.
417-418. The present invention prgyides a process for the preparation of a
conpound of formula (1) wherein I , 5-pyridyl and X is CH2CH2 or a
pharmaceutically 15 acceptable salt e thereof, which process
corrpri ses hydrogenation of a conmpound of fgormula (XXV), R\' R2 LLNNNN JJJJ
HR N O(XXV) wherein R and R2 are as defined in formula (I) and Qis
a suitable protecting group 20 such &lYlert-butyl oxycarbonyl (BOC) or

benzyl oxycarfgydo Jfaaza of Brrhlig (m m&ﬁaﬁﬁéseﬁceaef%wuttahé @o@ﬂﬁ@l'éé‘gbnt%&ﬁﬁ' as

pal I adi um bl ack an n a suitable solvent such as pethanol. "And thereafter
optional Iy @rryih Qi'ﬁn"?théf'ﬁﬁ“'lﬂpmr%'?é elicaphodiraige owi HEDFRact i9%6ns: N¥s 1.
Converti g emgci6RpREbediPhidé QDT am(é)suitéﬁ:@ saRehth@ichCasnanroriéthar, mul a (1) ;
2. Renovi ngga %’th)@tr ot ect i ng gq ¥ Form ng a suitable pharmaceuti cal
accept abl e SP§hyforragnige ppmpgure @9@8 ound so forned. 30 WD 2007/012479 22
PCT/ EP2006/ 007390 Conpounds of fornula (XXV) may be prepared by reacting a
conmpound of Af!tgrrng}i'vle%. a compound of formula (XXIIl) may be prepared by reacting a

compound of formula (IV) with an activated derivative of a compound of formula

10  (XXIV), such as an acid chloride, using general methods described in J. March,
Advanced Organic Chemisty, 4™ Edition, J Wiley & Sons, 1992, p. 417-418.

The present invention provides a process for the preparation of a compound of
formula (1) wherein A is 2,5-pyridyl and X is CH,CH, or a pharmaceutically

15  acceptable salt or solvate thereof, which process comprises hydrogenation of a
compound of formula {(XXV),

gy
tl\/\'r Uwﬁ

0
(XXV)
wherein R' and R? are as defined in formula (I) and Q is a suitable protecting group
20  such as ter-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ} in the presence of
a suitable catalyst such as palladium black and in a suitable solvent such as
methanol.

And thereafter optionally carrying out one or more of the following reactions:
25
1. Converting one compound of formula (1} into another compound of formula (l);
2. Removing any protecting group;
3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound so
formed.
30



(XXVI) RIN/RNN/ OH O (XXVlI) 5 wherein RlL and R2 are as defined in
formula (1) and Qis is a suitable protecting group such as
tert-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ), with a ( conpound

of formul I ' he presence of a suj4 able coupling h as 1
(3- di met hy gr%wr?%irlg)%yl ) - 3- et hyl car bodi 22 de (EDC) or PRS0
N, N - di cycl ohexyl carbodiimde (OCC), in a suitable solvent such as

di chl oronet hane, dinethylformam de or 10 m xtures thereof. Alternatively, a
conpound of forrmula (XXV) may be prepared by reacting a conpound of formula

(I'V) with a | ' ' PO f ( such as
an acid chl g’??ﬁ%ﬁ”@%?ﬁgﬁggﬁg%’y@éfﬁg ggp%escri%ggéqgngggmk@rnghwhmvanced
Organi ¢ Chenf®&WM), 4" Edition, J Wley & Sons, 1992, p. 417-418. Conpounds
of formula (XXVI) may be prepared by conventional hydrolysis of a conpound
of formula (XXVI1) NyR R~tNJJ N rL.®R. RO 20 (XXVII) wherein Rl and R2 are
as defined:in fornmula (I), Qis is|a puitable protecting group such as

tert-butyl oxycarbonyl (BOC) or benzW oxycarbonyl (CBZ), and P is a suitable

al kyl group such as nethyl, using a%@b;:ébase such as aqueous |ithium
hydroxide in a suitable solvent suchl 4- gy oxane. 25 Conpounds of
formula (XXVI1) may be prepared by reacti ng0 conpound of formula (XXVIII)
(XXV1)
5 wherein R' and R? are as defined in formula (1) and Q is is a suitable protecting
group such as tert-butyloxycarbonyl (BOC} or benzyloxycarbonyl (CBZ), with a
(" compound of formula (IV) in the presence of a suitable coupling reagent such as 1-
| (3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC) or N,N'-dicyclohexylcarbodiimide
(DCC), in a suitable solvent such as dichloromethane, dimethylfformamide or
10  mixtures thereof.

Alternatively, a compound of formula (XXV) may be prepared by reacting a

compound of formula (IV) with an activated derivative of a compound of formula

(XXV1), such as an acid chloride, using general methods described in J. March,
15  Advanced Organic Chemisty, 4™ Edition, J Wiley & Sons, 1992, p. 417-418.

Compounds of formula (XXVI) may be prepared by conventional hydrolysis of a
compound of formula {(XXVII)

i '-E-R'
Q J

IN
LN OP

o
20 (XXV)
wherein R' and R? are as defined in formula (1), Q is is a suitable protecting group
such as tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ), and P is a suitable
alkyl group such as methyl, using a suitable base such as aqueous lithium hydroxide
in a suitable solvent such as 1,4-dioxane.
25
Compounds of formula (XXVIl) may be prepared by reacting a compound of formula
(XXVIIN



WD 2007/ 012479 23 PCT/ EP2006/ 007390 OHC ~Hop O (XXVII1) wherein Pis a
sui tabl e al kyl group such as nethyl, with a conmpound of fornmula (Il) wusing
reaction conditions suitable for a reductive am nation, for exanple in the 5
presence of a reducing agent such as sodiumtri (acetoxy)borohydride in a
suitabl e & WEMH2EBch as di chl oromet hdde or 1, 2- di chl SEEERHEEEBI3®onpounds
of formula (XXVII1I1) may be prepared by reacting a conpound of fornula

(XXI'X) OHC ,H 10 er (XXIX) wth a suitable alkyl acrylate such as nethyl
acrylate at elevated tenperature, for exanple under m crowave conditions,
in the presence of a suitable cat%?yst system such as allyl palladium(I1l)

chloride dinmer/tri(o-tolyl)phosph d a suitable base, 15 such as sodi um
acetate. A suitable solvent is dinet oA de. It will be appreciated by
those skilled in the art that it may be nedgssary to protect certain

reactive substituents during some of the above procedures. Standard
protection and deprotection techni qud&XVBlich as t hose described in G eene

T.W 20 Protgetdiye agra%eﬂgbué BIKPF BN eucﬁya&t,hﬁzgwwnﬂ\ls%% BLgnsd (Wfbﬁl%ila( #981% can

be used. For exanple, primary amnes can be protecte pht hal'i m'de,
trifl uor oacatsifg, regetipnyeonditiops suitable, fosxg cedustivey pmingdien: oo eyempiBoAytheor trityl

derivati \\es.prldhBO %Y b irbdiingthgdhO4RA asCRBiuREHIRICRiRPbEBhARid8Sh & Riitadib dehyde or
ket one groups can rotected as acetals, etals, thioacetals or

be pr .
t hi oket al s. SOMBRtGLER 8 dighlgfometiiane gr hésichiosceiaRPeved using 25 conventi onal

procedures well known in the art. For exanple, protecting groups such as
tert-butyl oxycarbonyl may b ved usin n acid such as hydrochloric or
LETH ur of oaSrmoua o e SoMITER hederied B BRc e A MAURG HEHENE

di et hyl et herxxi)4- di oxane, isopropanol or m xtures thereof. 30

Pharmaceutically acceptable salts rr%x: be prepared conventionally by reaction
with the appropriate acid or acid dery I ve. '
-

10 Br
(XXIX)

with a suitable alkyl acrylate such as methyl acrylate at elevated temperature, for

example under microwave conditions, in the presence of a suitable catalyst system

such as allyl palladium (ll} chloride dimer/tri{o-tolyl)phosphine, and a suitable base,
15  such as sodium acetate. A suitable solvent is dimethylformamide.

It will be appreciated by those skilled in the art that it may be necessary to protect
certain reactive substituents during some of the above procedures. Standard
protection and deprotection techniques, such as those described in Greene T.W.
20 Protective groups in organic synthesis, New York, Wiley (1981), can be used. For
example, primary amines can be protected as phthalimide, trifluoroacetyl, benzyl,
tert-butyloxycarbonyl, benzyloxycarbonyl or trityl derivatives. Carboxylic acid groups
can be protected as esters. Aldehyde or ketone groups can be protected as acetals,
ketals, thioacetals or thioketals. Deprotection of such groups is achieved using
25 conventional procedures well known in the art. For example, protecting groups such
as tert-butyloxycarbonyl may be removed using an acid such as hydrochloric or
trifluroroacetic acid in a suitable solvent such as dichloromethane, diethylether, 1,4-

dioxane, isopropanol or mixtures thereof.

30 Pharmaceutically acceptable salts may be prepared conventionally by reaction with
the appropriate acid or acid derivative.



WO 2007/ 012479 24 PCT/ EP2006/ 007390 The present invention also provides
conpounds of formula (1211), (VI), (M1), (X, (X111, (XIV), (Xvill),
(XEX), (XX, (XXI1), (XXI11), (XXV), (XXVI) and (XXVIl) as shown above
wherein Y, nd R3 are as defined,for forrmula (I ' ogen or a
sui tabl e w&gq ’E?ung group such as ter%4butyl oxycar bon%/?“?%gﬁ%f&%s%

benzyl oxycarbonyl (CBZ) 5 and P is a suitable alkyl group such as ethyl.

These conpounds are useful as internediates in the preparation of conpounds
of the present i nvention. The potencies and efficacies of the conpounds of

this i ti d th
urmn ol oned ¢ Eraentiiiertof 8o pryideS LGRBAIRE oftbriti M, 190 RIREY. IR T Lave
denonst r at e(ﬂx‘b’&r(lqe&'ﬂ (X} XH), g (XXINBJKXY), (XX anheCHiRag shaveeabiove ,  usi ng
the FLIPR (GhaHIOTERT IR ahiFdi 48 a?'d@ﬁﬁedﬁ@%ﬁﬁ%a (U8 wapogep%?%%tglﬁé“ | bed

herei n. Compounds of 'formul a hei r ar fraceut acceptable salts
ar e t her ef oPeotectisg groupsguchras QH“@HWPH!’PQ"Vb(BQGh@F P?@M'@Xmﬁ‘fh@hﬂdﬁ@&s whi ch

are nedi gt e@nyirid Besumﬁ@?alkyi QFSURL Slich ésnefaﬂr trhesd aémsaﬁdswwaﬂﬁaé)f formul a

(1) and their pharnaceutlcalaé%/ acceptabl e salts are of use in the treatnent
of certain §EEMegiRISdR thepsep ‘§’Br°€|§?'§p‘§i9€ﬁ°fta%m&&%’!‘r”&é@%hageal refl ux

di sorders, functional dyspepsia, irritable bowel syndrone, constipation,

i nt est i nal eudo- obstr alytic ile fol | ow ot her 20
it pul aci o h6 e st lesaes BAbE SHopSunsls S ot A SR 49 ou

di Sﬁases Su@bterrﬂ&ediFﬁBEmaﬁﬁﬁ/peﬁﬁnM dnhtae ddmbnickhédréceptopbs eéiwbedirugs o
Crohn's ase, coliti cachexi.a a SOC ance seases suc

as cancdl SRS Comeoide (EREE BidvE 3pRonplt el BPoteharliial

cachexi a antheotGRR38drexeptber ssingctheaSLIPR i(Floardmettn deagihgr Plate &ehewr) r ef err ed
to as the " %né%n%%s%ﬁg?%% ged rg tion"). 25 It is to be understood that

"treatment” use heT hdes prophylaxis as well as alleviation of
establ i shed synptons. Thus the |nvent|on al so provides a conmpound of formula

I h i
ey apeqt | o ColfBEGs diRonia APaRfRER bRtEcaichy AEbAENe ol aiSfiedhef
di sor deil8 nebtisgtiethetreptment mmrqné@ép@@ﬂerswhlchpm megligteg via e (B*?ﬁ@nt i on
provi des a gROpGHNA &thlédpér”ﬂl’\baccﬁﬂﬁouﬁ&s Bf %}%&Haﬁ%actﬁéhbhaﬁﬂaggm.@w e salt

t hereof for use as t herapeutic 'substance 1 n the treatnent

gast r oi nt esBfGeatable; %? aeraf use imthgdregimant efceppin sgetsginteatinal giserders sudy s,

functional as gastroesophageal reflux disorders, functional dyspepsia, irritable bowel syndrome,

constipation, intestinal pseudo-obstruction, paralytic ileus following surgery or other

20  manipulation, emesis, gastric stasis or hypomotility caused by various diseases such
as diabetes and/ or by the administration of other drugs, Crohn's disease, colitis,
cachexia associated with advanced diseases such as cancer and/or the treatment
thereof, appetite/metabolism related cachexia and other disorders such as

( incontinence {(herein after referred to as the “Disorders of the Invention”).
25

It is to be understood that "treatment” as used herein includes prophylaxis as well as
alleviation of established symptoms.

Thus the invention also provides a compound of formula (l) or a pharmaceutically
30 acceptable salt thereof, for use as a therapeutic substance, in particular in the
treatment of the conditions or disorders mediated via the GPR38 receptor. In
particular the invention provides a compound of formula (I) or a pharmaceutically
acceptable sait thereof for use as a therapeutic substance in the treatment of
gastrointestinal disorders such as gastroesophageal reflux disorders, functional
35 dyspepsia, irritable bowe! syndrome, constipation, intestinal pseudo-obstruction,
paralytic lleus following surgery or other manipulation, emesis, gastric stasis or



35 dyspepsia, irritable bowel syndrone, constipation, intestinal

pseudo- obstruction, paralytic ileus follow ng surgery or other

mani pul ation, enmesis, gastric stasis or WO 2007/012479 25 PCT/ EP2006/ 007390
hyponotility caused by vari ous di seases such as di abetes and/ or by the

admi ni st r aMOFRM243 her drugs, Crohn's &% sease, coliti BCTERPAINH0ass0ci at ed
w th advanced di seases such as cancer and/or the treatnent thereof,
appetite/ metabolismrel ated cachexia and ot her disorders such as

i ncontinence. The 5 invention further provides a nethod of treatnent of
conditions or disorders in manmals including humans whi ch can be nedi ated
via the GPRIFPPEEHilt cRausethibyh Vafwﬁpﬁiﬁgﬁsaﬂ!ﬁ%nﬁgtéﬁbﬂgs tandf hr duftherer a

t her apeut i caldminigtRdtdn 261 dothdrf &9§¢ VEroRA® Wieadé, cohtis OcaeAsRs sbodidlédWig (1) or a
pharmaceutical |y acceptabl e salt thereof. 10 In anot her aspect,

t he
i nvention praypeRed f giseeseE usehor 2§ AR UnANder f 6'?‘?rultEPa(m§"tortheé?°f

phar maceut i capbitemteisiliah lr@ataétbécntekala raaefotnendre&eemuﬁ as inebRtirdhea TREAI canment
sorders nedi ated via the

for uselnthetref\atmant of t ecocg ons 0{ }
GPR38 rec’bpt'BYe"“‘P'h \ythee Previpess2 mglho SLﬂBﬁtﬂlﬂ’& of! RPN QT §isorpers Ay apy,
they will nahaminkl ub@mﬂ? rﬁmﬁa“mlvaﬁ@dcanrﬁeomad@tbawmetﬁnm reBpIOwhichon in

d th st t t t i t
21 S0 pr ovi e RHCHACEATIRL e GiHias 6 A BN LClY SHe O S PQRE eUBifound of

formula (1) atonspophdvhfaseuks {Icarld pharmaetitatiphecepable saltdveemff, and a
pharmaceutically acceptable carrier or excipient. 20 In a further aspect,
the present invention provides a process for preparing a pharnaceuti cal
conposi t10on,tn ahether aspeststhe imventicni prgvidasxfonie aise ohigp compbunid of formuladl) of 1) or a

phar maceut %éﬂ%m@&%ﬁ@%@@g@e&?&!é SRR PR e RRRRFRGEY hahnf R Pt 201 ©

carrier or I pi en maceut! cal I on 0 |nven i on,

whi ch may beuspiretha treatnisyt efdhe eoudieons osdnsordmsyneaizat%ﬂm thetGRR¥frecenter e and
at mospheric pressure, is usually adapted for oral, parenteral or rectal
adm ni stration and, as such, may be in the formof tablets, apsul es, oral
liquid prepdd A, UseothigeFanPoYAds 6f é‘gmulao(i)elﬁ‘g@?rapbfeﬁ’@ﬁs\ﬂ'"tleHB' Yebe powder s,

i nj ectabjse Gomrubtéts i iRtoe ascﬂhﬂﬁﬁééﬁﬁlcﬁf RRPBSHSH RS allordHABE ORItk Ostafdard Or al |y
30 admi ni strabl e cor@om tions %ﬁneral |y preferred. Tablets and capsul es

for oral admDAIMAGEHYGEHRrAFHSE: bér Pnpr nf inyse "fB’P?nP’%‘PE?SnﬁW appRReyice!
convent i onalcofyp6sifore Mifich Soiffrisas .—bwdpcn@da@efﬂbmlé &1)Qor @r;mg&haﬁeuruaayed mai ze

star oh, 0ol vl LY i hdd8 5Pl AR SN BeLapl M 5 o gy 1T ers

20 In a further aspect, the present invention provides a process for preparing a
pharmaceutical composition, the process comprising mixing a compound of formula
(I) or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

carrier or excipient.

25 A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for
oral, parenteral or rectal administration and, as such, may be in the form of tablets,
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, injectable or infusible solutions or suspensions or suppositories. Oraliy

30 administrable compositions are generally preferred.

Tablets and capsules for oral administration may be in unit dose form, and may
contain conventional excipients, such as binding agents {e.g. pregelatinised maize
starch, polyvinylpyrrolidone or hydroxypropy! methylcellulose); fillers {(e.g. lactose,
35  microcrystaliine cellulose or calcium hydrogen phosphate); tabletting lubricants (e.g.
magnesium stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch



35 mcrocrystalline cellulose or cal cium hydrogen phosphate); tabletting
| ubricants (e.g. nagnesiumstearate, talc or silica); disintegrants (e.g.
potato starch or sodium starch WO 2007/012479 26 PCT/ EP2006/ 007390

gl ycol I at 2@6:”3 %r;spept able wetting agepts (e.g. sodi U%Jr/?:i‘fo\f&/oo%bl phat e).

The tablets e coated according to nmethods well knoéwn 1n
pharnaceutlcal practlce Oral liquid preparations may be in the forn1of,
for exanple, aqueous or oily 5 suspension, solutions, enmulsions, syrups or
elixirs, or may be in the formof a dry product for reconstitution with

wat er or LAt ' ﬁgm r ns may
contain cont};@{] é?a?magcﬁéﬁp\t}gsﬁ%@ﬁ]ﬁggtsgégpen I n Ialu;ﬂ‘éhr?hat?feﬁ%tgﬁl%@bl t ol
syrup, cell L!UQYSQE epgtad\ascording to methpds walkknewadn aermsl pharmacguticalmiaddicé.yi ng
agents (e.g. lecithin or acacia), non-aqueous vehicles (which may include
edible oils e.g. 10 alnond oil, oily esters, ethyl alcohol or fractionated
veget abl e 0|Qf§b liquid cnsepagations ay (be. @ thgefory | of o forpexample, pQWP%Wb@'ﬁzoat es or

sorbi c agi dlsysgndion! Eol@RPb &flulsiok RyRIBS Iopeﬁsl.rsf by e ShPfor U & @Yt S
buffer salts and sweetenin Iv\aents as i ate. Preparations for oral

admi ni st r at iPERPUFHIP FRSoRSHLIGR With Materor 8‘(‘@ "EtﬁblﬁW?'@C'e@Sfﬂ"? %9 chdfddse of the
active cormwvéraubﬁs ey ¢umtaAm iconRhticrANbadities ucwas duspérdingnadentiogage forms

are prepared utilis co nd of the i ntj on har ymaceutical | y
accept abl e $8f t°[t5r¥8'fpeg?'ﬁ’5ﬁ8 ‘{épg‘%{'@?ﬁ Pt hyd(}@ﬁp%pg ed‘?@r %”‘5 ae[) @Bgéﬂe'i“ﬁj ection
mayI be presQélgeﬁcntl‘ﬁt:j un:cabacitgsagsaauerom eelgclesh(wmarrmyhﬁdudy ecg%le oilk elg. dgise |
utilisi ound .0 ent ar npceu a accep tabl e salt
t her eof r:'gnd a&"%r'%e?' |94y \?éz%r%leél}% "‘8‘ O'If:%?P g 8"%r 8‘?8?'?/3‘{ The
c_(alrrposi ti onge. gaymeth}deosLmbpyl?hydrmbemwmsoromerl,buscddﬂ)| @nd, df cmmtcsl ons in
ol y or aqu ta 0 S.S

suspendi ng, %H%ag&ﬁ' gflaﬁéurlgag/cgr ?ég‘g‘rs?’%éraéég%t %]iqoﬁ\/vt gg %’ %‘AF a?he active
i ngredi ent @pyropeate.nPrepaatiens fooeral administiationiroap be suitgibtyhfoandated a:bgn&e vehicl e,
e.g. sterileg, dﬁf@@?éﬂeés%%?th%cﬂecoﬁ%ogﬁé ore use. The conpound, dependi ng on

t he vehi cl e and concentration use can be either suspended or dissolved in
the vehil®le. In preparing solutions, the conmpound can be dissol ved for

i njection apgr fdal'én?é’rals"a@rﬁinfs'trﬁ% %fd)ruﬁlt fdoshdeN Fortridt Qreapre?:ﬁ}erdaptliligmﬁ' &l or
ampoul e and seal | ng. Advant ageously, adjuvants such as a | ocal anaesthetic,

preservat i vé%maﬂd‘dlﬂff“i‘%I”P’?F@}’Oﬁg%rﬁ’f‘§m§&°§“tﬂﬁ'§’s%ﬂ°9@ab'ﬁ Faft frereetang |assteritey 30
enhance t heyvghi@bl Férmilatibhe féroiRjeetidnt ingy bedgtededtdd MZenit addaRe fbim leigdGni nto the

vial and t h%mpoules or in multi-dose, utilising a compound of the invention or pharmaceutically

20 acceptable salt thereof and a sterile vehicle, optionally with an added preservative.

The compositions may take such forms as suspensions, solutions or emuisions in

oily or aqueous vehicles, and may contain formulatory agents such as suspending,

stabilising and/or dispersing agents. Alternatively, the active ingredient may be in

k_ powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water,

25 before use. The compound, depending on the vehicle and concentration used, can

be either suspended or dissolved in the vehicle. In preparing soiutions, the

compound can be dissolved for injection and filter sterilised before filling into a

suitable vial or ampoule and sealing. Advantageously, adjuvants such as a local

anaesthetic, preservatives and buffering agents are dissolved in the vehicle. To

30 enhance the stability, the composition can be frozen after filling into the vial and the

water removed under vacuum. Parenteral suspensions are prepared in substantially

the same manner, except that the compound is suspended in the vehicle instead of

being dissolved, and sterilisation cannot be accomplished by filtration. The

compound can be sterilised by exposure to ethylene oxide before suspension in a

35 sterile vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the compound.



wat er renoved under vacuum Parenteral suspensions are prepared in
substantially the sanme manner, except that the conpound is suspended in the
vehicl e instead of being dissolved, and sterilisation cannot be

acconpl i shed ba/ filtration. The corrpog?%d can be sterilised bé exposure to
et hyl ene o¥i0FHW?3? e suspension in a sterile vehi cPETERYY) Pﬂ"éﬁeousl y, a
surfactant or wetting agent is included in the conposition to facilitate
uni formdistribution of the conpound. WD 2007/012479 27 PCT/ EP2006/ 007390
Lotions may be fornmulated with an aqueous or oily base and will in general
also contain one or nore enul sifying agents, stabilising agents, dispersing
agents, suspending agents, thickening agents, or colouring agents. Drops
may be fg_r muoaibn;eednﬁyvdetfomnataqmlt@ _ﬁdiueﬁOQoﬁQUbeDal&l h&i_s?_iuaihsgbnemrsbsi ng one
or nore dispersing agents, stahilising a S. solubilising agents or
suspendi ng a‘”é’@f?f”s. "?h‘gymﬁﬁy emugay'"%cﬁ%&sngggh?@%earg% i\?’és.peFFﬂ'@ ggﬁf’g‘bunds of

t he inventi csuspendingl spentecthickening agents, bncolecing bgentsnBospstrhayise foeraltated0 as
suppositqries,or_retention e . nt al.ni.n gnyventio suppository
baces suoh WL R USRI, PopSR R Bath o8 hlbs R 8 Rkt AP e HEhe

i nvent i on neagealssstabitisidgagantsa seldbisinglageots @rsspereingagentsSlibéy mhyalgoact i ng

formul ati ons ?q[;@ stered by inplantation (for exanple 15
subcut aneousﬁognlmérg)ﬁrﬁ rarﬁ@%’cul arly) or by intramuscular injection. Thus, for

exanpl e, the conpounds of the invention may be formulated with suitable
pol yimer | ¢ _orrnofiefioB RN thl TrleHibR iy is8oeRRIRS AT BHISHAR duth an
acceptable oil) or 1on exchange resins, or as sparingly soluble

der i vat i Wes asfsyppasitaifs| as retedion eapmas. gl gontaiping spavestignal Suppositery bases anasal

adm ni st rat isyph ad Bfto8 BIRQWPEthePdlyddiBed.nventi on may be formul ated as
solutions for admnistration via a suitable netered or unitary dose device

or alternatively as a powder mx with a suitable carrier for admnistration
using a suithelkbmpeids \Cethk ifleniicomayl Al be RRAEIRE Ss Gépdt Prepatationd. )SugRy be

I
adm ni st15at isabeutghebostabaintramusnularipsarf iyl iattanarsculeeinjebtion. Thus dgrrexampleqrout h or
nose). The %@é;%ﬁﬁﬂ?inggfoft f€ hNEBA RYy TBYioRfuLRE TithALfbleC poilRBiS 3

adm nistrati
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion

exchange resins, or as sparingly soluble derivatives, for example, as a sparingly
soluble salt.
20
For intranasal administration, the compounds of the invention may be formulated as
solutions for administration via a suitable metered or unitary dose device or
alternatively as a powder mix with a suitable carrier for administration using a
suitable delivery device. Thus compounds of formula (I) may be formulated for oral,
25 buccal, parenteral, topical (including ophthaimic and nasal), depot or rectal
administration or in a form suitable for administration by inhalation or insufflation
(either through the mouth or nose).

The compounds of the invention may be formulated for topical administration in the
30 form of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. eye, ear
or nose drops). Qintments and creams may, for example, be formulated with an
aqueous or oily base with the addition of suitable thickening and/or gelling agents.
Ointments for administration to the eye may be manufactured in a sterile manner
using sterilised components.
35



30 formof ointnents, creans, gels, |lotions, pessaries, aerosols or drops
(e.g. eye, ear or nose drops). G ntnents and creans may, for exanple, be
formul ated with an aqueous or oily base with the addition of suitable

t hi ckeni nqwﬁ%ym %)el ling agents. QO ntgents for adm nggt&gioﬂ@gﬂgﬁtthe eye

may be manu acture in a sterile manner using sterili 35 WO
2007/ 012479 28 PCT/ EP2006/ 007390 The conposition may contain fromO0.1%to

99% by weight, preferably from10 to 60% by wei ght, of the active material,
depending on the nmethod of adnministration. The dose of the conpound used in

the t t ; ' {0 |

Wt the sennetomplgis ALy EsRiaRaf 1ck 1 S8ich) luelony. terabl ol 10WE 19V
ot her si mi | 8P%f Ricweight, of igeaciive material, slenending gulmemgtmpd #hdmigistratictoses may
be 0.05 tOTFIQQQsenH‘ théc@nﬁ&m§ggémn9ﬁe tedimbrt of e d?&e%@qtlo%\éﬁ QﬁHﬂer wpses may

be adm nistered nore than once a day, for exanple two or ree tinmes a day.
Such t her a3y iRipedispaimaymith the srriouetess of e disgrdsrs. therweight of the Suereonpounds

of the psesgnd otrﬂvsmlhpfzacm h@wé@edaslélg@r%rm'wumelmatﬂé%a%a&és%&y be FOT
exanpl e, the conpounds of the inventian ?ﬁé @e used i n conbinati'on with one

or nore conB@an@sTGhd: 'P?Qaétol 19 38Pma o 4 Quei 9s3Nd; Suchcyntt desga reay her e

conpounds \aummlswbd Yidrey tHah driRE UCAdYd fl a%hinple aWwe RA RBatimesTd dby:  @aen or nore

conpounds with activity in reducing esophago-gastric irritancy or
i nf | anmmat i off'eTHY e %ﬁt‘?’z}g ok puRes o gelisdifg]oﬂglé1 ate erosive or non-erosive

esophagitis; one or nore conpounds with analgesic activi ty, and/ or one or
S wWth mx CtIVIT. on._not i .es of

Conpoundl vt cBinbeits 57 e ettt ingRpaia b Lei corRiialon SPRRITR0r 20
aEt agoni st sFomxamqinJMpB eorhgads sf the anenimahanbe usga mrd@nibirtatiorswutlEmampl es of

d - f
aggﬁ?g?ssawo't %&% E@b@édé W.tﬁ%q &ggrrr%%%é%a\%ﬁg%ggggﬁé 8'2?" | Nk §9?ncl ude
conpounds awith \astivityt inl\l@du@m gasira-esoppageatk refiNk10ne2 or Fqre 'ﬁawmurwsdwuh

sodi um Changa@gﬁgg%ggés@&g@%snﬂ%w& [hEe r?%%?é/ |§Il¥ wWiiBn 7R84 i ty and

pai n incl ude antagonls reotide or other
mol ecul 88 ate ielleviale eresige roscramerpgive Aspphedisi eae iBnMorg gemaelndy with not

limted to Qﬁ’été‘é?sﬁcsacﬁ‘f(hﬁz Bﬁ&l@ﬂéné‘&%ér@%hﬁ&ﬁws%m%xéd‘actﬁ/m§n SRefm bhgation are
herein i ncorr)gr?r ated by reference as if each individ

Examples of compounds with activity in reducing gastric acid include H2 receptor

20 antagonists, acid pump antagonists and proton pump inhibitors, Examples of

compounds with activity in reducing gastro-esophageal reflux include agonists at

GABA-B. Examples of compounds with analgesic activity include compounds active

at Neurokinin receptors {(NK1, 2, 3), TRPV1 and sodium-channels. Examples of

(" compounds with mixed activity on motility and pain include CRF2 antagonists, 5-HT3
25  antagonists or octreotide or other molecules active at sst2 receptors.

All publications, including but not limited to patents and patent applications, cited in

this specification are herein incorporated by reference as if each individual

publication were specifically and individually indicated to be incorporated by
30 reference herein as though fully set forth.

The following Descriptions and Examples illustrafe the preparation of compounds of

the invention.

35 Conditions, Hardware and Software for Analytical LCMS Systems

Hardware



publication were specifically and individually indicated to be incorporated
by 30 reference herein as though fully set forth. The foll ow ng
Descriptions and Exanples illustrate the preparation of conpounds of the

i nvention. 35 Conditions. Hardware and Software for Analytical LCMS Systens
Har dwar e WWYQH8791349479 29 PCT/ EP2006/ 007390 Agi | ent TPAISERPUEHIER Punp
Agi | ent 1100 Autosanpler Agilent 1100 DAD Dectector Agilent 1100 Degasser
5 Agilent 1100 Oven Agilent 1100 Controller Waters ZQ Mass Spectroneter
Sedere Sedex 55, Sedere Sedex 85 or Pol yner Labs PL-ELS-2100 Software 10
Waters MassLynx version 4.0 SP2 Colum The columm used is a Waters
Atlantis, thagignhEi99iGsadiedPump ch are 4. 6nm x 50mm  The stationary phase
particl e sizggikest B100 Attdsamples 15 A : Aqueous sol vent = Water + 0.05% Formic

Acid B : O gaglieht F10b\0A Dectéggt onitrile + 0.05% Formic Acid Method The
generic neth (3 aa&eﬁmnuteruntirre. Time/mn 9B 20 03 0.1 3 4 97

4.8 97 45'9 gilent 1100 Oven

Agilent 1100 Controller
Waters ZQ Mass Spectrometer
Sedere Sedex 55, Sedere Sedex 85 or Polymer Labs PL-ELS-2100
Software
10  Waters MassLynx version 4.0 SP2
Column
The column used is a Waters Allantis, the dimensions of which are 4.6mm x 50mm.
The stationary phase particle size is 3um.
Solvents
15 A: Aqueous solvent = Water + 0.05% Formic Acid
B : Organic solvent = Acetonitrile + 0.05% Formic Acid
Method
The generic method used has a 5 minute runtime.
Time/min %B

20 0O 3
0.1 3
4 97
4.8 97
4.9 3

25 5.0 3
Flow rate

The above method has a flow rate of 3ml/mins

Patent Information For Open Access Mass Directed Auto Prep System (MDAP)

30 Hardware
Open Access Mass Directed Prep instruments consist of the following:
1 Waters 600 Gradient pump
1 Waters 2767 inject / collector
1 Waters Reagent manager

35 1 MicroMass ZQ Mass Spectrometer
1 Gilson Aspec - waste collector
1 Gilson 115 post-fraction UV detector
1 Computer System.
Software

40  MicroMass MassLynx v4.0
Column



Fl ow rate The above nethod has a flow rate of 3m/mns Patent Information
For Oven Access Mass Directed Auto Prep System (VDAP) 30 Hardware Open
Access Mass Directed Prep instrunents consist of the followwng: 1 Waters
600 G adi % @u 1 Waters 2767 inj ect3 collector 1 WAaters Reagent manager
35 1 M croKBé 7‘@%“7\%55 Spectroneter 1°G Ison Aspec - V\%F‘E’F%m%‘%q“?}g%tor 1

G |l son 115 post-fraction UV detector 1 Conputer System Software 40

M croMass MassLynx v4.0 Col um WO 2007/ 012479 30 PCT/ EP2006/ 007390 The
colum used is typically a Supel co LCABZ++ col unm whose di nensions are 20mm

internal diameter by 100mmin | ength. The stationary phase particle size is
511m Sol vehf& colgmp: qses&qﬁmll&a|§lmﬂw_¢qﬁﬁ?e‘# colymn whose, dimensiops @res; .

Organi ¢ sol 2émin inteeCifamadardry Bmdn #0le0gt Fog sfationtcy dhadekpariige sied isent =
MeCOH: Wat er 584: 20 +50mvbl  Anmmoni um Acetate Needl e rinse solvent = MeOH
Water: DVBOggfled@: 10 Methods 10 One of five nethods may be used depending

on the apal tlga retent, i t he ound of interest. Al have a
15-m nut®e r hf‘\qH%‘{US\ﬁ/ﬁf‘e’SW %&ﬁﬁf;?@e&’ B?m};\cﬁégmonut e gradient followed by a
5-mi nut e coPuMeaniaaaveatht MeeNe WatarifhiSatl (e Eerayic Aﬁi%P 1.5-2.2 = 0-30% B 15
MDP 2. 0- 2. 8MakéuBSsiyedt = MO Viatar #D:20 450nBddicABmonium Acetate
Needle rinse soivent = MeOH: Water; DMSO 80:10:10
Methods
10  One of five methods may be used depending on the analytical retention time of the
compound of interest.
All have a 15-minute runtime, which comprises of a 10-minute gradient followed by a
(- 5-minute column flush and re-equilibration step.
MDP 1.5-2.2=0-30% B
15 MDP 2.0-28=5-30%B
MDP 2.5-3.0 = 15-55% B
MDP 2.8-4.0 = 30-80% B
MDP 3.8-5.5 = 50-90% B
Flow Rate
20 Al of the above methods have a flow rate of 20mi/min.

Conditions used for NMR
Hardware
Bruker 400MHz Ultrashield
25 Bruker B-ACS60 Autosampler
Bruker Advance 400 Console
Bruker DPX250
) Bruker AVANCE 500
(. Bruker DRX600
30 Software
User interface ~ NMR Kiosk
Controlling software — XWin NMR version 3.0

Chromatography
35 Unless stated otherwise, all chromatography was carried out using silica columns

Abbreviations

HCI - hydrochloric acid, hydrogen chloride

NaHCOQ; - sodium hydrogen carbonate
40  Na,S0 - sodium sulfate

1,2-DCE ~ 1,2-dichloroethane,

NaOH - sodium hydroxide



MDP 2.8-4.0 = 30-80% B MDP 3.8-5.5 = 50-90%B Flow Rate 20 Al of the
above nethods have a flow rate of 20m/mn. Conditions used for NWR

Har dware Bruker 400MHz U trashield 25 Bruker B-ACS60 Autosanpl er Bruker
Advance 400 Consol e Bruker DPX250 Br uﬁﬁr AVANCE 500 Bruker DRX600 30
Sof t war e USE P& Pace - NWR Ki osk Cort'rol i ng sof t wvaPETEPIRAFRAOIRMR ver si on
3.0 Chromat ography 35 Unl ess stated otherw se, all chromatography was
carried out using silica colums Abbreviations HCl - hydrochloric acid,
hydrogen chl oride NaHCO3 - sodi um hydrogen carbonate 40 Na2SO - sodi um

sulfate 1, 2- -.1,2-dichl oroethane, NaOH - sodi um hydr oxi de WO
2007/ 012479 %P@f’r}‘fﬁﬂ?ﬁ #7390 DCM - di chl or oret hane DVF -

N, N-di met hy|DF regNdénetfiyfiormartide r ahydr of uran MeOH - net hanol, 5 Et OAc - _
gf:ih)d” acet atﬁ_": _I\{gr'?%dhﬂgg’gney um sul fate NH3- ammmonia TFA - trifl uoroacetic
MeOH ~ methanol,

5 EtOAc —ethyl acetate

MgSO, - magnesium sulfate
NH; - ammonia
TFA - trifluoroacetic acid
Et,O - diethyl ether

10  CDCl; — deuterochloroform
DCC - N,N'-dicyclohexylcarbediimide
BINAP — (2)-2,2'-bis(diphenylphosphino)-1,1’-binaphthalene

Description 1
15 1,1-Dimethylethyl 4-[(4-fluorophenyl)amino]-1-piperidinecarboxylate (D1)

A solution of 1,1-dimethylethy! 4-oxo-1-piperidinecarboxylate (1g, 5mmol}, 4-
fluoroaniline (0.56g, Smmol) and acetic acid (0.26ml, Smmot)} in 1,2-DCE (30ml) was
stirred at room temperature for 24h. Sodium tri(acetoxy)}borohydride (1.48g, 7mmol)
was then added and stiring continued for 24h. The reaction mixture was washed

20 with water, dried (MgSQ,) and then concentrated in vacuo to give the titie compound
as a crude solid (1.6g). 54 (CDCl;, 250MHz) 6.88 (2H, t), 6.54 (2H, dd), 4.04 (2H, m),
3.35 (1H, m), 2.91 (2H, m), 2.02 (2H, m), 1.46 (9H, s), 1.30 (2H, m).

Description 2
25  N-(4-Fluorophenyl)-4-piperidinamine (D2)
A solution of D1 {1.6g) in 2M HCI (6ml) and 1,4-dioxane (20ml} was heated at 60°C
for 24h. On cooling, the solution was diluted with water, basified with 2M NaOH
solution and extracted with EtOAc (x3). The combined organics were dried (MgS0O,)
and concentrated in vacuo to give the title compound as a yellow oil (0.71g). &4
30 (CDCl,;, 250MHz) 6.88 (2H, t), 6.54 (2H, dd), 3.30 (1H, m), 3.20 (2H, m), 2.70 (2H,
m), 2.05 (2H, m), 1.62(2H, Br}, 1.29 (2H, m).

Description 3
(4-Formylphenyl)acetic acid (D3)



Et 20 - diethyl ether 10 CDCl 3 - deuterochl orof orm DCC -
N, N - di cycl ohexyl carbodii m de BI NAP - (t)-2,
2' - bi s(di phenyl phosphi no)-1, 1' - bi napht hal ene Description 1 15

1, 1- D et h?(,b?;)&l),)hgu%] (4-fluorophenyl ) ampnoj - 1- pi peri di 3ﬁg@g@@§/§7%e (Dl) A

sol ution I met hyl et hyl 4-oxo- 1- plperldlnecarbox
fluoroaniline (0.56g, 5mmol) and acetic acid (0.26nL, 5mol) in 1, 2-
(30nl) was stirred at roomtenperature for 24h. Sodi um
tri(acetoxy)borohydride (1.48g, 7mmol) was then added and stirring

continued f gha2dia cdifounBafhd Megired o Ig@(g:’dﬁ%ﬂ@%ﬂ?ﬂeq@&&u@%cﬂ gn&"i ed

(MgSH) and then concentrated in vacuo t conpoun as a
crude sol i d hesansefhylengtetianyeg isings e vmethod sigilarolg, they degcrbed( inHJ.Madgh, 4. 04

2H, , 3. M, Avied; 9H, 1.30 (2H,
E’r). D(rar?scrl ptﬁ?\ﬁ%dzbggﬁl% gﬁ%@rﬁg}f?pﬁg%n) 4- pléf)g!rsbsd??\gazm%ng@?gm AS)soI ut i on(of

D1 (1.6g9) in 2MHCI (5m ) and 1, 4-di oxane (20nl) was heated at 60C for 24h.

On cool i gg, en@ruuon was di | ut ed W|th vvater basified with 2M NaCH
solution an

nbi d d
(son and-E3tiBiicropheqyiannoit-pipegripy #ﬁ%oﬁl{'ﬁ)geeﬁﬁﬁ%ﬁé @9 5 Jel ow
Oi | g02(7)1§(3)2A Shtixtere( GBICl B3 2@0MGz) 0&3mPhol)2HD2t ) (1 \‘\%g;(ozﬂ&nrﬁul 213 3(3(23H( 1?)
Descri oti on Sgetbarindmgiihs sy VB fidodise 7 ih B Brbierh 253 1
PCT/ EP2006/ (hWrB%enﬂEhmmlet |(88rog MOd4nsnalia sn mmpa(zad) fwasmstirred at room
ot hoa_aPm e AU EHREE tre B e P PR e R D e SR sy
Edi ti on, J Aldderly TBe Smdsct WeddXiragted fel EtCAcRed ding q;nmmmedélorgamc layers were
4~ (2{4-[(4- | ] =i i i di [} - 2- . |d d D4) A
e o EORRRRnER dPkahEEl Bl ¥ pha B fich ified BEREBL Y A (DY)
di met hyl ani soperépyas - @mavey | iPavaodi jand dthehyerulion| tesidde wae 3purified. Byinnol ) |
and 1 hydr Qﬁ%pﬁ%ﬂiﬁhyaeﬂﬁinﬁ Wift8am Et@A@ﬁHHEﬂJu)n bﬂﬂe%dkamo\l aMGg thd ik ed at

15 compound (149mg). MS (ES): MH* 341.

Description 5a
1,1-Dimethylethyl 4-[(3-fluorophenyl)amino]-1-piperidinecarboxylate (D5a)

A solution of 1,1-dimethylethyl 4-oxo-1-piperidinecarboxylate (1.91g, 9.53mmol), 3-
20 fluoroaniline (1.06, 9.53mmol) and acetic acid (0.55ml, 9.53mmol) in 1,2-DCE (50ml)
was stirred at room temperature ovemnight. Sodium tri(acetoxy)borohydride (2.82g,
13.3mmol) was then added, stirred for 8hrs and then allowed to stand at room
temperature. The reaction mixture was diluted with DCM and washed with NaHCO;
( solution, dried over MgSO, and then concentrated to give the product which was
\k 25 purified by column chromatography. Elution with 0-40% EtOAc/pentane gave the title
compound as a white solid (2.3g). 84 (CDCl;, 250MHz) 7.08 (1H, q), 6.35 (3H, m),
4.04 (1H, br s), 3.65 (1H, br s), 3.38 (1H, m), 2.92 (2H, m), 2.02 (2H, m), 1.47 (SH,
s), 1.34 (2H, m).

30 Description 5b
N-(3-Fluorophenyl)-4-piperidinamine (D5b)
A solution of DSa (2.91g) in 2M HCI (5ml) and 1,4-d'ioxane (40ml) was heated at
70°C with stirring overnight. On cooling, the solvent was removed in vacuo and the
residue diluted with 2M NaOH solution and extracted with 8:1EtOAc/'BUuOH (x2). The
35 organics were dried (MgSO,) and concentrated in vacuo to give the title compound



10 tenperature overnight. The DMF was renoved in vacuo then Et CAc and water
were added. The product was extracted into Et OAc and the conbi ned organic

| ayers were ( washed with saturated aq. NaHCO3 sol ution (x2) and brine then
dried (Na2SO4). The sol vent was renove n vacuo and the resulting residue
was purifi &P BY708%HP omat ogr aphy el uti ngBS\M th an Et OAc/ PETFSPU&H7 éﬁ’n

gradient to afford the title 15 conpound (149ng). Ms (ES): MH 341.
Description 5a 1, 1-Di net hyl et hyl

4-[ ( 3- Fuor ophenyl ) am no] - 1- pi peri di necar boxyl ate (D5a) A sol uti on of

11d|rrethleth 4- 0x ne 1,91 3- 20

f 1 uor oani | ?ln%sf elgy. soggggﬁ;%d%e @&'ﬁ%@é@%zj (ﬁjﬁ('é) L}Jéﬂ%‘ “g' Q‘gn?rg $YHn 1, 2-DCE
(50mM ) was igts), r:mﬂmtbrrsycanzcawﬁnagmﬁﬁpwmqlm mBOBONTH, m).
tri(acetoxy)borohydride (2.82g, 13.3mol) was then added, stirred for 8hrs

and then allowed to stand at room tenperature. The reaction m xture was
di | uted w t hDé¥ckptiaal6washed with NaHCO3 i solution, dried over MgSO4 and

chr omat odf iy ?%étﬁyﬁkgﬁ-iﬁ%égéﬁ%ﬁvaﬁ“f@&- R ABRRERBY, P2 SO

a white sol i chrb@Gas (D&" (CDC 3, 250MHz) 7.08 (1H, q), 6.35 (3H, n), 4.04

EéT 1br s), %@ %%4- mé%ag %eé’l-@dééf’l%gws%z?nn% CRbhyitthy1 72 8R-frdliyi-M 1. 47

N- ( 3- FI o ophenqm;-nmamwaﬁed (h&0fg: 6 4BBIP!) Aarcb| sadiugh (gaceabpaboRNBIgy i n 2M
HCl (5n) art? 04g,%9. ﬁ.‘s:ﬂﬁﬁ@ﬁ‘?n (140p%E ("i@ﬁsl) RERL &fedlat JZQ&‘H? t\MnPQraﬁfré o"vlgﬂféupver ni ght.

On cooling, the 'solvent ‘'was renoved I'n vacuo an esi du ted with

oM NaOH Hbl (Sateatednan. dhaHGR+ selutigne was -addext @nd tthe opiktuse2 Stirrerh for #mirsyani cs

vere dried (%&Qﬂ)w@@@x@mw%@demc&ae#& t(ﬂagc)’? éhf%nfa'tddr%hgo(gé)cund WO
2007/ 012479 33 PCT/ EP2006/ 007390 as

250VHz) 7. 07300aHIPAG In peglags) gaygthe jtie OQW@SUf(dl(?HBQbM% ):!"'*33‘20(344"@ br s), 3.12
(2H, m, 2.71 (2H, m, 2.04 (2H, m, 1.30 (2H m. Descrlpt|on 6 5

Phenyl et hyl { ZSE 4! (4- bronmophenyl ) net hyl ] - 2- net hyl - | - pi per azi ne
car boxyl at e 2 xture of 4-bronpbenzal dehyde (1.19g, 6.42mml),

phenyl netshy | Di¢th§) {42{(a8)-Srmethyl-4H((pheayimethylokyleyibanpl){l jpipéraginy. 42mmol ) and
sodi um tri acel exyRotoRY Hohd&dioate (D7)
A mixture of D6 (1.62g, 4mmol), diethyl malonate (0.73mil, 4.8mmol}, palladium (II)
acetate (27mg, 0.12mmol), potassium phosphate (1.95g, 2.3mmol} and bis(1,1-
dimethylethyi)(2'-methyl-2-biphenylyl)phosphane (83mg, 0.264mmol) in 1,4-dioxane
20  (20ml) were refluxed together under argon for ~20h. The mixture was filtered through
Celite® and concentrated. Chromatography (0-40%EtOAc/hexane) gave the litle

compound as a clear oil (1.165g). MS (ES): MH' 483.

Description 8
25  {4-[{(3S)-3-Methyl-4-{[(phenyimethyl)oxy]carbonyl}-1-piperazinyl)methyl]
phenyl}acetic acid (D8) '
A mixture of D7 (761mg, 1.58mmol), 2M NaOH solution (6m!) and 1,4-dioxane (6ml)
was stirred at room temperature for 2h. The solvents were removed and the residue
dissolved in water and the pH adjusted to 4 with 2M HCI. The product was extracted
30 with EtOAc and the combined extracts were dried and concentrated. The product
was refluxed in toluene (~20ml) for 2h and the solvent was evaporated to give the
titte compound as a yellow foam (505mg). MS (ES): MH* 383, (M-H)" 381.

Description 9a
35 1,1-Dimethylethyl 4-[(3,4-difluorophenyl}amino)-1-piperidinecarboxylate (D9a)



(2.04g, 9.63mml) in 1,2-DCE (15nl) was stirred at roomtenperature
overnight. 10 Saturated aqg. NaHCO3 sol uti on was added and the m xture
stirred for 30mns. Product was extracted and the extracts dried (Na2SOx).

Chr omat ogr‘gg?xoaggu.,%g%t QAc in pentanepsgave the t'“%ﬁ?fﬁ?ﬁbﬂﬁ&']ﬁ% 18g9). Ms

(ES): scription 7 15 Di et hyl

{4-1((3S)-3-net hyl -4-{[ (phenyl net hyl ) oxy] car bonyl } - 1- pi per azi nyl)

nmet hyl ] phenyl } pr opanedi oate (D7) A m xture of D6 (1.62g, 4mol), diethyl
mal onate (0.73nl, 4.8mml), palladium (ll) acetate (27nmg, 0.12mmol),

pot assi um p £ ( d 2 I @% bi _
di net hyl et h?ﬂ?(z rretcr]?gﬁ)%g bi ‘ﬁ%grﬁ ;? 0s fﬁe glmethget%l ? ofﬁﬂ
1, 4- di oxane pmanmlaoxwg&eear\d 4 dtﬂwomlg@tus@g aunaaad arrr@j@rnmftbat degqihed The

T XUUT e Vi drig L4 G s QA prddali Rl gulindd ) ARIRABYLARE. | O onat ogr aphy
(0-40%t CAcl hexane) gave the title conpound as a dear oil (1.165g). M

(ES): MH 483. Descrlptlon 8 25

{4-[((3S}- 30_&&% [ (phenyl met hyl ) oxy] car bonyl } - 1- pi perazi nyl ) met hyl ]
phenyl }acet | c,_ac A xt,ur of D7 (761 ng, 1.58mmol), 2M NaCH sol ution
(6ml) and 1~4(33% 4pe '57'14 @??W'F@&é%‘s room tenperature for 2h. The

sgl ventg werhe hWﬂQﬂ)uﬂﬂdlabfpﬁepfm febmed ngusiﬁ@h\(ﬁéihdm%imﬂér&b tmhdeédﬁﬁed)H 4 h
adjusted to 4 The oduc extracted 30 with Et OAc and the
conbi ned exfofggaitnﬂ%qwé ﬁangED'b‘ﬂ %%Ee@teq‘m'ed. The product was refluxed in
toluene (-20m ) for 2h and the solvent was evaporated to give the title

corrpounqoasngsé(rghlogvxfg oam (505ngy). Ms (ES): MH 383, (MH)- 381.
Description 2D met hyl et hyl

Q[(B 4 di f nudaIuphlwhythyhﬂir{(a@yauonj\epuﬂardinnbtc-@imwwa;tadoc(xymyowm 2007/ 012479
PCTI EPZOQGA1 e’&%pm,;me T}) %8?%%%@% f ne ows}mqﬁlﬂe&ﬁt hyl et hyl

4- oxo- 1- piperi |necarbox
simlar to E¢RMM @smnplge k. 9329r 9m1nc&)| tnhb.&giipxah% (¢Qroldevas gmmted/vém Yurified by

chr omat 00T afhies? DRBEAAANLIA Pamirb-(ripdhulebrior RRRATYG) sfndiPgid 8 nam ne

(D9b) The title conpound repare rom D9a using a simlar to

that ded®ri B@ﬂ‘ObPW”MG 4l ﬁﬁ%gw\mﬂb weEss addednangathe aixtusey ha@teecs@TOS"C

overnight under an argon atmosphere. On cooling, the solvent was removed in vacuo
and the residue partitioned between water (100mi) and EtOAc (100ml). The organic
layer was separated, dried and concentrated and the crude product purified by
chromatography. Elution with a 0-50% Et,O/petroleum ether gradient gave the title

20 compound as a white solid (1.498g). 54 (CDCl3, 250MHz) 7.22 (2H, t}, 6.95 (1H, dd),
6.77 (2H, m), 4.07 (2H, m), 3.77 (1H, m), 3.41 (1H, m}, 3.20 (1H, m), 2.93 (2H, m),
2.03 (2H, m), 1.47 (9H, s), 1.34 (2H, m). MS (ES): MH" 302.

{ Description 10b
_ 25  3-(4-Piperidinylamino)benzonitrile (D10b)
A solution of D10a (750mg, 2.43mmol) in DCM (30ml) was cooled in an ice bath and
TFA (6ml) was added. The reaction mixture was then stirred at room temperature for

1h, The solvent was removed in vacuo and the residue loaded onto an Isolute SCX
cartridge. Elution with MeOH (100mi) followed by 2M NH; in MeOH (100mi) gave the

30 title compound as a white solid (613mg). 84 (CDCl3, 2560MHz) 7.21 (2H, t}, 6.93 (1H,
m), 6.77 (2H, m), 3.78 (1H, m), 3.35 (1H, m}, 3.14 (2H, m), 2.73 (2H, m), 2.06 (2H,
m), 1.34 (2H, m). MS (ES): MH" 202,

Description 11a
35 1,1-Dimethylethyl [(4-cyanophenyl)amino]-1-piperidinecarboxylate (D11a)



10 Description 10a 1, 1-Di net hyl et hyl

4-[ (3-cyanophenyi ) am no] - 1- pi peri di necar boxyl ate (D10a) A m xture of Bl NAP
(560nmg, 0.9mmol ), palladiumacetate (135ng, 0.6nmol) and cesium carbonate
(2.932q, 9mm|0h n.1,4-dioxane (10m) soni cated for 0 m _nut es.

1, 1- Di net h)‘/‘f Kl?lz'ifgam no- 1- pi peri di necar boxyl ate (1. Zd’c 50073?‘Pd 3 15
brom)benzonltrl le (1.638g9, 9mmovl) were added and the m xture heated to 105C
over ni ght under an argon atnosphere. On cooling, the solvent was renoved in
vacuo and the residue partitioned between water (100m ) and Et OAc (100m ).

The organic was_separate drie con d,the crude

pr oduct pur| {‘ B'? EW%HQ?OQ‘?’ h mpéfjelfl ﬂﬂ 'ﬁﬁ &(yngﬁlglstp(y tf(?/"ﬂ@?ﬂol eum
et her gradi eprbefgﬁrmatblogylatet bed 2Bbroowhenmditrides usinghiat enettaldi dinildc 48 gbhat 6H
(CDCl 3, 250 igf?’é{?&’ t), 6.95 (1H, dd), 6.77 (2H, m, 4.07 (2H m,
3.77 (1H, yik el ,73.20 (1H, ™, 2.93 (2H, M), 2.03 (2H, m, 1.47
(9H, s), 1. 34 (2H . M5 (ES): MH 302. ( Description 10b 25

3-(4-Pi pegl db@é’ r o,)1 enzonitrile (D10b) A solution of DlOa (750ny,

2. 43mmol ) was cooled in an ice bath and TFA (6nl) was added.

The reacti on%‘l-ﬁtﬂ?ﬁ"d'ﬂhﬂé?!’"!’ﬁﬁwnmmﬂ‘%(P‘BP) roomtenperature for 1h. The

sol vent was Tﬁéﬁﬁ@dcdniboﬁﬁ@%sagégbﬁﬁ fr&ﬁ' IgP?a 'u@iﬁ&eéj n%lﬁéh %nm{amb%st SCX
cartridge. Elution W 100m ) gave

the 30 titl edesshpRAABDHYD %lfhﬂmft@f@e#fpa byehfsf?@)ograspy Q\f@f)eiss cawsémz) 7.21 (2H,
t), 693(1H n'), 6.77 (2H, m, 3.78 (1H m, 3.35 (1H m, 3.14 (2H m,
2.73 (21 2 06 (2H, m, 1.34 (2H, m. M5 (ES): MH 202. Description
1lla 35 1, 19 i0n12a| [ (4- cyanophenyl ) am no] - 1- pi peri di necar boxyl at e
]ngla) V\DdZOOjﬁmrli:Bﬂ%tﬁﬁWﬂmaﬁiﬁgﬁphﬁrﬂ{)ﬁﬂiﬁ?y-wmgund was prepared
rom 1, 1-di net et pi peri di necarboxyl ate an

4- brom)benzoﬁ'Pf Fpgc%bf’ﬁggtg(ﬁ@%aﬁod simlar to that described for D1 Ga 5
Descripti on THe b titlé- ( doPpgadi dwayl apnepm)abenirorm t NitdimeDyleby! Thieoxa-1- e

COMPOUNT, Wels, BL BRRESHOLEANSRA Yeniinl SaIFAIRG Rl d Berfed BTL: odfACT | Do

for DI b alfTnoug pur |on ogr ap al'so carried out.
15 described for D1.

Description 12b

N-[4-Fluoro-3-(methyloxy)phenyl]-4-piperidinamine {(D12b)

The title compound was prepared from D12a using a method similar to that
20 described for D2 although the reaction was heated at 80°C.

Description 13
1,1-Dimethylethyl 4-[(3-fluorophenyl)oxy]-i-piperidinecarboxylate (D13)

To a solution of 1,1-dimethylethyl 4-hydroxy-1-piperidinecarboxylate (24g, 112mmol),

25  3-fluorophencl (5.6g, 58mmol) and triphenylphosphine (31.4g, 118mmol} in THF
(100ml) was added di-isopropylazodicarboxylate (23.3ml, 118mmol). The reaction
was stirred at room temperature for 3 days and then the sclvent removed in vacuo.
The residue was diluted with DCM, hexane was added and the resultant white
precipitate filtered off. The filtrate was concentrated in vacuo and purified by

30 chromatography. Elution with DCM gave the title compound (16.4g, 87% pure). 8y
(CDCls, 250MHz) 1.47 (9H, s), 1.76 (2H, m), 1.92 (2H, m), 3.35 (2H, ddd), 3.69 (2H,
ddd), 4.44 (1H, m), 6.65 (3H, m), 7.20 (1H, m).

Description 14
35  4-[(3-Fluorophenyl)oxy]piperidine (D14)




10 Description 12a 1, 1-Di net hyl et hyl
4-{14-fl uoro- 3- net hyl oxy) phenyl ] am no}-1- pi peri di necarboxyl ate (Dl12a) The
title conpound was prepared from 1, 1-di net hyl et hyl 4-oxo-1-

pi peri di H%BBE@@#Z%G and 4-fl uoro- 3- mefghoxyanil i ne US'PE%E%zorT%m?d simlar

to that d for D1. Description 12b

N- [ 4- Fl uor o- 3- net hyl oxy) phenyl ] - 4- pi per | di nam ne (1312b) The title conpound
was prepared from Dl2a using a nethod simlar to that 20 described for 02
al t hough the reaction was heated at 80C, Description 13 1, 1-D nethyl et hyl

(3T orpbanPhYA s 4L BEE A PERM AR R b PSSR D
3-fl uor opherkiA (&nt)y,The9eactioh wasd wamnquh tongcoprhteeeratere( 84 240 hrsldimetl ) in THE

(Lo ) s At g SBREATNRL B0 ARINEEY Tnbud G0 AL reddi Rluoned !

reaction Foom era ure n‘egol vent
renoved i n \between DOMand @M N@Hmbtlm The equesus Waﬁ)mnhehextaawdwam ReMed and

the r esuls aniz it cRRERLOILALE Lkl AbbouoT 1o Hld o8 lseiagocnt ot od

in vacuo an uri f omat O ution gave hetltle

conpound (160 fEM sm%eptﬁ%qd withi2M x3) WDSDM%)th&n b?sl(@i-lancé)e-ewamd(ZH n)
1.92 (2H, nh3£)§5| (v, cd?ﬁ’dﬂied 3@@9.‘.{ bt coﬁlfé?l@r%te& f}"vaé ith S;Wh tg@ g (3H m,

7.20 (1 H, . Description 1 Fl uor ophenyl ) oxy I'ne (D14) V\D
2007/ 012479 csmpmﬂﬂméls@msgéowzlsbmﬁ%m)oz 0D, M6+ Zg {(243mpBI1% i n DCM

(200mL) at dyd S TE 7 R

warmed to rgﬁq\,\@zé Qtur ?%B (§H5€'|P]V‘H (‘:I-il 1‘&‘%‘(')@52rn|;li HeS. stélwgéé)]'ievent was
then r erﬂ@ved"a’srﬂi“v@@ Uﬂih ePH and reatediwith MHQ‘ i B tp givee mmmttzm NaOH
?I ution. Theyrameesspddd (g her extracted with DCM 5 (x2) and the conbined
organi cs concentrated in vacuo. The residue was redissolved in DCM and

extracted wwth 2M HCl (x2) which was then basified and re-extracted wth
DCM  The corgesefptisy ggni cs were concentrated in vacuo to give the title

compound (103, cBH (CRCL 3, 280ME) 1of8 (2H m, 2.01 (2H m, 2.73 (21-1,

m, 3.14
15  The title compound may be prepared using a method similar to that described in L.C

Blumberg, M.F. Brown, M.M. Hayward and C.S. Poss, PCT Int. Appl., WO
2004009550.

Description 16
20  Methy! [4-{bromomethyl}phenylt]acetate (D16)

To a solution of 4-(bromomethyl)phenylacetic acid (20g, 87.3mmol) in MeOH (200ml)

was added trimethylsilylchloride (2ml) and the reaction stirred for 2h. The solvent

was removed in vacuo and the residue was twice re-dissolved in MeOH (200ml) and

( re-concentrated to give the title compound (21.08g). 84 (CDCl,, 250MHz) 7.36 (2H,
25 d), 7.26 (2H, d), 4.49 (2H, s), 3.69 (3H, s), 3.62 (2H, s).

Description 17
1,1-Dimethylethyl (25)-2-methyl-4-({4-[2-(methyloxy)-2-oxoethyl]phenyl}methyl)
-1-piperazinecarboxylate (D17}

30 To a solution of D16 (20.8g, 85.8mmol) and diisopropylethylamine (16.4ml,
94.1mmol) in dry DMF (100ml) was added a solution of 1,1-dimethylethyt (2S)-2-
methyl-1-piperazinecarboxylate (18.8g, 94.1mmol) in dry DMF (75ml) with cooling in
an ice bath. The reaction was warmed to room temperature and stirred for 15mins.
The solvent was removed /in vacuo and the residue partitioned between EtOAc and

35 2M NaOH solution (400, 1:1). The organic phase was washed with water (200ml)
and brine (200ml) and the combined aqueous washings were back extracted with



(2H, m, 4.34 (1H, m, 6.68 (31-11, m, 7.19 (11-1, m, Ms (ES): WH 196.
This whole 10 was diluted with McOH and treated with IMHC in Et20 to give
the hydrochloride salt of the title conpound (8.Qg). Description 15

4-1(4-Fl uo |).oxy] pi peri di ne (D15),5 The title c und may be
pr epar ed ug‘l&ﬁ%}'ﬁﬂ%ﬁ%’?hod simlar to that37éescri bed in L%g%?‘?éﬂzgfﬁ{g% Ef' M F.
Brown, MM Hayward and C.S. Poss, PCT Int. Appl., WO 2004009550.

Description 16 20 Methyl [4-brononet hyl)phenyl]acetate (D16) To a sol ution
of 4-(brononet hyl ) phenyl acetic acid (20g, 87.3muol) in MeCH (200m) was

dded trimethy,sil i t ' ' Th
ol vent | wac o 200, OThe el oftBts  Werg AR, 4dd Sgsly Bhay T v
(200ml) and coneerdratesierin r vacyd tm gjvesethe herude t prededdnpbichd wag 1 posfigd. t§H ( CDCI 3,

2S0WE) 7. 30 oo 2 etuiin 3t s 0 oSk v theBodtha 51 a 3 ©2

(2H, s). Descri
(2S) - 2- et hydolotrl¢gstoil (29 3ok t5h YCOKY,) 250Miied &t 29y(RH pitde AyZR }(Rig1 tly H)18 (1H, m),

- 1- pi per gzi I 0.\ a ' fal 89, -eammol ) and
i1 Sopr opyl SrTol e e Ry beddaiiala P LEABGE, il P k78T |

sol ution of (AHImYi2HESt (A ), A2 ((E1SIA)21.99iiHa - 1.4OPes)ati2dddArd)oxy| at e (18. 8,
94. 1nmmol ) in dry DMF (75mL) with cooling in an ice bath. The reaction was

warnmed to roomtenperature and stirred for 15mns. The solvent was renoved
in vacuo andeseEptier 8 e partiti oned between Et OAc and 35 2M NaCH sol uti on

(400m , 1:1)¢a. [ 168t ' . e o) d brine
(200n) and {?ﬁgggcﬂ??;gﬁgagﬂg%ﬂ‘sm&g%hi ngggl\;\g’g&ggﬁisgfgract é%:letcmﬁrh WO

2007/ 012Wr9 Phenpiageticagisbii8y300 Et OAc (200m ). The Et OAc extracts were
conbi ned, dried doMESFDF BT (2003 BOYrASIE sh THFV(QGQth%sgbdﬂédtm Kaoide product

g R
(2H, d), 7.2, [Belmicyre vasl 8ockhtrated jin Bacio h4 réchble ke, THF @8d (tRdaqedous 3. 62 ( 2H,
W 212 (1 Ao plasied i BoR (bl shugdls Phasp ey laned 6 (1
15  pH6E with conc. HCI and extracted with DCM (3x300ml). The combined organics were
washed with brine (x2), dried and concentrated in vacuo to give the title compound
as a colourless foam (27.8g). 84 (CDCl;, 400MHz) 7.27 (2H, d}, 7.23 (2H, d}, 4.20
(14, m), 3.81 (1H, m), 3.62 {2H, s), 3.59 (1H, d), 3.49 (1H, d), 3.15 (1H, m), 2.88 {1H,
m), 2.69 (1H, m), 2.20 (1H, dd), 2.05 (1H, m), 1.45 (9H, s), 1.25 (3H, d).
20
Description 19
1,1-Dimethylethyl (28)-4-{[4-{2-{4-[(3-fluorophenyl)amino]-1-piperidinyl}-2-oxo-
ethyl)phenyl]methyl}-2-methyl-1-piperazinecarboxylate (D19)
A mixture of D18 (27.8g, 79.8mmol), N-[3-{dimethylamino)propyl}-N'-
25 ethylcarbodiimide hydrochloride (22.9g, 119.7mmol), 1-hydroxybenzotriazole hydrate
(16.29, 119.7mmol), triethylamine (45ml, 319.1mmol) and D56b hydrochloride salt
(18.4g, 79.8mmol} in dry DMF (400ml) was stirred at room temperature overnight.
The solvent was removed in vacuo and the residue re-dissolved in DCM (300ml),
washed with 2M NaOH (2x200mil), water (200ml) and brine (200ml). All aqueous
30 washings were combined and back extracted with DCM (2x100m!). The combined
organics were dried and concentrated to give a solid which was purified by
chromatography (silica pre-washed with 50% EtOAc/hexane). Elution with 70%
EtOAc/hexane gave the title compound as a white solid (34.95g). 84 (CDCl,,
400MHz) 7.28 (2H, d), 7.19 (2H, d), 7.07 (1H, t), 6.23-6.40 (3H, m), 4.52 (1H, m)},
35 4.7 (14, m), 3.78-3.88 (2H, m), 3.74 (2H, s), 3.60 (1H, d), 3.40 (1H, d), 3.43 (1H,
m), 3.38 (1H, d), 3.06-3.17 (2H, m), 2.89 (1H, m), 2.74 (1H, m), 2.57 (1H, m), 1.94-



Description 18
(4-1((3S)-4{[(1, 1- D net hyl et hyl ) oxy] car bonyl } - 3- et hyl - 1- pi per azi nyl ) net hyl ]
10 phenyl }acetic acid (D18) To a solution of D17 (29.3g, 80.9mmvl) in THE

(200m) wWago3phdRthssM NaOH solution (104@m ) and the twa-pPRBfSsSRELT ON
m xture stirred at roomtenperature for 3h. The m xture was concentrated in

vacuo to renove the THE and the aqueous solution was extracted with Et OAc
(2x1 ©OmM ). The aqueous phase was acidified to 15 pH6 with conc. HO and
extracted with DCM (3x300n)). The conbi ned organics were washed with brine

x2), dried e dgyi 0, i | il 0 S a

ol our | ess Fomni 15 TER SRR ER M Il 2 18 U9 & e ACIRRIMES & 4 20
(1H, m, 3.$851H m), 3.62 (2H, s), 3.59 (1 H d), 3.49 (1H, d), 3.15 (1H,
m, 2.88 (1 H nm, 2.69 (1H m, 2.20 (1H, dd), 2.05 (1H, m, 1.45 (9H, s),
1.25 (31-1, d). 20 Description 19 1, 1-D nethyl et hyl

(2S) - 4- ([ 4- (Bascrptiom20| or ophenyl ) ami no] - 1- pi peri di nyl } - 2- oxo-

et hyl ) phegny|4{,yBicsthytethyred sltifidronedgpeayllanmd)atsipbiiils caib Skyldter € of D18
(27.8g, 79. 81[' 1), kl— [ ?—n(sdJimms(trhyl am no |c))r opyln] - M }25ﬁre)t hyl c%r bgﬁi“i m de

hydr ochl ori dﬁ%zz. 9g, 119. 7mmol ), 1-hydroxybenzotriazole hydrate (16.2g,
119. 7nmol ), A rsbigtidty lofni, N@imefiyldthyl Alékolnpipdndinkasarbbhidie P @dho Bnanrdifes-sal t

(15,55, 7 S L s b LB b B B R ot oo
(20010) oh - pcoue S0eyaeht A0 ek o Contt i ana Feci O rac Sdou th bow
(oxt oon ' PHEMABR et 3R NAREO- Shucri (TRl s Rited s b ot et -

S |O|A d/ m.x 22 forash.pTine frémji_obyr/]mixtug}e ovest edragtedywitls iDGM aangr mq/vaﬁdgetl pﬁasango;/; .
ahi 16 sl o Pasrye I brResialibY pRE SOB BRAT b b WETBTRAYT 7% 7
(1H, K )7 ) ?.Zm-eﬁwm 4:2:&-(3;36@ B m%ﬁs,(ZBBMHa) } 7.25 (45,107, §.3241H)0), BITRHB. ??H( 2 gj
D 063 17 (30 “Rp o By a8 i . 2 o 5. {0 By Mgy T
2007/ 012879 @8 PCT/ EP2006/ 007390 2.13 (4H, n), 1.45 (9H, s), 1.32 (1H, ny,
1.21 (3H d), 1.09 (1H m). MB (ES) MA 525,

Description 21

N-[3-(Trifluoromethyl)phenyl]-4-piperidinamine (D21)

A solution of two combined preparations of D20 (0.86g, 2.5mmol) in DCM (40ml) was
20 treated with TFA (10ml) and the reaction stirred at room temperature, under argon

for 2h. The solvent was removed in vacuo and the residue partitioned between DCM

and water. The aqueous was basified to pH14 with 2M NaOH solution then extracted

with EtOAc (x5). The combined organics were dried (Na,SO,) and concentrated in

(\ vacuo to give the title compound as a transparent oil (0.64g). 84 (CDCl;, 250MHz)

25 7.24 (1H, t), 6.90 (1H, d), 6.74 (2H, m), 3.75 (1H, m}, 3.40 (1H, m), 3.14 (2H, m),

2.74 (2H, m), 2.07 {2H, m), 1.34 (2H, m).

Description 22
1,1-Dimethylethyl 4-{[4-(trifluoromethyl)phenyilamino}-1-piperidinecarboxylate

30 (D18)
The tile compound was prepared from 1,1-dimethylethyl 4-oxo-1-
piperidinecarboxylate and 4-triflucromethylaniline using a method similar to that
described for D20

35 Description 23
N-[4-(Triftuoromethyl)phenyl]-4-piperidinamine (D23)



Description 20 5 1, 1-Di net hyl et hyl

A4([ 3-(trifluoronethyl)phenyl]am no}-1-piperidi necarboxylate (D20) A
solution of 1,1-dinethylethyl 4-oxo-I|-piperidinecarboxylate (0.5g, 2.5muol),
3- (trifluoronet hyﬂ_’) ani line (0.402g, ﬁ#gmml ) and sodi um

tri (acet oxYOYPEHGHPi de (0.80g, 3.75miB1) in 1,2-DCE (P&HBPA4Q073H rred at
roomtenperature, under argon 10 overni ght. Saturat ed ag. NaHCO3 sol ution
(15nl) was added and stirring continued for 1h. The reaction m xture was
extracted with DCM and t he organi ¢ phase concentrat ed in vacuo.

Recrystal lisgtion of the solldreldu vethe e .Cco s.a white
solid (0. 863@‘ t@ﬁce@%r@wafaﬁms o e'%gza‘(sﬂqa'ﬂ‘? SW""'E@R%%W e45 (2H,
m, 4.06 (2¥edD21), 3.45 (1H m, 2 94 (21-1, m, 2.04 (2H m, 1.46 (9H,
s), 1.36 (2H, 15 m). Description 21
N-[3-(Trifluoromethyl)phenyl]-4-piperidinamne (D21) A solution of two
conbi ned pr dpesceiptiom@4 of D20 (0. 86g, 2.5mmwl) in DCM (40n1) was 20 treated

W t h TFA 1 e under argon

for eoésno"’l)"xy %h%vam:“é gﬁ/ﬁ&nﬁﬁvg{hgg @iaér‘%%mer esl e par *tioned bet ween

DCM and wat &e. titiFisemaounsiovas pregarerd orhipaenyiethpl ipgrazingterbaxdetesandd-i on t hen

extract ed 'r&ho{én 468 Lisind endifiEb Al g Slcibi st e dried (Na2SO4) and
Tho( vacu to g tit

concentrate ve the e COI’T'pOUﬂ as a transpar ent oil
(0.64g). SH (CDCI3, 250MHz) 25 7.24 (1 H. t), 6.90 (1 H d), 6.74 (21-1,

m, 3. 75 (1¢$sc tio240 (1 H m), 3.14 (21-1, m), 2.74 (2H, m), 2.07 (2H,
{
e i PI(BWIa! imfr@msﬁrrieil?nlwefylcfrqany@ﬂwpwee&s-wammvm'enub (D18) The
title corrpoqj}d amddigiteespd from 1, 1-di net hyl et hyl 4- oxo- 1-
pi peri 6 necapBglat e and 4ot ior s L arkLinS TR, LIRSS 1o O

t hat descrl
N-[4- (Trifl yeroaret hyl ) phenyl ] - 4- pi peri di nam ne (D23) WO 2007/ 012479 39
PCT/ EP2006/ 007390 The title conpound was prepared from D22 using a nethod
simlar to that descri bed

15  Description 26

{4-[(4{[(Phenylmethyl)oxy]carbonyl}-1 -plperazmyl)methyl]phenyl}acetlc acid
(D26)
A solution of D25 (304mg, 0.65mmol) in 2M NaOH solution (10ml) and THF (10mi)
was stirred at room temperature for 1h then 40°C for 1h. 2M HCI was added to adjust
20 the solution to pH6 followed by heating to 60°C overnight. The solvent was removed
in vacuo and the residue partitioned between water and EtQAc. The organic extract
was dried and concentrated to give the title compound (145mg). MS (ES): MH’ 369,
(M-HY 367.

25 Description 27
Phenylmethyl (2R}-2-methyi-4-{{4-[2-(methyloxy)-2-oxoethyl]phenyl}methyl}-1-

piperazinecarboxylate {D27)
A mixture of D16 (243mg, 1mmol), diisopropylethylamine (174ul, 1mmol) 1,1-
dimethylethyl (2R)-2-methyl-1-piperazinecarboxylate (234mg, 1mmol) in DMF was
30 stirred at room temperature for 1h then allowed to stand overnight. The solvent was
removed in vacuo, then the residue was diluted with water (20mi) and extracted with
EtOAc (2x20ml). The combined organic extracts were dried (MgSQ,) and
concentrated in vacuo to give the title compound as a yellow oil (383mg). 84 (CDCl,,
250MHz) 7.21-7.40 (9H, m), 5.13 (2H, AB) 4.29 (1H, m}, 3.91 (1H, m), 3.70 (3H, s),
35 3.62 (2H, s), 3.43 (2H, m), 3.20 (1H, m), 2.78 (1H, m), 2.62 (1H, m), 2.05-2.18 (2H,
m), 1.28 (3H, d}.



for D21. Description 24 5 Phenyl net hyl
4-[ (4- bronmophenyl ) met hyl ] - 1- pi per azi necar boxyl ate (D24) The title conpound
was prepared from phenyl net hyl 1-pi perazi necarboxyl ate and 4-

br onobenz ing a nethod to thafy described for s ion 25 10
Di et hyl a‘Jvﬁ((E(Ep‘@ta‘!('lﬂﬁenyIm::thyl)oxy]carbgnyl) 1- plpera2|§§F§ﬁ§€%§ phenyl)
propanedloate (D25) The title conmpound was prepared from D24 using a nethod
simlar to that described for D7. 15 Description 26

{4-[(4-{[ (Phenyl met hyl ) oxyj car bonyl ) - 1- pi per azi nyl ) met hyl j phenyl )acetic acid
(D26) A solution of D25 (304ng, 0.65mml) in 2M NaCH solution (10m ) and THE

(10m) was stirred at roomtenperature for 1h then 40C for 1h. 2M HCl was
added to adjescriphen28e sol ution to pH6 fol l owed by heating to 60C

overni ght. Tlag(# ?Lﬁlﬂeihy{\ﬂ%(bﬁéﬁv{ﬁdtﬁyno%ﬁ&éi'ﬂoﬁflﬂdId”ﬁ‘erﬁﬁﬁylﬂ\d@t hgipr titioned

bet ween wat er e organi ¢ extract “was dried and Concentrated to
gi ve the tltnhsnwﬁﬁ&'%@? hy). M5 (ES): MH 369, (MHy 367. 25
Descri pt ison Rgohitioa @wagiaohn , 0. 96mm in THF (4m| and 2M NaOH solutlon (1ml) was

2R) - 2- et hyl 2 msthlo o] th henyl ) et h
§)I p)era2| nec)éf'ﬁ%(%‘ 5‘{0‘51 (g5pearater X‘Q%”EIQ'?;I ”f_’)l% %‘B yagdfﬁnﬂ%/d) fe Solution
?12 :? )SOFZH Op%/|h%Mé@mtm&t@ﬂ&&@hl)biwlah%eoﬁs &gzsél w&ltéu;usfédml pH6 and extracted . g
me ar bo e , n . stirre
room ten‘éﬂ?‘&tﬁf‘g%‘gﬁ B‘r?ﬁi '?q%o%gé‘%? 8’%"&?‘?%\‘7)5? hf‘%%‘#ﬂ@g%(gi vent was
rermved in wadmoncehtralndbrheaaueﬂo dive tvaatitlectiolmpbent as & lcoloatess gquADESSmgnd

(MyS0r) Tt 5% dGREhrerol e a0y 40 8% 87 I EH AP EL e aRA A8 B vl Tow

oi. | (383rrg) 3.8H26CECBE1 (2a5ng5)207(1mﬂ17jr 205 (24,d)n3.69 H1 H,El:l).( 220 MHAR), 4. 29

1H, 3H, s), 35 3.62 (211, s), 3.43 (2H, m, 3.20
ng s %"0(@‘1"1531 2930 }'11-1,5)rr), PN T (ZSH? | 5 (?H, d). WO

2007/ 012479 40 PCT/ EP2006/ 007390

Description 29
15  Phenylmethyl (2R)-4-{[4-(2-{4-[{3-fluorophenyl)amino]-1-piperidinyl}-2-oxoethyl)
phenyllmethyl}-2-methyl-1-piperazinecarboxylate (D29)
A mixture of D28 (100mg, 0.261mmol), N-[3-(dimethylamino)propyl]-N'-
ethylcarbodiimide hydrochloride (75mg, 0.392mmol), 1-hydroxybenzotriazole {53mg,
0.392mmol}, triethylamine (110ul, 0.784mmol) and D5b hydrochloride salt (60mg,
20 0.261mmol) in DMF (2ml) was stirred at room temperature for-3 days. The solvent
was removed in vacuo and the residue was purified by chromatography. Elution with
0-10% MeOH/DCM gave the title compound as a colourless oil (136mg). &4 (CDCls,
400MHz) 7.31-7.38 (5H, m}, 7.28 (2H, d), 7.19 (2H, d), 7.07 (1H, 1), 6.23-6.39 (3H,
('_ m), 5.13 (2H, AB), 4.52 (1H, m), 4.27 (1H, br s}, 3.88 (2H, m), 3.74 (2H, s), 3.62 (1H,
25 brs), 3.44 (3H, m), 3.16 (2H, m), 2.88 (1H, m), 2.76 (1H, d), 2.59 (1H, d), 1.94-2.15
(4H, m), 1.32 (1H, m), 1.26 (3H, m), 1.08 (1H, m). MS (ES): MH" 559.

Description 30
1,1-Dimethylethyl 4-[(4-cyanophenyl)oxy]-1-piperidinecarboxylate (D30)

30 The title compound was prepared from 4-hydroxybenzonitrile and 1,1-dimethylethy!
4-hydroxy-1-piperidinecarboxylate using a method similar to that described for D13.

Description 31
4-(4-Piperidinyloxy)benzonitrile (D31)

35 The title compound was prepared from D30 using a method similar to that described
for D14.



Description 28 (4-[((3R)-3-Mthyl-4-([(phenyl et hyl)oxy] carbonyl } - 1- pi per azi
nyl) methyl] phenyl}acetic acid (D28) 5 A solution of D27 (380ng, 0.96mmuvl)
in THE (4nl) and 2M NaCH solution (1 nm) was stirred at roomtenperature
over ni ght._\at erb{?lOrﬂ) was added and tt{]e solution washed with Et OAc
(20m ). ThEOFNTOHL phase was adj usted to pH6 and ext r REVERROHOTIOE oac
(2x20QmM ). The conbi ned extracts were washed with brine, dried (MgS™4) and
concentrated in vacuo to give the title conmpound as a col ourl ess gum
(255ng). 10 8H (CDCI 3, 250MHz) 7.20-7.40 (9H, m, 5.12 (21-1, AB) 4.29 (1 H,
m, 3.91 (1 H d), 3.61 (2H, s), 3.51 (2H, AS), 3.20 (1H, m), 2.85 (1 H,
d, 2.69 (1 H d), 2.20 (1 H m, 2.10 (1 H m, 1.29 (3H, n). Description
29 15 Pheny|Rascription 32

(2R) - 4{[ 4- ( 25.{44 - | I Oy ROk~ 1 =101 indi nyl ) - 2- oxoet hyl)

phenyl ] met hé@%&‘r@t w?{hgﬁ}g@rﬁgﬁ?ln%;&rig%ﬂﬁé;@hgD29) A m xture of D28
(100nmg, 0. 26therfde rommoyrai mal he prephiedi ustipghe ppethd MesasibRg ircAr TodielimiRie

hydr ochl gr i ro ' I ; 92mmol ),
T et byl am e, B KA e, Kol K HHIRRE BuforRa JBuarityedcinal o

0. 261mmol ) iGhemiatry(1988)21Rs3%1t9%% ed at room tenperature for 3 days. The

sol vent was renoved in vacuo and the residue was purified by
chromat ography. Elution with 0-10% MeOH DCM gave the title conpound as a
col ourl ess dascriptiendd 84 (CDCI3, 400MHz) 7.31-7.38 (5H, n), 7.28 (21-1,

d), 7.19 (2Mhieth |[47(1,QYdiéﬂ&laﬁ-z-yl))s-(rﬁetﬁﬁoﬁy)aﬁeu(ﬁj?ro;(arﬂé“hioaﬁe {o33(2H AB), 4.52
1H m, 4.27 (1 H .b 3788 (21-1 3. 3 25 b
(3 1, o & i s ot e f

4 H, , . 6 1 H,
ﬂ?’,ga%%. (71325'(‘@- |9,-92’H§"?°'>2. 59 (1H,
?)ES) 1. ﬁ/ﬁ-{ 25§%Ila<ﬂt.4r1-(ﬂ)_, adi@ate 15.3121%( Q.OElylmﬁ'i))I,r)]. ?ot?s&ilfrﬁbhosﬁatel(:iggmé,mmtnom . M8

: ' . r,] pti , - .
4- (4cyanopﬁé‘ﬂ?%ﬁi‘ﬁ"'g’eﬂyg&tﬂyﬁ% '&?%&%é‘f'ﬁiﬂgxipbgﬁﬁ (186mM% &-353MPNdB rpound
was prepar ednyf 1 drdickahy 0oy was beated mt 1 20°Gnohddr, drgom foet7hy Aqudopss work-up
4- hyd -1 -pj IO | , j L |38 i bed
for mia”” pBABECRC BRI Ly sl dof Fiifrabl) (St pbiieifs il P51,
conpound5wasther)azae dite toropub (1Umg)gpyd CERELNDMHZY7I5dr(1Hod) .49 (2ldgo) i bed for
D14. 6.14 (1H, 5), 4.60 (1H, 5), 4.23 (4H, m), 4.12 (2H, m), 4.04 (4H, m), 3.88 (3H, s), 1.24

(6H, t). MS (ES): MH" 339.

Description 34
20  Diethyl [4-formyl-3-(methyloxy)phenyllpropanedioate (D34)

A solution of D33 (191mg, 0.56mmol) in THF (5m!} and 2M HCI (5ml) was stirred at

room temperature for 1h. The solvent was removed in vacuo and aqueous work-up

(water/EtOAc) gave the title compound (149mg). 84 (CDCl;, 400MHZz) 10.45 (1H, s),

7.81 (1H, d), 7.11 (1H, s), 7.04 (1H, d), 4.64 (1H, s), 4.23 (4H, m), 3.95 (3H, s), 1.27
25  (6H, t). MS (ES): MH" 295.

Description 35
Diethyl [4-[{(3S5)-4-{[(1,1-dimethylethyl)oxy]carbonyl}-3-methyl-1-piperazinyl)

methyl]-3-(methyloxy)phenyl)propanedioate (D35)
30 The title compound was prepared from D34 and 1,1-dimethylethyl (28)-2-methyl-1-
piperazinecarboxylate using a method similar to that described for D6.

Description 36
[4-[((3S)-4<{[(1,1-Dimethylethyl)oxy]carbonyl}-3-methyl-1-piperazinyl)methyl]-3-
35 (methyloxy)phenyl]acetic acid (D36}



WO 2007/ 012479 41 PCT/ EP2006/ 007390 Description 32
2-[ 4- Brono- 2- (et hyl oxy) phenyl ] -1, 3-di oxol ane (D32) The title conpound may
be prepared using the nmethod described in A Tronelin, 5 Denerseman, R

P.
Royer, P. d J. Fourniat, Europgan Journal of icinal Chem stry
1986, 21(§§E, ﬁ?gl}l}%&z. Descri ption 33 Dggt hyl ll’\@TqEPm“mmo

[4- (1, 3-di oxol an- 2-yl ) -3- (et hyl oxy) phenyl ] propanedi oate (D33) 10 A m xture
of D32 (200nmg, O0.81mmol), diethyl nalonate (155ng, 0.97mmol), palladium
(I'l) acetate (5.4ng, 0.024mvol ), potassi um phosphate (395ng, 2nmmol) and

n’ a1, 4 SEbRol b SRt DI Db RRRPURIS 1 s BBy ol

wor k-up (wier&26Et OAc) fol l owed by purification by chronatography
(50%t 20 petrol eum 15 ether) gave title conpound (191ng). SH (CDCl 3, 400MHz)

7.51 (1H, d), 6.99 (2H n), 6.14 (1H s), 4.60 (1H s), 4.23 (4H ), 4.12
(2H, ™, 4.62_119&!_:&,5' ond?7 3.88 (3H, s), 1.24 (6H t). MBS (ES): MH 330.

De | pt4 i ' i di oat 034
A sol ut i%ﬁ“é'?”“ds“%"?{%ﬁwfiﬂ?‘é% %@J&“&@%Wi‘ﬁ?‘%’“ﬁ@?ﬁ?ﬁé es )
stirred at OXeRShy}l- W@?&?WPWV“TH.“WF?E“‘Q&Y dpirefazinecarboatate i0Icuo and
SRS 1 v ) T R,
5), 4 23 (4femnolgSeaprig, 0.29mm) 5hd 15y diogihenzyriadpte (4Rep, O ghmied n
Descri pti onDRF @rd)tangl DCM (3ml) was stired at room temperature overnight. Scavenger

o bt T8 (kb et ien ST A 3 af dhed Ao LBHRGIA ) v
prepared frwas Eidediod 2h,ahdctherefilkeréct Rylifichfids) by chretraydgraphy gave the title

pi per azi nec%gé)guy‘h?‘{ﬁndismg%gzmlggg simlar to that described for D6.

Descri ption
[4-1((3S)-4{[ (1, 1-Di net hyl et hyl ) oxy] car bonyl } - 3- met hyl - 1- pi per azi
nyl ) et hyl ]%gﬁ-%égm__(%t hyl oxy) phenyl Jacetic acid (D36) WD 2007/012479 42

PCTI EP2006/
15  1,4-Dimethylethyl 4-[{3-cyano-4-flucrophenyl)amino]-1-piperidinecarboxylate

(D38)
The ftitte compound was prepared from 5-bromo-2-fluorobenzonitrile and 1,1-
dimethylethyl 4-amino-1-piperidinecarboxylate using a method similar to that
described for D10a.

20
Description 39
2-Fluoro-5-(4-piperidinylamino)benzonitrile (D39)
The title compound was prepared from D38 using a method similar to that described

( for D10b.
' 25

Description 40
1,1-Dimethylethyl (2S)-4-{[4-{2-{4-[(3-cyano-4-fluorophenyl)amino]-1-
piperidinyl}-2-oxoethyl)phenyljmethyl}-2-methyl-1-piperazinecarboxylate (D40)
The title compound was prepared from D8 and D39 using a method similar to that

30  described for D29 although the reaction time was overnight and an aqueous work-up
(DCM/water) was carried out prior to chromatography.

Description 41

4-(3-{4-[(4-Fluorophenyljamino]-1-piperidinyl}-3-oxopropyl)benzaldehyde (D41)
35 Stept: (2E)-3-(4-formylphenyl)-2-propencic acid (2.55g) was dissolved in EtOH

(250ml) and hydrogenated at atmospheric pressure with 10% Pd/C (0.8g) as



The title conmpound was prepared from D35 using a nmethod simlar to that
described for D26. Description 37 5 1, 1-Di net hyl et hyl
(25)-4-{[4-(2-{4-[(3-fluorophenyl)ani no] - 1-pi peridinyl }-2-

oxoet hyl ) - 2- (et hyl oxy) phenyl ] met hyl } - 2z4ret hyl - | - pi perazi necar boxyl ate (D37)
A mi xture d‘(‘gﬁﬂ%" ng, O.24mmmol), pol y?rgenrs-supported ”7% 6mol / g,
0. 36mmol ), D5b (46rrg, 0. 24mvol ) and 1- hydr oxybenzotri azol e (49rrg 0. 36nmmol )
in DVF (9m) and DCM (3nm) was stirred at roomtenperature overnight.
Scavenger 10 resins (PS-trisam ne, PS-isocyanate and MP-car bonat e) wer e

dded and th o
2hr gma? (r)]gr ;pﬁa)}ﬂba:/gﬁ%e 7L ?t ?éédb eﬁﬁégpengg% 4@4}93 tanf/%oééﬁggrg{e ication by
Descri pti on @Btuté 1, oF Di riefdHbydsoxypriethyl)phenylipropanoic acid and 3 (4-

4-[ ( 3- cyano- ﬁge{hklg '@QF@P%&%&]QJMJ%W peri di necarboxylate (038) The title

conpound was fl uorobenzonitrile and 1, 1-
di met hyl et hy$tep-2xi The- #cigimjetured framcsten dx (A08ME). N higimethhamisa)psonyiliNer t o t hat

descri beds f ogy, dnﬁﬁheDeﬁﬁfrbcﬁﬂdrBB 3@23mg, 3.78mmol), 1h¥dro benzotriazole
2- Fl uor o- 5- (4 EIE perid | am no) benzonitrile (039 e conmpound was

prepar ed fr of%8ms %E‘?W@O%"}’@Mﬁdao@ﬂ iap &eated “t'tH:Rf'-) ®6dwgi B8amd)opndtteh. 25

Descri ption rﬂ&tule Ltiddd BE J%h'ﬁ{emblerature for 2h. The. DMF was removed in vacuo and
(25)-4-{[4-(2-{4-] (3- cq;éano -fl uorophenyl)

pi peri di nyl }E@ﬁﬁxﬂ‘é’t W9 )’ﬁ‘f?é‘?ﬁf’i’%t“&?l ?q"f°%¥vﬁ§|equaﬁ?‘béw*§z‘?%a?%@| ate
(D40)  The tidnbinedUipmitadvere fvadtieRathasatdrateda@XNTD [EBtidE laRg bAndEien0d

simlar otat3 rlbedforD houhtherectlo
over ni gh &Eag(i‘ljs - keense %&f/l wWAs 'Eé&‘f‘? ed’?o ‘?%HV\@? to
chr omat ogr apfluprOpBewt)armioqnmp@ihdlnyi}-S-oxopropyl)phenyl]methanot and N-(4-
4-(3-{4-[ (4- Fuuo &@;& 4‘3? [0)'4 | ) benzal dehyde
(D41) 35 S 'E'Bf‘%pli‘ Pé ((‘ZI"H%W %B'%e%"fﬂizy“é'rpoﬁci'ﬁ%“'ggé L (2.55g) was
di ssol ved i nStep @ This whole was dissolved in DCM (20ml) and treated with manganese
dioxide (2g). After stirring overnight, further manganese dioxide was added (5g) and
15  stirring continued for 30mins. The mixture was filtered, concentrated and purified by
chromatography (10-90% EtOAc/pentane) to give the title compound as a yellow
gum (282mg). MS (ES): MH" 355.

Description 42

20  4-(3{4-[(3-Fluorophenyl)amino]-1-piperidinyl}-3-oxopropyl)benzaldehyde (D42)
The title compeound was prepared from D5b using a method similar to that described
for D41.

Description 43
25 1,1-Dimethylethyl {2R,6S)-4-[(4-bromophenyl)methyl}-2,6-dimethyl-1-

piperazinecarboxylate (D43)
A mixture of 4-bromobenzaldehyde (1.85g, 10mmol), 1,1-dimethylethyl (2R,6S)-2,6-
dimethyl-1-piperazinecarboxylate (2.156g, 10mmol) and sodium triacetoxyborohydride
(3.18g) in 1,2-DCE (35mi) was stirred at room temperature for 3 days. Saturated aq.
30 NaHCO; solution was added and the mixture stirred for 30mins. The product was
extracted into EtCAc and the extracts dried (Na,SO4) and concentrated. The residue
was dissolved in DCM and treated with PS-hydrazine resin with stirring for 2h. The
resin was removed by filtration and the solvent removed in vacuo. Chromatography
(0-40%EtOAc/hexane) gave the title compound (3.52g). MS (ES): MH* 383/385.
35

Description 44



(250mL) and hydrogenated at atnospheric pressure with 10% Pd/ C (0.8g) as WO
2007/ 012479 43 PCT/ EP2006/ 007390 catalyst. After 5h the reaction m xture
was filtered and concentrated to give a 1:1 m xture of

3-14-( hydr@;s%r@zog%%phenyl ] propanoi ¢ agjd and 3-(4- gé@@@&g&%ﬁr opanoi ¢

acid (2.43g The acid m xture fromstep 1

N-[ 3- (di met hyl am no) propyl]-M 5 ethyl carbodii m de hydrochl oride (723ny,
3.78mmol ), 1-hydroxybenzotriazole (578ng, 3.78mmol) in DMF (lom) was
treated with D2 (561ng, 2.9mvol) and the mxture stirred at room

t enper at ur e i@k ,Z{Iaamg'gﬁﬂqrfé %gh%%?@g@ﬁgﬁ_ﬁgth EyOAc and water were

added. The aquedus Was e i the Conbi ned organics were
washed wi t h pireragiayliraethyllohemiRorpapedioata(D4Ad brine, then 10 dried (Na2SO4)

and concent Aak §fle EGmEBUAE vhisTBreddie®rdh 043 -dsin @néthdd similar to that described
fl uor ophenyl ) am no] - 1- pi peridinyl }-3- oxoprogyl ) phenyl | met hanoi ang N-(4-

f1 uor ophenyfQrBY. [ 3- (4- et hyl phenyl ) pr opanoyl j - 4- pi peri di nani ne (1.1g). Step
3: This whole was dissolved in DCM (20nt) and treated w th nanganese

di oxi de (Zgé. Aftﬁr g}l rring overnight, further manganese di oxi de was added
(59) and 1% ript continued for 30mns. The m xture was filtered,

concent r at ediétRf {A4((35)-4(Hy-dmhetbyrtngorperrboadh-3d%elOrc (pent ane) to give
e o 11 COMRRRR e Ry e meAtyh ronansbicat (bégr™ - M 355 Description
4- ( 3- (4- [ ( 3ARuive phBay (938nigh O} 6ol ) e DME (19 was @ oet dpwisb engaliuehyde

D42 It d fr ' hod sjm |
Uhat dedlr i el EFPB0Y W1 s Bl P3lmira) S BWP @riiites fodfy rdn Sder ' 27 1°
(2R, 6S) - 4- [ Etribg aroPhinsy et fodide- (2, 184, i2Ea2myhol) wag bedadaaridnibe aedntiay| at e
P43) A m - vl I =di hyl et hyl
(2R bs)- 5. oribifieHpded LPIRRER BoagHBGal fs B 1 AlfEnb il S S I
tri acet oxybwesiadded ded theamipayy exiacted WISTE!QAG ihe axiracts tware adsbed witom
tenperatur esétglf?t%oér@%%HC%ﬁ;tééﬁﬁgﬁ%n@gratet?plagzhwe &hﬁ%@gg‘ﬂﬂ chhce f]' 8¢, and the

m xture stirre mns. T roduc xtr act Into ¢ and the

ext r act 45dr veavo( Rareseigorapy ekyingayithy &l &9 Et9Aehexanpe gaxe theatilegtospsodd i n DCM
and treat eda¥hichhaPsuh Y3H6a%) Ms (BS) MHMyh stirring for 2h. The

Description 46
2-{4-[({35)-4{[(1,1-Dimethylethyl)oxy]carbonyl}-3-methyl-1-
20  piperazinyl)methyl]phenyl}propanoic acid (D46)

A solution of D45 (356mg, 1.34mmol) in 2M NaOH solution (3ml) and 1,4-dioxane

(3ml) was stirred at room temperature for 1h then 80°C for 3h. The solvents were

removed in vacuo, water was added and the mixture adjusted to pH4 with 2M HCI.
( The product was extracted into EtOAc and the extracts were washed with brine then
25 dried (Na,S0Q,) and concentrated to give the title compound (256mg). &4 (CDCl;,

400MHz) 7.32 (2H, d), 7.27 (2H, d), 4.10 (2H, m), 3.74 (1H, q), 3.49 (2H, br s), 2.64

(2H, m), 2.14 (2H, m), 1.52 (3H, d), 1.46 (9H, s}, 1.30 (6H, d). MS (ES). MH" 377,

(M-H") 375.

30 Description 47
1,1-Dimethylethyl (2R,68)-4-({4-[1,1-dimethyl-2-(methyloxy)-2-
oxoethyl]phenyl}methyl)-2,6-dimethyl-1-piperazinecarboxylate (D47)
A solution of methyl 2-methylpropanoate (188ul, 1.64mmol) in toluene (3ml} was
added to lithium dicyclohexylamide (362mg, 1.93mmol) under glove bag conditions.
35 The suspension was stirred for 10mins then added to a mixture of D43 (570mg,
1.49mmol) and bis(dibenzylideneacetone) palladium (0) (43mg, 0.074mmol). Tri(tert-




resin was renoved by filtration and the sol vent renoved in vacuo.
Chr omat ogr aphy (0- 40% &t QAc/ hexane) gave the title conpound (3.52g). M
(ES): MH 383/385. 35 Description 44 WD 2007/012479 44 PCT/ EP2006/ 007390

Di et hyl {4- 3S)-4{[ (1, 1-di met hyl et hyl ),oxy] car bonyl }-3-net hyl -1 -
pi per azi nyl“%‘é]f’ﬁ%ﬁ’phenyl } pr opanedi oathSO( D44) The tit IPé"T@?ﬁ%"G{QPIHWNaS
prepared from D43 using a nethod simlar to that described for D7. 5

Description 45 Di et hyl
{4-(((3S)-4{[(1, 1-di net hyl et hyl ) oxy] car bonyl } - 3- net hyl -1 -

' i nyl t hyl 1nh I | i oat . A ' f, D44
(555 1 16PorAEHeb B GRARGRLC AL re deesol ARK S5t de
(61ny, 60% womn nteoiperature 5 bvemight.i ThEMVEoVEnt )wat  Gtavederin avaouo. dfd er

Girr ¢ : Codi da; - th
Feacti on - m SroraRgpE e WSO HoNTE o dm SR Bave HBERSRRAARE |
chl ori de sol s & gallownaik (3R80gl SatdDChe250MHz) 7 29 @, t4el (@H, m)EB.EBJ3H,The

extracts r i r 0 [ n ry then
dried (Na2SON 43818 ol 461 (LI 215218 By, 08 r%%#%é?ﬁpﬂy%%'ﬂ% Wi th
0- 10% Et QAc/ MEXEBE MiEiv@5t he title conpound as a clear gum (356ng). MS (ES):
MH 477. Description 46

2{4-1((39-4-([(1, 1-Di et hyl et hyl ) oxy] car bonyl } - 3- et hyl - 1- 20

pi per azi nyl ) Bescariptipn48ny| } pr opanoi ¢ acid (D46) A sol ution of D45 (356ny,

1. 34mol ) i t -  (356m0,
ol ) '”Z?JVt(Wﬁ)?ﬁé[ﬁ#ﬁ%%’éﬂ?@ﬁgﬁlé@rrﬁo%%mﬁme{m) was stirred a

roomtenperature for : e sol vents were renoved in
vacuo, erPipgrazinymgthylighemdl-Zmathyleropaneisaeid P48bHa with 2M HCI.  The

product was grhiktafel §DAM{IsHE H078MMol BRd BiUNRAYE XS thonBmRste WB2Mg,Pr i ne

e
I e R R )
3.49 (2H, Dbr3 8ays. PhébcblvenBlwere rathoves idvaci:3 lHnd e residineldi§stiveddy) watkr. 4he( OH, s),
1.30 (6H, d)s'olu ion (wEag)vilasMélcli w‘f?‘ir717éther.( %ic‘fihe}d 1%751-14 with 1M HCI then extracted with
15  DCM (x2). The combined organics were dried (Na,SO,) and concentrated in vacuo to
give the title compound as a yellow foam (316mg). &4 (CDCl;, 250MHz) 7.35 (4H, m),
4.11 (2H, br), 3.71 (2H, br), 2.67 (2H, br), 2.17 (2H, br), 1.61 (6H, s), 1.46 (SH, s),
1.33 (6H, br d). MS (ES): MH' 391, (M-H") 389.

20 Description 49 .
Ethyl (2E)-3-(5-formyl-2-pyridinyl)-2-propenoate (D49)
A mixture of 2-bromo-5-formylpyridine (500mg, 2.6mmal), methyl acrylate (0.6ml,
6.5mmol), tri-(o-tolyl)phosphine (80mg, 0.28mmol), allyi palladium (ll) chloride dimer
(47mg, 0.13mmol) and sodium acetate (1.08g, 8mmol) in DMF (10ml) was heated at
25 170°C in a microwave reactor for 0.75h. The reaction mixture was filtered through
Celite® then diluted with DCM and water. The organic phase was dried, concentrated
in vacuo and purified by chromatography to give the title compound as a white solid
(50mg). 84 (CDCl3, 250MHz) 10.14 (1H, s), 9.08 (1H, d), 8.19 (1H, dd), 7.72 (1H, d),
7.57 (1H, d), 7.08 (1H, d), 3.85 (3H, s). MS (ES): MH" 192. '
30
Description 50 7
Phenylmethyl (28)-4-({6-[(1E)-3-{ethyloxy)-3-0x0-1-propen-1-yl]-3-
pyridinyl}methyl)-2-methyl-1-plperazinecarboxylate (D50)
The title compound was prepared from D48 and phenyimethyl (25)-2-methyl-1-
35 piperazinecarboxylate using a method similar to that described for D6



30 Description 47 1, 1-Di nethyl et hyl

(2R, 6S)-4-({4-[1, 1-di met hyl - 2- (net hyl oxy) - 2-

oxoet hyl ] phenyl }rret hyI ) -2, 6-di net hyl -1 - pi perazi necarboxyl ate (D47) A

sol ution - et hyl propanoat e 88ul, 1.64mmol) in toluene (3m) wa
added to qu?ﬁ?ot" 237 cycl ohexyl ani de (36£26rlrg, 1. 93mml ) uhﬁwpﬁ’%?%”ﬂag
conditions. 35 The suspension was stirred for 10m ns then added to a

m xture of D43 (570nmg, 1.49mmol) and bi s(di benzyli deneacet one) pal |l adi um (0)
(43ng, 0.074mmol ). Tri(tert WD 2007/012479 45 PCTI EP2006/ 007390

butyI )phospbgm#%@ 0. 074rrrml) was added and the reaction mxture stirred
roomte% rature_overni g? he solvent was renmpved in vacuo and

chrorrat ogr affiky-3aPdt3 Ngd-methy 'G'{UB%'BI'@A@WBEW]S?@BH’W&"her gave the title
conpound a e . M—Iz729 4H, 4. 07
T 3 ks il 1
(6H s). 1. he @HF°"§°P“ 01W2§P{ee ed fjom DRfusiizgsy meifie SA!D@*’ ‘%H?&ﬁ?ﬁ?f‘?% 48
2_—(4-[(_(53R, 68D481a&ric(ui_l)hlhﬁeaarohyih-@tmls)\oxy] carbonyl) 3, 5-di nethyl -1- 10

pi perazinyl ) met hyl ] phenyl } - 2- net hyl propanoi ¢ acid (D48) A m xture of D47
(395nmg, 0.978mml ) and lithium hydroxide nmonohydrate (82ng, 1.95mmol) in
wat er ( 5mil) Deswliptiod-52i oxane (1 On) was stirred at roomtenperature for 3

days. The s oadtere due dj.s ved in water.
Thg sol uti g’ﬁe % gﬂ‘yrﬁfﬁﬁ@mg} %-24-}'(‘3‘2@ PaR8 1’5’"8%5. R’R"t’#"ﬁﬁf%" %% hen
extract ed wi<phopbBh- W(pyzi):lmyl]hethdhbnmﬂu&ldrrgaemzisewbexﬂateqﬂsz)l\laz SO4) and
concent te i I o 316 .
S (ool S, e BRRLbE ualibleeled ) DS fid B0 R LB sl LG8 % 21
br), 2. 17 (dugcritpd)for 361 (6H, s), 1.46 (9H, s), 1.33 (6H, br d) MS (ES):
Nﬁ 391, (MH) 389. 20 Description 49 Ethyl

(2E) - 3- (5-forrry| -2-pyridinyl)-2-propenoate (D49) A m xture of

2- brono-5-fornyl pyridine (500ng, 2.6mmol), nmethyl acrylate (0.6nd,

6. 5mmol ), tpescrptibalsg! ) phosphi ne (80ng, 0. 26mol ), all yI pal | adi um (11)
chl oride dimer_, m% 0. 13mmol }1 and sodi um acet at e éig 8rrrm|é in DMF
(10m) s héé’e'@gt"é{!e by (9P s hiorar I2 dmatioxulie apetilPbErsBImetil  eact | on
m xt ur e was2-fricthyt19sipérazinegdrbokytatet(p63)) then diluted with DCM and water. The
organl ¢ pha.Fhe WS C%anrengﬁd %v%gcgrg})ared f(rjom methyl (3-chloro-4-formylphenyi)acetate

(Epple, R. et al, PCT Int. Appl. W02005116000) and 1,1-dimethylethyl (25)-2-

methyl-1-piperazinecarboxylate hydrochloride using a method similar to that

20  described for D6 with the addition of triethylamine (1.1eq) to the reaction mixture and

a reaction time of ~3days.

Description 54
( {3-Chloro-4-[((3S)-4-{[(1,1-dimethylethyl)oxy]carbonyl}-3-methyl-1-

25  plperazinyl)methyi]phenyl}acetic acid (D54)
The title compound was prepared from D53 using a method similar to that described
for D48 with a reaction time of 4h.

Description 55

30 1,1-Dimethylethyl (25)-4-{[2-chloro-4-{2-{4-[{3-fluoraphenyl}amino]-1-
piperidinyl}-2-oxoethyl)phenyllmethyl}-2-methyl-1-piperazinecarboxylate (D55)
The title compound was prepared from D54 and D5b using a procedure simifar to
that described for D37 with the reaction carried out under an argon atmosphere.

35 Description 56
N-(3-Fluorophenyl)-4-piperidinamine hydrochloride (D56)



i n vacuo and purified by chromatography to give the title conpound as a
white solid (50nmg). SH (CDClI 3, 250MHz) 10.14 (1H, s), 9.09 (1H, d), 8.19
(11-1, dd), 7.72 (1H d), 7.57 (1H, d), 7.08 (1H, d), 3.85 (31-1, s). M
(ES): MA 192, 30 Description 50 Phenylszet hyl

(29) - 4- ({ 6VOAE A ot hyl oxy) - 3- 0x0- | - propen- 1-yl ] - 3- PCT/EP2006/0073%0

pyridi nyl } met hyl) - 2- et hyl - 1- pi per azi necar boxyl ate (D50) The title conpound
was prepared from D49 and phenyl nmet hyl (2S)-2-nethyl-1- 35

pi per azi necar boxyl at e usi ng a method simlar to that described for D6 WO

(22%7/ 01{2‘517?(:{%!%5%/115%2%%@ z ﬁrﬁ%'taﬁﬁ% i) g’iglgtrl on of 4-0’«11 piperidine
pi per azi nyl )eagxokylate- (909)}}3 i -1;_2 5;6@9&6‘! 'Hg g "('!DB'P)SUFIQé feri tAminss onpound
was prepar eds Jdrmﬁfe@&m)ﬂaeor@df@ tb@%eé'aﬁbﬂn% wa® éd@%{l] n* %@% sminsOr D48

al though the reaction tirne wa scription 52
(25) 4 1 [ 6. (ROP Ehe Bixjute HiFEH{pt/o BB MARACHEBSI G P mistgraral ZMHGHIGum. tsr

1- propen-sl- ybdorl) Qb(cf icéI(nylvﬁetdhskés@er%tebyrbrehaauwma&ageﬁmw@&@d(D52) 10
rom D51 and D5b using a mneth S|mlar to

The title conpoun Pre are
that descr |Vg@dDPM @9:97‘) Iﬁ%cﬁ%’leﬂn”sg""iﬁ’hisef FeRetnRA QYQ{yMEiSO* and
(2 25)tﬁ I({|2 cdahéarmat%d[tagﬁfmmé ww%\r&n@m%h?dsﬁi&enw IR ()400m|) and e
met hyl - | - raz itle co re re rom
et byl (3 o B MR A GbRG: Theesaling SOfi v iRl ST St ool |
V\l)2005116000)C|41ﬁDn~11) \aaaszladmu raysH diebirlg c(oaﬁ)ueﬂa‘orraafamyér-m Wh@ﬁmﬂmmﬁm&moxyl ate
escribed f with the

hydrochl ride u5| n spm.l ar t
addi ti on%of 185 D t%?ﬁd '8 ng) 9“"? 8 ¢ ﬁow é’a‘% ﬂ“’?‘nwfﬁ J?%y%%%selaqr%act i on
tinme of - 3daga:)wmm topgtvmmwﬁbatches of the title compound (42.6g & 17.0g). These
{3- Chl or o- 4+ 13- 25
pi per azi nyl )b['ﬁlgeé' %ﬁ“ﬁe eh(r?glil'% @ét?ﬁéé%t&hn%&%?x#%gﬁ '? ﬁ{?‘%&ué@gp’%&%gm%esre pr epar ed
from D53 usidrigd & veetbati5SECnidIgive the tivdhedmmbesd (49ydtotal). &4 (MeOD, 250MHz)

7.54 (1H, q), 7.24 (2H, m), 7.15 (1H, t}, 3.89 (1H, m), 3.54 (2H, d), 3.11 (2H, t}, 2.24

15 (2H, d), 2.01 (2H, m).

Description 57

1,1-Dimethylethyl 4-[{(3-fluorophenyl)amino]-1-piperidinecarboxylate (D57)

Sodium triacetoxyborohydride (NaBH(OAc); 74g, 0.35mol) was added to a stirred
20  solution of 1,1-Dimethylethy! 4-oxo-1-piperidinecarboxylate (609, 0.25mol) and 3-

Fluoroaniline {24ml, 0.25mot)} in isopropyl acetate (i-PrOAc¢, 500ml) and the slurry

stirred overnight.

Description 58
25  N-(3-Fluorophenyl)-4-piperidinamine (D58)
Water (250ml) was added to the slurry formed in D57, the mixture stirred and
warmed to 30-35°C and the layers separated.
5M Aqueous sulphuric acid (75mi} was added and the mixture stirred at 50;55°C for
5h. Water (250ml) was added, the mixture cooled to 30-35°C and the layers
30 separated.
The aqueous solution was diluted with terf-butylmethyl ether (TBME, 250mi), the
mixture was stirred for 1min and basified to pH 12-14 by cautious addition of 32%w/w
agueous NaOH (140g, 100mi}, keeping the temperature between 30 and 35°C. The
layers were separated and the aqueous extracted with fresh TBME (250ml). The
35 combined organic extracts were washed at 25 to 35°C with 20%w/v ag. NaCl (200mi)



for D48 with a reaction tinme of 4h. Description 55 30 1, 1-D nethyl et hyl
(2S)-4{(2-chioro-4-(2{4-[(3-fluorophenyl)am no] - 1-

pi peri di nyl }-2-oxoet hyl ) phenyl ] net hyl } - 2- met hyl - | - pi per azi necar boxyl at e
(D55) Th i.tl e conpound was preparedggrom D54 and D5b_using a procedure
sinilar tyblz{tf’é{ﬁndggscri bed for D37 witﬁét he reaction CBFT’FEHg%W%ﬁnder an
argon at nosphere. 35 Description 56 N-(3-Fluorophenyl)-4-piperldi nam ne
hydrochl ori de (D56) WD 2007/012479 47 PCT/ EP2006/ 007390 3- Fl uoroaniline
(28.38mL, 0.296npt) was added to a solution of 4-oxo-I-piperidine

car boxyl at e 3%,@;) ' : ( ; : ) r ikred for
15m ns. Soé}feﬁ%a???l(sacet o%f%%ﬁegh%g%e t?%g%?ﬁn(:)@%gﬁ a]g\/\t/glgya&@j} ed agigradual |y
i g

over 5mins alRRSPherc pressurR © afinal yaiune efiabgu P88°G.nto a nixture of
2VHCI  ( 100Migh,octsteqRsGmIf wAS Bbded)éiviy GE44-80°C anliNRe REATEY Daolss BRRAEAL ed and

t he aqueous phase extracted w Ol ). The conbi ned organj c phases
were dried 68‘%3‘%@64%%%&?8@%%%80@ welution, weg syged a&ﬂ@@ﬁ?% \R/ni ch
was di ss§l veerhightVisokbdaHROZEOmR s ddtieh tties] smiry Reatbl U0 T didtiled e

| ti | uti tj d 0 night.. 5M_ HCl, (,100 dded

nd heat | ng VEAANSPDLR BBl ehris B2y mankiEng Bie e mBrre b tben g gl
](c:oncen"tv.re gfd?g T‘hta(ﬁuall slorngivae gaolg«ﬁld D8O '(iirm] jce?ﬁ[t?nj,. stifred Sowmni&gﬂtgmf& aI1I7i ég;:l

rom 0_gi ve .t wo ches e € conpoQ : :
These  bat clEscis Sesel S Gab 25 omh S frtn B S AS S LR ¢ g
:)a:clh)es war give thai titid piadma@eagamﬁmsoms,gﬁommrtzﬂaogi(m.e;),@? pund\),(emi ;)g 2 89

otal). ) : , , 3.
(v 1y 185, 0 25000 5 77 3l S50, TS o byl 320, g0 gy ! )y
Descri pt i on25% (2H, D B5t(2hY re), hy20 (2H, m).
at [ (3- Fuor ophenyl ) am no] - 1- pi peri di necar boxyl ate (D57) Sodi um

triacet oxyborohydri de (NaBH(QAc)3 74g, 0.35npl1l) was added to a stirred 20
sol uti on of Descrimtiondi9y| et hyl 4-oxo-| - pi peri di necar boxyl ate (50g, 0.25nol)

S e o PSR A bbb alyage ot o (1 PO, s00n)
N ( 3- FI tor opireradnylmethyllnhenylhagatisacidipay)
[4-(Bromomethyl)phenyllacetic acid_(75g, 0.33mol) was added to 4-methyl-2-
pentanone (MIBK, 750ml), cooled to 7°C and the chiral piperazine (1,1-dimethylethyl
(28)-2-methyl-1-piperazinecarboxylate, 72g, 0.36mol) added in one portion. The
slurry was cooled to 5°C and diisopropylethylamine (DIPEA, 112ml, 0.64mol) added
20 drop-wise over 21 min keeping the temperature below5°C. Following this addition,
the slurry was stirred at 3°C overnight. Sodium hydroxide (1M, 750ml) was added,
the reaction mixture adjusted to 21°C and the layers allowed to separate. The
reaction vessel was washed with water (250ml)and the aqueous layer returned to the
( reaction vessel. Fresh MIBK (375mt) was added and the mixture stimred the mixture
25 was acidified to about pH S by addition of concentrated hydrochioric acid. The
contents of the vessel were stirred vigorously for Smin, the phases were separated
and the aqueous extracted with more MIBK (2 x 375ml} adjusting the pH of the
aqueous layer to 5.1-5.3 each time. The organic phases were combined (approx
1.5litres) and 500ml of solvent removed. The reaction mixture was then cooled to
30 room temperature overnight and an additional 500ml of solvent removed to leave a

final volume of 600ml (8vol) giving a dry solution of the titie product,

Description 60
1,1-Dimethylethy! (28)-4-{[4-{2-{4-{{3-fluorophenyl}amino]-1-piperidinyl}-2-
35 oxoethyl)phenyllmethyl}-2-methyl-1-piperazinecarboxytate



Water (250m ) was added to the slurry fornmed in D57, the m xture stirred and
warnmed to 30-35C and the | ayers separated. 5M Agueous sul phuric acid (75nl)
was added and the m xture stirred at 50-55C for 5h. Water (250m ) was

added, the m xture cooled to 30-35C ang,the | ayers 30 separated. The
aqueous soMRIBWIXHE diluted with tent- Butyl met hyl et h@ETEPHENEIOINOM ), the
m xture was stirred for Imn and basified to pH 12-14 by cautious addition

of 32%Vv w aqueous NaOH (140g, 100m ), keeping the tenperature between 30
and 35C. The |ayers were separated and the aqueous extracted with fresh

S0%y v og . R 80 hET e et L I bR IR MR e oo
| ayer separ dteniedofaf roamdtetriperaturglaini tevogmirticns avithdl Sewin lalfted eachwaddition. Aheospheri c
P Son) Cuns "Bt Tl YEE wBma R B2 COMI AR o ARHTE Bdd (B350, DIEHBR' 00 11
reacti on m ma;radded)mlm pogiopGagsny aTnmrgmthemreadmnsmarmrmhamm@te50 5
overni ghtg. h&@a@c_tmg?mﬁaé%s) RS ta%é@lan& Q?regg%l'%rythgﬁ%&gd i&o@ﬁzeﬁnd

distilled i n vacuo |na vol une mal ntal ni n

t enper at ur e DeanR Spld3 Oh @vernight. Tir dnalishisty wasufiteredadie saligp g@sg@ PitvC (in
| ce-wiat ©1) . islddd R € x 48)Naridd h!yBEAEIat 5D vEAIGE e B frbaicso- oct ane

(2 x 100m) and dried in vacuo 44C 1o hrs to ive the title product

(33.5g). 5H((%@d§00hoéwzm@41ﬁm) h?3 (3, 4 1.3 (1Fh)m),64§1(9m08)(1 H m,

?2&3 (1 H n)os éHﬁR(zloﬁ*(zrﬁi)né) §1§31H ), 64057( gaH Y, £73 (1, %%eiég HH[ F%n §993

(4- [(?)39)0 43{10(&**1% H;H & &A(%kyma:# B Ft }:u @ﬁﬁaﬂmﬂm $) 3473 (2H, s),
pi perazi nyl Jamet dml @wtﬂa 1 .65 2fH,Gn)| B39)(11h.4m), Bra@re )y 3penyh) acetic

oo %ﬁﬁ%w%ﬁam?@%ﬁﬁ 15@343H-1mh9#24ﬁ§,|r®?ﬂty?”°“e (MBK 750m), - cool ed

(2S) - 2- et hyl - | - pi per azi necar boxyl ate, 72g, 0.36nol) added in one portion.
The slurry was cooled to 5C and diisopropylethylam ne (DI PEA 112n,

0. 64nol ) added 20 drop-wi se over 21 mn keeping the tenperature bel owsC
Follow n§ this addition, the slurry was stirred at 3C overnight. Sodi um
hydr oxi de ( (oPm) was added, the reaction mxture adjusted to 21C and

the | ayers to separate. The
1-[(4<{[(3R,55)-3,5-Dimethyl-1-piperazinyljmethyl}phenyl)acetyl]-N-{4-

fluorophenyl)-4-piperidinamine (E1)
Ma\[nj,h!e
F
N
LY

H
20 A mixture of D4 (149mg, 0.438mmol) and 1,1-dimethylethyl (2R,6S)-2,6-dimethyl-1-
piperazinecarboxylate {94mg, 0.438mmol) in 1,2-DCE (3ml) was stimed for Smins at
room temperature. Sodium tri{acetoxy)borohydride (139mg, 0.66mmol) was added
and the mixture was stirred for 3h then saturated ag. NaHCO, solution was added.
The mixture was stirred for 15mins then extracted with EtOAc. The combined
25 extracts were dried (Na;S0O,) and concentrated in vacuo to give the crude product
which was purified by chromatography. Elution with 20-90% EtOAc/pentane gave
1,1-dimethylethy! (2R,6S8)-4-{[4-(2-{4-{(4-fluorophenyl)amino}-1-piperidinyl}-2-
oxoethyl) phenyljmethyl}-2,6-dimethyl-1-piperazinecarboxylate (143mg). &4 (CDCl;,
400MHz) 1.06 (1H, m), 1.27 (6H, d), 1.30 (1H, m), 1.46 (9H, s), 1.83 (1H, m), 2.05
30  (1H, m), 2.12 (2H, dd), 2.59 (2H, d), 2.88 (1H, m), 3.13 (1H, m), 3.29 (1H, m), 3.38



reaction vessel was washed with water (250m )and the aqueous | ayer returned
to the ( reaction vessel. Fresh MBK (375m ) was added and the m xture
stirred the mxture 25 was acidified to about pH 5 by addition of

concentratg ﬂ g;ﬁ%ﬂ oric acid. The cepgtents of the vgag@kgﬁﬁé@z@ti rred

vi gorously t he phases were separated and th tracted

wth nmore MBK (2 x 375ml) adjusting the pH of the aqueous |ayer to 5.1-5.3
each time. The organi ¢ phases were conbined (approx 1.5litres) and 500m of
sol vent renoved. The reaction m xture was then cooled to 30 roomtenperature

over ni ght agm aﬁ) @dm(tzi-papla ﬁO@mspfs SHOHHE ), &GW%}Qdoeﬁvﬁnﬁ sBo nal
vol unme of 6 I VI sol ution of the title product
Doscr  pt on (e M § SERHEthy By m) 737 3k S £y i s
(2S)t;]1 ‘|{§4h(1'3rs{ﬂhdé Jvdls| diogonRBORY2: ) WIMAFAlard ﬁﬁfe‘ddioﬂ?flhi TRe rﬁﬁlgge?wai 2479 49
oxoet hyl ) phen erazinecar ate
PCTI EP2006/ Bﬂ%getegéf‘gdﬁ?ﬁ?lbﬁ??jﬁ% RaEpfl wasdp ateX ¥8ipg 2P d to the
ggy sol ]yfl Oﬁaf&ﬁdﬁm %ﬁ(@toc(lscao@rrﬁldz)tpofmnu; arnse(ﬁatm)a)zg aH, v, ’P@%'(Zl-gg% Wi éh
mn arter cn addl e 0 an
stirred for 1%%&"3 gé,ﬁé §B 26“%&)?%\%@25%3@3 zcﬁln@ gr"sr:?eo@"'caum ng a
m nf)r dexot gm‘)m .46 (2 @), 3078 g&air gj, BgB6t{Ine, mpr?ﬁtfﬂ(rjmﬁl &())'gxﬁ@ﬂ mgﬁmem%{'?:’[ Fdwas oc
cooled to S I r [ F o ed to over r an e at
over ni ght-TrQ(g"ﬁ?'ﬁdP}'ZI{‘?ﬁ?V- @a?@ﬁ%g\?‘é % he solids washed with ice-cold
M BK (3 x 73hiswholirwastconvertealdo theadihydfiChiorigs salgifthe title gompotitt(104rhg)e pr oduct
(142g). ,5H (CDCI 3, 500MHz) 1.08 (1H, n), 1.23 (3H, d), 1.35 (1H m, 1.45

(9H, s),” 1.95 (iH m, 2.05 (2H, m), 2.10 (1H, m), 2.57 (1H, d), 2.73 (1H,
dy, 2.89 (1Example20 3.10 (2H, n), 3.37 (1H d), 3.40 (1H, m), 3.50 (1H d),
60

?1:'51 HHH rr?’ (3?"5 nggﬁ‘ﬁ’rzﬁ—i[("ghﬁ"%?ﬁ?"ﬁJ'Ii’lp%n‘ﬁ'gﬁz'ﬁéfhg'ﬁrf“%'éﬂ?'l% (1 i 7m)19
(2H, m), 7.Piperidina (ER} Exanpl e |

1-[ (44[ (3R, 5S) 3, 5-Di net hyl -1 - puper azi nyl j met hyl } phenyl ) acetylj-N(4-
fl uorophenyl) - 4-pi peri di nam n N 9 HHH/ | F H 20 A nmixture of D4 (149ny,

0.438mmol) and 1, 1-di net hyl et (2R, 6S) -2, 6-di net hyl -1 -

0,0,

15 A mixture of D8 (115mg, 0.3mmol), polymer-supported DCC {270mg, 1.7mmol/g,
0.45mmol) and 1-hydroxybenzotriazole (55mg, 0.36mmol) in 2:1 DMF/DCM (3ml)
was treated with D5b (58mg, 0.3mmol) and stirred overnight. Scavenger resins (PS-
trisamine, PS-isocyanate and Si-carbonate) together with DCM (~3ml) were added.
The mixture was stirred for ~2h and then filtered and concentrated. Chromatography

20 (0-60% EtOAc/pentane) gave phenylmethyl (25)-4-{[4-(2-{4-[(3-fluorophenyl)amino]-
1-piperidinyl}-2-oxoethyl)phenyllmethyl}-2-methyl- 1-piperazinecarboxylate (81.6mg).
MS (ES): MH' 559
This whole was hydrogenated in MeOH {~5ml) with 10% Pd/C catalyst (~20mg) for
2h. Chromatography (0-20% MebHIDCM) gave the title compound (29.6mg). &4

25 (CDCl,, 400MHz) 7.26 (2H, d), 7.20 (2H, m}), 7.06 (1H, q), 6.36 (1H, m), 6.31 (1H, m},
6.25 (1H, m), 4.52 (1H, m), 3.86 (1H, m), 3.73 (2H, s), 3.66 {1H, m), 3.48 (2H, s),
3.41 (1H, m), 2.84-3.16 (6H, m), 2.76 (2H, d), 2.03-2.13 (2H, m), 1.94 (1H, m), 1.78
(1H, 1), 1.34 (1H, m), 1.05 (4H, m). MS (ES): MH* 425
This whole was treated with 1.1 eq of 1M HCI in Et;0 to give a hydrochloride salt of

30 the title compound (25mg). MS (ES): MH" 425



pi per azi necar boxyl ate (94ng, 0.438mm1l) in 1.2-DCE (3m) was stirred for
5mns at roomtenperature. Sodiumtri (acetoxy)borohydride (139ng, 0.66mmol)
was added and the m xture was stirred for 3h then saturated aq. NaHCO3

sol ution was added. =~ The m xture was stghrred for 15mns then extracted with
Et OAc. The "EbHBIHE? 25 extracts were dried (Na2S04) andCIGReMAOYH0ed i n
vacua to give the crude product which was purified by chronmatography.
Elution with 20-90% Et OAc/ pent ane gave 1, 1-di net hyl et hyl

(2R 6S)-4-{[4-(2- {4 [ (4-f1 uorophenyl)am no] - 1-pi peridinyl}-2- oxoethyl)

phenyl ] net h rhatRbAGARZI necar boxyl ate (143ny). SH (CDCI 3,
400MHz) 1.0 f 1.30 (1H, . 1.46 (9H, s), 1.93 (1H,
m, 2.05 30 h(-@-ﬁllwrﬁpheryl)i"z[( Hi3S)Esmethyl-tpinep ﬂinsdynetbyiwe(nyﬂlacmlﬂs 13 (1 H,
m, 3.29 (1 ag(gyp 2007/012479 50 PCT/ EP2006/ 007390 (1H, n), 3.45

(2H, s), 2H, m, 4.50 (11-1, m), 6.50
(2H, m, 6. S“YSOE‘Q'PF of §>19(783£19(9#58m' '”‘P%‘!! (é@ﬂ") ‘M?)S SFNB"(OE‘QP POMQ"SSB@ Thi s
whol e wag diga&pbodisl i00°2: aindméa:ﬁftramﬂAfimmﬁlP(AﬂEpét: fonmsmamartﬁe was
concentrated and the free ?se title c? ound 3% ﬁt [ sol ute
SR Lot fedtens iie parER 58 3ng stree fof 3Z5RGH Svenyat 1 50 (11,
TT) , % ?g E ilrbmdi\)ed :ﬂv%go(ahm,thdﬁkmdaeﬂ?nzbg’té(d any, paﬂmaﬂed&wveﬂ') DCQ‘I - 23.% 9211( aH
: 4.51 (1%0%0'”%0”551(’&19‘1““%“386 L ’i’a%?? “"7“7 éﬁwﬁ? am@ e 26 (2H,
d) M5 ( ES) combined! 8anibs svemhthbre wasisedowithy 2ivl INaDH and brdned Thy drganitk averede sal t  of
the title ¢ u , S Ex I 2. s E
uor opheﬁ@l )%Hgf?'ﬁ]d#%%é%'ﬂg% g to Ig“’-%pn%?1 p‘gffg?{étlﬁ?'r@ehhﬁ? Rg"i’llsflv)’ B8t yl]-4-
pi peri di namexieacted2yittHDCM, rwhich Was dffedl Bnd\concentnated ¢d g8 g Mlﬁergbatd) 8fmol ),

D hyar oxyborbt KRt e jé%%e W ed B AT ERhaRftpaind o= en o ooy e

wi th D5b (58hile sdidiemed "dﬁ 8k MH’ d@5.over ni ght. Scavenger resins (PS-
trisam ne, PS-i socyanate and Si - car bonate) toget her vvith DCM (-3nl) were

added. The m xture was irred for -2h and then f ed ancpl concentr at ed.
Chr onat d8r aphiy material (66. 229, 0 156mmol) was dissolved in EtOAc (1 7I) at 45-50°C to give

an homogenous pale yellow solution which was then cooled to room temperature
and flushed with argon. 1M HCI in Et,O (156ml, 0.156M) was added with vigorous
stirring and after a further 15mins, the resullant creamy-white precipitate was
collected by filtration under a blanket of argon. This was washed with further EtOAc

20 (0.81) and partially dried on the filter under a blanket of argon for 15mins. The solid
was further dried at 80°C in vacuo to give the hydrochloride salt of the title compound
(58.95g). MS (ES): MH® 425,

Example 2: Alternative method (B}

25  N-{3-fluorophenyl)-1-{{4-{[{3S)-3-methyl-1-piperazinyljmethyl}phenyl)acetyl]-4-
piperidinamine (E2)
A mixture of D60 (209, 0.038mol} and 1M Sulfuric acid (80mi, 4vol) was heated to
55°C x 3°C and the slurry stirred for 90min. The solution was cooled to 25°C and
extracted with i-PrOAc (100ml, Svol). The sulphuric acid solution was diluted with

30 fresh i-PrOAc (100mi, Svol) and the mixture basified to pH 12-14 by slow addition of
32% wiw sodium hydroxide (23g, 1.15wt), keeping the temperature between 20°C
and 30°C. The aqueous layer was separated, extracted twice more with i-PrOAc (2 x
100ml) and the combined organic extracts washed with 20%w/v aqueous NaCl
(60ml, 3val).

35 The organic solution was distilled down at atmospheric pressure to a final volume of
200ml and diluted with fresh I-PrOAc (100ml, Svol). The solution was heated to




20 (0-60% Et OAc/ pent ane) gave phenyl net hyl
(28)-4-{[4-(2-{4-[(3-f| uor ophenyl ) am no] -

1-pi pe(dl nyl } - 2- oxoet hyl ) phenyl ] met hyl } - 2- net hyl - | - pi per azi necar boxyl at e
(81. 6ny IVH 559 This whol egwas hydrogenated in MOH 5rrfL) with
10% Pd/C C‘XBEP(&@?LP 20mg) for 2h. Chronmat ography (0O- 25T REEY/ gave the
title conpound (29.6ng). 8H 25 (CDCI3, 400MHz) 7.26 (2H, d), 7.20 (2H, m,
7.06 (1H, ), 6.36 (1 H m, 6.3 (1 H mM, 6.25 (1 H m, 4.52 (1 H m,
3.86 (1H, m, 3.73 (2H, s), 3.66 (1H m, 3.48 (2H, s), 3.41 (1H, rr)

2.84-3.16 ( Biflux, rﬁterea h?)ﬁth('cﬂ%hja il pap%r %@stﬂl@d ﬁé’Wh afatmoépr%ﬁc plddsur@ke 1

(1H, t), 134 eg; %h fE{nztga) Thi s whol e wa
treated wt ﬂf_”L 'I’O‘é‘ﬂ‘ f 20RmlyEhe sefu sttBe'b?Q?@délqwiﬁ?‘(%Hhé? PYfE ang)the of 30
the title crzpm @qu@m)cook@ té B} andVklirredder maffﬂ?d £o1id4vad ddllected by
PCT/ EP20061‘%R739$)«@§ r{frtzn@g)u-PgSé@ﬁ&ézeql) and é}ted in zzacuo overnight to give

N-(3-fluoro
- pi per azs ny{hbrmlb@Yéduﬂhﬁlzﬁ3€}iféﬁ‘(&®¢h.44oommﬁli’l2¢'(2lélfﬂ)n¢zbliﬂ)l ), FOeuttHon of D19

Cooi od to 08 Al (WAl Bk ErrmrERs T80R . 5241 m a8 Fir) A% @t 21 °0C 1t ne

reacti ons weBe (WA mE @.460(2Hpe)N3i4a ey @), Bi 12 @RAdngt2.81-294f(aH, 3), 2513 (2Fhe sol vent

Bnd 2w N <o DB e AR ST SRR LT FE AR mBEBR A oom (v2) and

the conbi ned organics were then washed with 2M NaOH and brine. The organics
were 10 (gried and concentrated in vacuo to give an off-white solid. The NaCH
phase vv?;\ re- extracted with DCM which was dried and concentrated to give a
Lzr t her bat The foflowing bxmw!wm-mhewemrmam‘m Rérapnd trendrnineglintiivatgdire t he

it

mat ori a1 (6be 90 BBty St o e Jehot o S 2, pihadiduess (15 e

an honogenoeﬁs‘bmt% Was| uses E‘oplgt*? @f] Wf@ﬁn%sﬂ tthe emidso farmation istepneacenper at ur e
\"’/‘Ingo‘; Lﬂg heg?élﬂaalt}nﬁl&ﬂqﬂas%wﬂ pladk dit1 aﬂPﬁkﬁiﬁ e adprdtedith sups added with

Irring and after a further 15mns, the resultant creany-white
preci pi 1&te was collected by f||trat|on under a bl anket of argon. This was

washed wi t hchmp @mgfgg@ggt%e@@msgﬁucw partially dried on the filter under

a bl anket of argon for 15mi ns. The lid was further dried at 80C in vacuo
to give the hydrochloride salt of t »tel t(lf; conpound

Where YR? is exemplified in the table below

Amine 3

( Example Compound YR MH
. Precursor '—""

N-(4-Flucrophenyl)-1-[{4-{[(35)-3-
5 D2 methyl-{ -piperazi. nyi].rn.ethyl-}- 3 425
phenyl)acetyl]-4-piperidinamine i
(E3)
3-({1-[(4{[(35)-3-Methy!-1-

piperazinyllmethyl}phenyt)acetyl]-

4 D10b A ] & 432
4-piperidinyl}amino)benzonitrile - u CN
(E4)
4-({1-[(4-{[(35)-3-Methyl-1- N
5 D11b | piperazinyljmethyl}phenyl)acetyl]- | £ 432

I=

4-piperidinyl}amino)benzonitrile




(58.95g). M5 (ES): MH 425. Exanple 2: Alternative nethod (B) 25

N- (3-fl uorophenyl)-1-[(4-([(3S)-3-nethyl -I-piperazinyl ] nmethyl } phenyl)acetyl]
-4- piperidinamne (E2) A mixture of D60 (20g, 0.038nmol) and 1 M Sul furic
acid (80nt, 4vo|()’ was heated to 55C and the slurry stirred for 90m n.
The sol uti &P WAEMRYSl ed to 25C and extTacted with i-PROKEPRNGEIPY S5vol ).

The sul phuric acid solution was diluted with 30 fresh i-PrQAc (100m, b5vol)
and the m xture basified to pH 12-14 by slow addition of 32% w w sodi um
hydr oxi de (23g, 1.15wt), keepi ng t he terrper ature bet ween 20C and 30C. The
aqueous | ayet—was—sgepatrated; extractedggnce nore wHttr+—=Pr-8Ac—(2—x— 100 )
and the conbi ned ofganic efdtracts vvash{ac? with 20%v v agueous Nag _ (60m ,
3vol ). 35 The orgahi c sol ut|iNs3,4BHludrephenyBd-[(B{I3SK| at nospheric| pre$sure to
a final vollune of |200nl and dj gl 5 PriOAc (10Qmr, pvol)}. The
sol ution wds hegatefl t pgh\D 20#6@2?@%&%@5%86/ OOfI U443 il tered
hot through a filter paper {apHecylncetvletpigetiginamine rosimesr reﬁsur(F to. a
final vol une of ZOPm. Thgé{&saol ution vva&?shen cooled |{slowy over L h fo 30C

and the regsultinglslurry was cooled to 5C and stirrled for 45mi The solid
was col | ectied by filtrati qiV-ldEiupeai3-{methylonyipheayll-- Pr OAc (2 x 2ol ) |and
dried in vdcuo ovefnight tq gl vq#q[ggs@ﬁ,&ﬁyp{ .oduct| (12. F 5H (Cba 3,
400MHz) 7.27 (2H, () DRB20 q),. 6. X7 m, | 8582 (1 H
m, 6.25 (IH, n), #.52 (1H, Pﬁﬂera%"ﬂhﬂftmwwhwﬂa@twk 1, s)%Me B 61| (1 H,
m, 3.46 (4H, s), 341(1}, 4§£19ad(,,$,,ﬁ,e(97, 28]-2 94(411 m,{2.73
(21-1, m),}-1..92-2106 (3H_ H-ny 1.07fiH Im,
0.99 (3H, d). 10 Tpe fol l oW| ng e&%ﬂé&‘*?éﬂ@n werle prepar ed ffrom P8 and

the am nes {indicatgd in ttq:laal@bﬂeh@)dgg] mtﬂéﬁdﬁ';yl}L m | ar /@Mat des¢ri bed

for Exanpl g 2, 8al t houghS MP; rbon u ac Q car®fhate in
the ami de flormati oh step and 'ﬁéPF@‘HBB’PﬁWﬂH@E"%@ i%n Pl ace jof 1p%Pd/ C
in the deprlotectiop step. 15 ConmpethypipipepasisetEs)t he general strucfture] (0T M
R N
(38)-1-{[4-(2{4-[(3-
Fluorophenyl)oxyl-1-piperidinyl}-

9 D14 phenyl)oxy]-1-pip yl} < ’©\ 426
2-oxoethyl)phenyljmethyi}-3- 0 F
methylpiperazine (E9)
1-[(4-{[(35)-3-Methyl-1-

iperazinyllmethyl}phenyl)acetyl]-

10 b1 | PiPerazinyllmethyi}phenyl)acetyi] g\(@ o75

N-[3-(trifluoromethyl}phenyl]-4- N CF,

piperidinamine (E10)
1-{(4{[(3S)-3-Methyl-1-

CF

iperazinyllmethyl}phenyl)acetyl]- ?
y b2y | Piperazinylmethyliphenyhacetyll-| /@’ 475

N-[4-(trifluoromethyl)phenyl])4-

piperidinamine (E11)

The following example, E12, was prepared from D26 and the amine indicated in the

table using a method similar to that described for Example 2, although MP-carbonate

was used in place of Si-carbonate in the amide formation step and palladium black
5 was used in place of 10%Pd/C in the deprotection step.

Compounds possess the general structure:



p Were YR3 is exenplified in the table bel ow Exanpl Am ne e Conpound YR3
MH  Precursor N-(4-Flu orophenyl)-1-1(4-{[(3S)-3 3 D2

met hyl - 1- pi perazi nyl ] met hyl }- 425 phenyl)acetyl]-4-piperidinam ne (E3)
3-({1-[(4- -3-Methyl -1- 4 D10b pi ggrazi nyl ] met hyl I tyij- 432
4- pi peri di"&él(ziﬁgelr)‘nl%% benzonitrile cN (E4) 4-({1-[ (4-((%%?&@%&0%%0- 1- cN 5
D11b pi perazi nyl ] met hyl } phenyl )acetylj- 4N L , 432

4- pi peri di nyl }am no) benzonitrile H W 2007/ 012479 53 PCTI EP2006/ 007390 (ES)
N- (3, 4-Di fuorophenyl )-1-((4{[(3S)- 3-nethyl-1 -piperazinyl]nmethyl)- F 6 D9b
443 phenyl ) acetyl] - 4-pi peridi nam ng AWN F (E6)

N-[ 4- Fl uor o- 3- ( net hyl oxy) phenyl ] - [ 4-([¢3S)-3-nethyl-1- F 7 D12b

pi perazi nyl ] met hyl } phenyl )acetyl ] - ~Ny~H | 455 4-pi peridi nam ne (E7)

(3S)-1-{[4-(2{4-[(4- 8 D15 Fl uorophény])olxyll-1-pi peridinyl}- | F 426
2- oxoet hyl ) phenyl ] net hyl } -3- Ao 10 yI'®1 perazi ne (ES)
(35)-1{[4-(2{4-[(3- o

Where YR? is exemplified in the table below

Amine 3
Example Compound YR MH*
Precursor - -
) N-(3-Fluorophenyl)-1-{[4-(1-
{ 12 DSb piperazinylmethyi}phenyl]acetyl}- ‘_{N ,©\F 411
4-piperidinamine (E12) H
5
Example 13
N-(3-Fluorophenyl)-1-[{4<{[(3R)-3-methyl-1-piperazinyl)methyl}phenyl)acetyl}-4-
piperidinamine (E13)

o

m@@

10 A solution of D29 (136mg, 0.24mmol) was hydrogenated in MeOH (5ml) with
(_\ palladium black catalyst (68mg) for 0.75h. The reaction mixture was concentrated in
vacuo to give a pale yellow crude oil which was purified by chromatography. Elution
with 0-10% (2M NH; in MeOH)/DCM gave the title compound as a colourless oil
(38mg). 6 (CDCl,, 400MHZ) 7.27 (2H, d), 7.20 (2H, d), 7.07 {1H, q), 6.37 (1H, m),
15 6.31 (1H, m), 6.25 (1H, d), 4.52 (1H, m}, 3.86 (1H, m), 3.74 (2H, s), 3.62 (1H, m),
3.47 (2H, s), 3.42 (1H, m), 3.13 (1H, m), 2.90 (4H, m), 2.75 (2H, m), 2.00 (4H, m),
1.69 (1H, 1), 1.30 (1H, m), 1.06 (1H, m), 1.02 (3H, d). MS (ES): MH" 425.
This whole was treated with 1.1 eq of 1M HCl in Et,O to give a hydrochloride salt of
the title compound (41mg). MS (ES): MH* 425,
20
The following examples, E14-E20, were prepared from D28 and the amines indicated
in the table using methods similar to that described for Example 2, although MP-



9 D14 Fl uorophenyl)oxy]-1-piperidinyl}- | \ 426

2- oxoet hyl ) phenyl ] methyl }-3- "o F nethyl pi perazine (E9) | -[(4-{
(3S)-3-Methyl-1 10 D21 pi perazi nyl ] et hyl } phenyl)acetyl]- 475
N-[3-(trlfluoronethyl)phenyl]-4- 4N 'r 4gF3 piperidinam ne (El O

1-[ (4{ [(38}‘[032-0%‘11?\17%4 - 11 D23 pi perazinyl ] net hyl ) pheny T4 Q%@%739%F,
N-[4-(trifluoronethyl)phenyl]-4- 475 'Cr piperidinamne (EIl) The foll ow ng
exanpl e, E12, was prepared from D26 and the anmine indicated in the table
using a nethod simlar to that described for Exanple 2, although

MP- car bonat e r%q?w% | 0 { 8ol e ' lon step
and pal | adi uf 'aga‘;%g dv?/ggnhgég%ei ?\f §| %éég&gg]%%d%td!a_nfot e e%‘?%{%tgt i on
step. Conpourfdadivpdask wap ysedjiaplacg|of 19%REEdn be dppyotestion step479 54

PCTI EP2006/ 007390 ) Cg R3 ' 0 Were YR3 is exenplified in the table bel ow
Exanpl e Am ne Conpound YR3 MH  Precursor N (3-Fluorophenyt)-14[4-(1- ( 12
D5b pi per azi $RMPAMNAS PSSREHIE pROYIBAAYICIUIR: F 411 4- pi peri di namine (E12) H 5

Exanpl e 13
N- ( 3- Fl uor ophenyl ) - 1- ((4- (((3R) - 3-
-4- piperldinanmne (E13) JM¢ Cy

10

%&tﬁ.w )
2

Where YR? is exemplified in the table below

hyl - | - pi perazi nyl ] met hyl ] phenyl ) acetyl ]

Example

Amine

Precursor

Compound

14

D%b

N-(3,4-Difluorophenyl)-1-[(4-
{{(3R)-3-methyl-1-
piperazinyllmethyli}phenyl}acetyl]-
4-piperidinamine (E14)

443

15

D15

(3R)-1-{[4-(2-{4-[(4-
Fluorophenyl)oxy]-1-piperidinyl}-
2-oxoethyl)phenyllmethyl}-3-
methylpiperazine (E15)

426

16

D14

(3R)-1-{[4-(244-(3-
Fluorophenyljoxy]-1-piperidinyl}-
2-oxoethyl)phenyllmethyi}-3-
methylpiperazine (E16)

426

17

D31

4-({1-[{4-{[(3R)-3-Methyl-1-
piperazinyl]methyl}phenyl)acetyl}-
4-piperidinyl}oxy)benzonitrile
{E17)

&

CN

433

18

D11b

4-{{1-[(4-{[(3R)-3-Methyl-1-
piperazinyllmethyl}phenyljacetyl]-
4-piperidinyl}amino)benzonitrile
(E18)

&

IZ

CN

432




10 A solution of D29 (136ng, O0.24mmol) was hydrogenated in MeOH (5m) with

( pal l adium bl ack catal yst (68ng) for 0.75h. The reaction m xture was
concentrated in vacuo to give a pale yellow crude oil which was purified by
chr omat ogr ion with 0-10% (2KBNH3 in MeOH)/ title
conmpound a‘garawogg}ﬁguw}l ess oil (38ng). SH (CDC 3, 400@%%@6/@&0 d, 7.20
(2H, d), 7.07 (1H, q), 6.37 (1H, m, 15 6.31 (1H m, 6.25 (1H d), 4.52
(1H, m, 3.8 (1 H m, 3.74 (2H, s), 3.62 (1H m, 3.47 (2H, s), 3.42 (1H,
m, 3.13 (1H_ mM, 2.90 (4H_m, 2.75 (2H, _m, 2.00 (4H m, 1.69 (1H 1),

1.30 (1H, ), 1.06 (1H )] 1. O(AHIER)-3-MEhGES): NH 425. Thi § whdl e was
1 the: compounda( 41 moaphs| g mpmebinshekindedtfifliOot BNE ]
El14- E20, re prepared frofm Spipesidinyllamingibenzonitritéi dat NGheé tahl e usi ng

met hods simlar tdo that degcribed for npl e 2, altthough MP WD|2007/ 012479
55 PCT/ EP2006/ 007390 carbenate was used'in place off Si-carbonatle if the
am de formjtion stlep and pal | adil{A{[GRSMathy-11sed ijn pl ace of 10%Pd/C in

the deprotection step. Co 'Hmﬁﬂ H str re:{ 5yM NM S
N c oIo Whér e 28R3 ispBXErrg}P?ﬁég%il nt @!‘%‘%ﬁégﬁé&f‘g& 1QLe £\minae(l
Conpound YR3 MH  |Precursof N-@dtriflugremetbybphrnyiitd-- 1- [ (- ~14 Fob

{[(3R)-3-nmgthyl -1-| F 443 pi pera,;,bgub,},gﬁ],{}y(ghﬂhenyl)acetyl]- N F
4-piperidi nam.ne (IE14) (3R)-1-{(4-(2-{4-[(4- 15 DI1§

T

Fl uor ophenyl ) oxy] - 1-pi peridinyl }- | \ F 426 2-oxoet hyl)phenyljnethyl}-3-0
Example 21
N-(3-Fluorophenyl)-1-[{3-{methyloxy)-4-{[{3S)-3-methyl-1-piperazinyl]methyl}

( phenyl)acetyl]-4-piperidinamine (E21)

o8

| O g

A solution of D37 (42mg, 0.075mmol) in DCM (Sml) was treated with TFA (1.3ml)
and the reaction was stirred at room temperature under argon. The solvent was
removed in vacuo and the residue partitioned between DCM and water. The aqueous
was basified to pH14 with 2M NaOH solution then extracted with EtOAc (x3). The
10  combined organics were dried and concentrated in vacuo to give the title compound
] as a colourless oil (20mg). 8y (CDCl3, 250MHz) 7.27 {1H, d), 7.07 (1H, q), 6.79 (2H,
L m), 6.22-6.41 (3H, m), 4.52 {(1H, m), 3.87 (1H, m), 3.81 (3H, s), 3.74 (2H, s), 3.65
(1H, m), 3.54 (2H, s}, 3.40 (1H, m), 3.14 (1H, m), 2.79-2.97 (6H, m), 1.92-2.22 (4H,
m), 1.77 (1H, m), 1.27 (1H, m), 1.07 (1H, m), 1.02 (3H, d). MS (ES): MH" 455.
15  This whole was treated with 1M HCl in Et,O (40ul) to give a hydrochloride sait of the
title compound as a cream solid (14mg). MS (ES): MH® 455.

Example 22
2-Fluoro-5+{1-[(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)acetyi]-4-
20 piperidinyl}amino)benzonitrile (E22)



met hyl pi perazine (E75) (3R)-1-([442-(4-[(3- 16 D14

Fl uor ophenyl ) oxy] - 1-pi peridinyl}- | \ 426 2-oxoethyl)phenyljnethyl}-3-

nmet hyl pi perazine (EI6) 4-({1-[(4-{[(3R)-3-Methyl-I 17 D31

pi per azi nyl

(E17) 4-({P9pur

8- 3-Met hyl - 1- pi perazinyl ] nethyl}p

18 D11b 4-pi peridi nyl }am no) benzonitrile (E18) WD 2007/012479 56
PCT/ EP2006/ 007390 3-((1-[(4{[(3R)-3-Methyl-1 19 D10b
pi perazi nyl ] met hyl } phenyl )acetyl]- 432 4-piperiinyl}amno)benzonitrile = H

cN (E19) 1-[(4-{[(3R) - 3- Mt hyl
N-[3-(trlfluoronethyl)phenyl]
N- ( 3- Fl uor ophenyl ) -1-[ ( 3- (et
phenyl ) acetyl ] -4-piperidina mng
(42mg, 0.075mmmol) in DCM (5nl)
reaction was stirred at roomte

10

15

20

25

To a solution of D40 (133mg, 0.24mmol) in DCM (4ml) cooled in an ice bath was
added TFA (1ml). The mixture was stirred for 1h then warmed to room temperature
and stimed for 2h. The solvent was removed in vacuo and -puriﬁcation by
chromatography eluting with 0-10% (2M NH; in MeOH)YDCM followed MDAP gave
the title compound as a clear solid (58.5mg). 8y (CDCl;, 400MHz) 7.31 (2H, d), 7.21
(2H, d), 7.07 (2H, m), 7.00 (1H, m), 5.38 (1H, d}, 3.94 (1H, m), 3.55 (2H, s), 3.49 (4H,
m), 2.81-2.98 (5H, m), 2.75 (2H, m), 2.02 (3H, m), 1.69 (1K, t), 1.46 (2H, m}, 1.00
(3H, d). MS (ES): MH" 450.

This whole was dissolved in DCM and treated with 1M HCI in Et,0O (143ul) to give a
hydrochloride salt of the title compound (75mg). MS (ES): MH" 450.

Example 23
1-[3{4-{[(3R,55)-3,5-Dimethyl-1-piperazinylimethyt}phenyl)propanoylj-N-(4-

fluorophenyl)-4-piperidinamine (E23)
Me, H e
ot
N
CLQ,
0

To a mixure of D41 (100mg, 0.282mmol) and 1,1-dimethylethyl (2R,6S)-2,6-
dimethyl-1-piperazinecarboxylate (61mg, 0.283mmol} in 1,2-DCE (5ml} was added
sodium tri{acetoxy)borohydride (90mg, 0.423mmol) and the mixture stirred at room
temperature overnight. Saturated aq. NaHCOj; solution was added, the mixture was
stirred for 15mins and then extracted with EtOAc. The combined extracts were dried
(NazSQ,) and concentrated in vacuo to give the crude product which was purified by
chromatography eiuting with 0-100% EtOAc/pentane to give 1,1-dimethylethyl
{2R,6S)-4-{[4-(3-{4-[(4-fluorophenyl)aminc]-1-piperidinyl}-3-oxopropyl)phenyljmethyl}-
2,6-dimethyl-1-piperazinecarboxylate. MS (ES): MH' 553

This whole was dissolved in 2;1 DCM/TFA (3ml) and stirred for 1.5h. The mixture
was concentrated and the title compound (100mg) was isolated using an Isolute SCX

E- 1- piperazinyl ] nethyl } phenyl)acetyl]-
D;ﬁ% 475 pi peridi nam ne (E20) Exanple 21
YFoxy) - 4- ([ (3S) - 3- et hyl - 1- pi per azi nyl | met hyl)
E21) Cg7Me MeO N5 F A solution of D37
ated wth TFA (1.3n) and the

ni@ﬁfgon. The sol vent was
N cN

o- F

met h@/}l[z)(ghenyl yacetyl]- CN 433 4-piperidi n%%gz)ggggég?ni_tg\ll 232

20 D21



removed in vacuo and the residue partitioned between DCM and water. The
aqueous was basified to pl114 with 2M NaOH sol ution then extracted with

Et OAc (x3). The 10 conbi ned organics Weﬁrae dried and concentrated in vacuo to
give the t und as a colourle oi | (20mg) OVHz) 7.27
(1H, d), 'ng Rﬂﬁﬁp , 6.79 (21-1, M), 6.22-6.41 (3H¥C%§E£&ég5%?lH,lﬁ,
3.87 (1H, m, 3 81 (3H s), 3.74 (2H, s), 3.65 (1H m, 3.54 (21-1, s),
3.40 (1H m, 3.14 (1 H m, 2.79-2.97 (6H, mM, 1.92-2.22 (4H m, 1.77 (1
H m, 1.27 (1 H m, 1.07 (1 H m, 1.02 (3H d). M5 (ES): MH 455. 15 This
whol e was t roaetidge. B (CDCM 40CMHzh 728 22H,()OTNT (2H) o)) 688 LHhHBdEShREr nfle sal t  of

the title le 22
2- Fl uor o- 5- ?‘O?ﬁ&q})f?g%)(ﬁ%erﬂng}ah% MH '(n%l per%y’vﬁ'ﬂh ?ﬁ%l‘%b%gﬁﬂ Eg'@gpyl ]-4-
20 pi per azi /5 @, m)) BEAZdi m),i3.@3 (2R 2)), WEP 20,7}, 01 2171H, B7), PAT/(BRP20P6/ 007390
Ma CN \ | %0 133ng, 0. 24mmol n DCM (4m) cooled in
an ice bath vovast(eﬁ @P%@A% gl'he %gxture was )st: rred ff)r 1%1 t hen vvalr med
to room Sendhisavhnle wagriisselved ireBCMoand¥eatethwiths dM/EGE invietsO (248bdel giva vacuo

d fi 2M NH3 (%S / DCM
Fol | owed NDRE: BEHie e MRS SRRSO IASIEST MITHEY (S5, S | 54 (bt

400MHz) 7.31 (2H, d), 7.21 (2H, d), 7.07 (2H, m), 7.00 (1H, m), 5.38 (1H,

?)21 :i 9% flwheﬂalbw?rrg%aﬁ%lé EQ)‘(lH ﬁ?ep@@d fronm.)42 %sﬁ%‘da‘n&ﬁoé éﬂmlén torﬂat 2. K/g

(ES): M 45’@S°'t\?9deﬁ|E§aWﬁl§I?é" was di ssol ved |n DCIVI and treat ed W|th 1 M HCl
in Et2046143ul) to give a hydrochloride salt of the title conpound (75ng).

MS (ES MH  450. 3 1-[3-(4- 3R, 5S) - 3, 5-Di net hyl -1
E E)er?am nyIWHﬁxﬁgg?ﬁﬂtﬁﬁgﬁéﬂéyPﬁtéJﬁg& 15) fl uor opggny%/) - 4- pi peri di nani ne
(£23) Me"
MB\[H],Me
N

0

15  Where YR? is exemplified in the table below

Example Compound YR MH"
1-[3-(4-{[(3R,55)-3,5-Dimethyi-1-

piperazinyljmethyl}phenyi)propanoyl]- /@\
'{N F

24 ) 453
{ N-(3-fluoropheny!)-4-piperidinamine N"
(E24)
Example 25

N-(4-Fluorophenyi)-1-[3-{4-{[(3 S)-3-methyi-1-piperazinylimethyl}phenyl)
20 propanoyl]-4-piperidinamine (E25)
N e

onel



F OTo a mxture of D41 (100nmg, 0.2B2mmol) and 1, 1-di nethyl et hyl

(2R, 6S) -2, 6- dinethyl-1-piperazi necarboxylate (61ng, 0.283mmvpl) in 1, 2-DCE
(5m) was added sodiumtri (acetoxy)borohydride (90ng, 0.423nmpbl) and the
m xture stirred at room 20 tenperature gyerni ght. Saturated ag. NaHCO3

sol uti on wX¥O2WEEF*t he mixture was stirred for 15m nPERPLKOR3E ¢ r act ed
with Et OAc. The conbi ned extracts were dried (Na2SO4) and concentrated in
vacuo to give the crude product which was purified by chromatography
eluting with 0-100% Et OAc/ pentane to give 1, 1-di nethyl et hyl

I( ]ZR, ?ﬁ) l— ;1- { [Ztstc»(2 ﬁgﬁiﬁt_UEd :brf]fmﬂ?r(mdw .yd).?;mrna%-ahdpi:myahcﬂmyylégsﬁz@w 5-ggle%]pheny
me - 25, - di ne - |- pi pe necar e i i's

whol e \>//vas di BiegiRgaaca" lhoxg%he ﬁﬁ?ﬂﬁllif%m&?%ays/##r@ﬁ'w&s 1%d§ﬁws?ﬁﬁ‘"}ﬁ xt ur e

wasI concgg( r ai{sdtoaxpbotohgdridet [{$0nay NP @28eimol) 08y ) thevamidtee| afirfedl Usi r@an

| sol ute

2007/ 01247 PCT/ EP2 07390 cartri . 3H (CDC13,
400MHz) 7. 23 e{'?f?ﬁqﬁ"jed’)v?’"'ﬁ?'&%{‘ﬁg{gd&?; ﬁ%ﬁé@a f‘i@w‘?"t"‘ﬁs aé{.dgg'g‘ﬁi g Was, “5o (1 p,
m, 3.79 §1 Bjrred)for Bamils drtHhempxtradie@bwiihlEICAL) The2cobebirjetigxtragts wr8rigdl H, m)
2.75 (2H, m : .59, ( . . ,1.17
(i1 " 530 sl o dPhyaen egdcibo Gl b il bl ik v sybfa ), 1
DCM and t r eathrdmaloptaphyeluidig with 01004 EXAAwrentans togive phenimetbyll (@8i4td4sal t  of
the title co Ynd ﬂ%ﬂg ES) oM 4 ' € e, E24, was
pr epar ed froi?%jg‘dﬂul{s?l g gyi)ﬁehﬁ?ggﬂsﬁeﬂg%gk é?go%rﬂﬁ;ppﬁé&@@%gga ﬁorS I%xarrpl e 23.
10 ConpoundsPpiperageedaricrbaigeMEBF): M \KFRure: (M / HN -Me YR3 015
V\hgr e4YR$O ISSR Tﬁé gmlg g?%ﬁydra?%ﬁéﬁdaiﬁhh@oﬁ%ﬂw vitha1 094, dikd EBRWRH (0mdyhbr |
[3- (4~ (1 b.5h. ?’he mixture wgg ﬁltgred, concentrated and purified by MDAP to give the title
compound {69mg). 3y (CDCly, 400MHz) 7.24 (2H, d), 7.17 (2H, s), 6.88 (2H, t), 6.53
(2H, m), 4.51 (1H, m), 3.79 (1H, m), 3.43 (4H, m), 3.09 (1H, m), 2.73-2.98 (8H, m),
2.63 (2H, 1), 1.96-2.06 (5H, m), 1.27 (1H, m), 1.15 (1H, m), 1.00 (3H, d). MS (ES):
15 MH"439.
This whole was treated with 1M HCl in Et,0 (174ul) to give a hydrochloride salt of the
titte compound (69mg). MS (ES): MH" 439.

The following example, E26, was prepared from D42 using a method similar to that
20 described for Example 25.

Compounds possess the general structure:
(ﬂ:rm
N

O

Where YR? is exemplified in the table below
25

Example Compound Y_R:’ MH'
N-(3-Fluorophenyl)-1-[3-(4-{[(35)-

3-methyl-1-
26 piperazinyllmethyl}phenyl) £ ’©\ 439

propanoyl]-4-piperidinamine N F
(E26)




24 pi perazi nyl ] et hyl } phenyl ) propanoyl ] - 4JDIl 453 (

N- (3-fl uorophenyl)-4-piperidinamne HF (E24) Exanple 25

N- (4- Fl uorophenyl )-1-[3-(4-{[(3S)-3-nethyl -1 -pl perazi nyl]nethyl }phenyl) 20
pr opanoyl ] - 4-.ni j.dinamne (E25) CMed80~ Hf ~/ NI E 2007/ 012479 59
PCT/ EP20067V§&5§38)8£J7¥0 a mxture of D41 (100ny, O. 282m¢d’f)T)A“§ﬁ%1’6’81‘17é?{’y| met hyl
(2S)-2-nmethyl -1- piperazi necarboxylate (66ng, 0.281mmvl) in 1,2-DCE (5nl)
was added sodium tri(acetoxy)borohydride (90ng, 0.423mvpl) and the m xture
stirred at room tenperature overnight. Saturated ag. NaHCO3 sol uti on was
added, the m xture was 5 stirred for 15m ns and then extracted wth EtOAc.
The conbi neﬂ% e>r<r'% rléa;z‘zs were dried (Na2SO4) and concentrated in vacuo to give
the crude p ich was purified by chromatography eluting with 0-100%
Et QAcf pent are[2:{8-{{{BRSESpB Sl imethyivi-pip@azingmethyl}phenyl)propanoyl]-N-(4-
(3-(4-[(4-Tlar | ) 2 PR ol i di nyl }-3-oxopropyl ) phenyl ] net hyl } - 2-ne
thyl -1 - pi 5‘?&5@@%&%%@%?%84"%&?@5) MH 572 10 This whol e was
hydrogenated in MeOH (5ml) wwph NLOSPd/ C catal yst (20ng) for 2.5h. The

m xture was filtered, concentrgdtefl and purified by MDAP to give the title
compound (69ng). SH (CDCI 3. 40 7.24 (2H, d), 7.17 (2H, s), 6.88 (21-1,

t), 6.53 (2H, m), 4.51 (1H, rr),H, m, 3.43 (41-1, m), 3.09 (1H m),
2.73-2.98 (8H, m, 2.63 (2H, t),6-. 6 (5LLlem, 1.27 (11-1, m), 1.15
15 MJ% %9.

(11-1, m, 1.00 (3H, d). M5 (ES): is whole was treated with 1
MHC in Et20 (174ul) to give a hydro¥hl t of the title conpound
(69ng). KB (ES): MH 439. The follow ng exanple, E26, was prepared from 042

using a met Rohixkirgiok 846 {(POONER 0. 274 indle p6lyinBesLPperedERETP{320/AG, 1.8@ABRY NS
possess ne Ifehdl] and 1S H ek enzothazoks (558, 0.324mmol) in 2:1 DMF/DCM (3mi)
was treated with D2 (51mg, 0.26mmol) and the mixiure stirred ovemight. Scavenger
resins (PS-frisamine, PS-isocyanate and Si-carbonate) together with DCM (~3ml)
10 were added. The mixture was stirred for ~3h and then filtered and concentrated to
give 1,1-dimethylethyl (2R,6S)-4-{[4-(2-{4-[{4-fluorophenyl)amino]-1-piperidinyl}-1-
methyl-2-oxoethyl)phenyl]methyl}-2,6-dimethyl-1-piperazinecarboxylate,. MS (ES):
MH* 553. This whole was dissolved in DCM (2ml) and TFA (1m}) then stirred for
1.5h. The solvents were removed in vacuo and the residue re-evaporated from
15 toluene and ether. Purification using an Isolute SCX cariridge eluting with MeOH
followed by 2M NH; in MeOH gave the titte compound. MS (ES). MH® 453. This
whole was dissolved in DCM and treated with 1.1eq 1M HCI in ether to give a

hydrochloride salt of the title compound (122mg). MS (ES); MH" 453,

20 The following example, E28, was prepared from D46 and D5b using a method similar
to that described for Example 27.

Compounds possess the general structure:
MB\(HTMB

3

25 Where YR® is exemplified in the table below



O Were YR3 is exerrplified in the table below 25 Exanple Conpound YR MH
N- (3- Fl uorophenyl)-1-[3-(4-([(3S)- 3-nethyl-1 26 pl perazinyl]nethyl}phenyl)
nl- 439 propanoyl]-4-piperidinam ne H F (E26) WD 2007/012479 60

PCT/ EP2006/ 007390 Exanpl e 27

1- [244{[(3&%@?7@2‘390 met hyl - 1- pi per azi nyI]rret hyl } phenyACTAT3HAREIH - N- ( 4-
fl uor ophenyq- 4- pi perl di nam nne (E27) Me"N -Me F Me NN 5 N A mixture of
D46 (100mg, O0.27mrol), pol ynmer-supported DCC (310nmg, 1.3mmol/g, 0.40mmuol)
and 1-hydroxybenzotriazole (50ng, 0.324mmo1l1) in 2:1 DMF/ DCM (3mLl) was

treated wt ng, 0. 26 the m xXtufe StygY ed oygpni ght.
:Egéﬁ-ﬂ%_@ m@éﬂ\gé‘nﬂfb MH

Scavenger PS-trisamme, socyanat ejand ~ car boTatje) toget her
with DCM (-3m) 10| werlel2d4H3R,58)8,5imethyd-1was [stirred fof -3R and then

filtered and concen - i | et hy

(2R 6S) - 4- {|[ 4-4g2- { F{P?‘ﬁ?‘v’&@'}e* ifgh ﬁ%ygpm%hg%%pi g;el 453
met hyl - 2- o>ﬂoet hyl ) 3hUr(91ﬂPmnhphyl)-Z-lﬁpQﬂdmmB | - plperaziFnecar hoxyl ate. M5
(ES): " 1553. Thi|s whol e was hg)sol ved in DCM (2nml) and| TFA|(1m ) then
stirred forlL_1.5h |The salvents were remved in vacuo andlthe]|resi due

re-evaporated from 15 toluene and ether. Purification using an |Isolute SCX
cartridge el pyth IVEO—| foll owed by 2M NH3 in MeOH gave the title
conpound. N%HB&WH This whole was di ssolved in DCM and treated
with 1.1eq Ii2HEAIGRSS- ﬁérn'mﬂgﬁ"\?é"ﬁeraﬂy)ﬂ'ﬂ'BE‘l'WBPhwﬂs?a:me"w'l’@ﬂé"?!'l‘I e
compound ( 1¢{Hhuorbphé .pwﬂdﬂ-ﬁﬁ,mgﬁgﬁpe foll ow ng exanpl e, E28, was

prepared from D46 and b using d simlar to that described for

Exanpl e 27. Me\[ :rMe

o or

A mixture of D48 (100mg, 0.256mmol), polymer-supported DCC (296mg, 1.3mmol/g,
0.385mmol) and 1-hydroxybenzotriazole (18mg, 0.128mmol) in 1:4 DMF/DCM (5ml}
was treated with D2 (50mg, 0.256mmol) and the mixture stirred overnight.

Scavenger resins (PS-frisamine, PS-isocyanate and Si-carbonate) were added, the
10  mixture was shaken for 2h and then filtered and concentrated to give 1,1-

dimethylethyl (2R,6S5)4-{[4-(2-{4-[{4-fluorophenyl)amino]-1-piperidinyl}-1 ,1 -dimethyl-

2-oxoethyl)phenyllmethyl}-2,6-dimethyl-1-piperazinecarboxylate, MS (ES): MH" 567.

This whole was treated with 4M HCI in 1,4-dioxane (2ml) for 1h. The solvents were

removed in vacuo to give the dihydrochloride salt of the title compound (115mg). MS
15 (ES): MH® 467.

The following examples, E30-E31, were prepared from D48 and the amine precursor
. indicated in the table using methods simitar to that described in Example 29.

20 Compounds possess the general structure:

M.,T e

o

Where YR?® is exemplified in the table below

YRJ



Conpounds possess the general s~{tructure: M UYMe Na M Ya 25 Were YR3
Is exenplified in the table bel ow WO 2007/ 012479 61 PCT/ EP2006/ 007390

Exanpl e Compound YR WH | -[2-(4-{[(3R 5S)-3,5-Dinethyl-1 28
pi per azi ny{ﬂ]({?a henyl ) propanoyl ] - 483
N-(3-fluorop eh@‘?ﬁ?ﬁq- pi peridinamne MF (E28) Exanple F{J/EP2006/007390

1-[2-(4- ([ (3R, 5S)-3,5-Di net hyl - 1- pi perazi nyl ) net hyl ) phenyl ) - 2- et hyl pr opanoy
|1- N-(4-fluorophenyl)-4-piperidinamne (E29) H M Nr M F M e 5 A

m xture of D48 (100mg, O0.256mmmol ), pol ymer-supported DCC (296nig, 1.3mmol/g,
0.385mmol ) and 1-hydroxybenzotriazole (18ng, 0.128mmol) in 1:4 DVF/ DCM (5m)
was treatedwth “I:Wﬁamui yamd—tie T mxturg—stirred-overnnhght .
Scavenger rcEiansplé PS- amne, PS-i Compuate and Si-|car bppate) [wm'g added,
the 10 mixtjure was | SHBEWSOE or 2h and then filtered ard concentrgfedjto give

1, 1- di net hytethyl 2. YA 1.

(2R 6S) -4-?[4-(2-{4- [(4-flu )r35ﬁ$4rigf3)né5n§)n3diP'E‘%ﬁhpe?i di nyl }-1, 1- di met|hy! -
2- oxoet hyf)fphenyl | fret hyl } - 2] 6- eipatainyllmethyilpbeaw)-fecar boxylqt e, |[MS ([ES): M
567. This whodee was tpgpat ed Wi t peofVigdehandyilngs.di 0x3 ng?( f orggdh. The
solvents were renpved in vacuo to give the dihydrochl ory S of [t he
title corrpo{und (116ng). M | 18uprephenylhd-pigeridingming o1 owi ng exarnmpl ed,

E30- E31, were prepared from D48 and t heegpyi ne precurgor indicated ijn the
t abl e usi ng_naet-tha;_sJ-ndJ—aL‘t—g—t—hai_%es.gLLbed.J_n_Exarrln 29 20! Conpounds
possess theg general structufe: (3R,55)-1-{[4-(2{4-{(4-

Fluorophenyl}oxy]-1-piperidinyl}-

F
31 D15 1,1-dimethyl-2- < /©/ 468
( oxoethyl)phenyllmethyl}-3,5- °

dimethylpiperazine (E31)

Example 32
N-(3-Fluorophenyl}-1-{3-(5-{[(35)-3-methyl-1-piperazinyljmethyl}-2-
5 pyridinyl)propanoyl]-4-piperidinamine (E32})

o8

A solution of D52 (47mg, 0.082mmol) was hydrogenated in MeOH (4ml) with
( palladium black catalyst (23mg) for 1.5h. The reaction mixture was worked up and
purified by chromatography to give the title compound (4mg). &4 (CDCl3;, 400MHz)
10 8.42 (1H, d), 7.57 (1H, dd), 7.20 (1H, d), 7.08 (1H, q), 6.26-6.41 (3H, m), 4.50 (1H,
m), 3.92 (1H, m), 3.67 (1H, m), 3.46 (2H, m), 3.15 (3H, m), 2.81-2.98 (6H, m), 2.73
(2H, d), 2.05 (3H, m), 1.67 (2H, m), 1.38 (2H, m), 1.06 (1H, m), 1.02 (3H, d). MS
(ES): MH" 440,
This whole was converted to 2 hydrochloride salt of the title compound (4mg).
15
Example 33
1-[(3-Chloro-4-{[(35)-3-methyl-1-piperazinyljmethyl}phenyl)acetyl]-N-(3-
fluorophenyl)-4-piperidinamine (E33)



MextlyMe NN M e 3 YR Were YR is exenplified in the table bel ow WO
2007/ 012479 62 PCT/ EP2006/ 007390 Exanple Am ne Conpound YR3 WH  Precursor
1-[2-(4{[ (3R 5S)-3,5-Dinethyl -1 - piperazinyl]nethyi}phenyl)-2- 30 D5b
met hyl propanoyl ] -N-(3- F 467 N | fluorggphenyl)-4-pi peridi nam ne H (E30)
(3R 59)-1 {"Y‘ﬁ"@%?l&‘-”([”w Fl uor ophenyl ) oxy] - 1- pi per | di ny|BCT/EPZHAPE0
1, 1-di nethyl -2- 468 oxoet hyl) phenyl]nethyl}-3, 5- di net hyl pi perazi ne (E31)
Exanpl e 32 N{ 3- Fl uorophenyl )-1-[3-(5{[(3S)-3-net hyl -1
- pi perazinyl ] nethyl}-2- 5 pyridl nyl)propanoyl]-4-piperidinam ne (E32) H c7
Me NJJTT HF O A solution of %%3(47@1, 0. 082mm1) was hydrogenated in
MeCH (4nml) wth palladi um bl catal yst (23ng) for 1.5h. The reaction

N

m xture was worked up and
A L
N F
H

To a solution of D55 (156mg, 0.28mmol) in DCM (20ml) was added TFA (5mi). The

mixture was stirred for at room temperature for 6h. The solvent was removed in

vacuo and the residue partitioned between DCM and water. The aqueous layer was

5 basified to pH14 with concentrated NaOH solution then extracted with DCM (x3). The

combined organics were dried (MgSQO,) and concentrated to give the title compound

as a colourless oil (118mg). 8, (CDCly, 400MHz)} 7.43 (1H, d), 7.25 (1H, s), 7.09 (2H,

m), 6.38 (1H, td), 6.33 (1H, dd), 6.26 {1H, m}, 4.52 (1H, m), 3.85 (1H, m), 3.70 (2H,

s), 3.62 (1H, m), 3.57 (2H, s), 3.44 (1H, m), 3.16 (1H, m), 2.91 (4H, m), 2.77 (2H, m),

10 2.07 (3H, m), 1.78 (1H, t), 1.33 (1H, m), 1.15 (1H, m), 1.02 (3H, d). MS (ES): MH*
459/461

This whole was dissolved in MeOH and treated with 1M HCI in Et,O (0.28mtf) to give
a hydrochloride salt of the title compound (106mg). MS (ES): MH* 459/461.
15

GPR38 FLIPR functional agonist assay protocol

24 hours prior to assay, CHO-K1 cells stably expressing the GPR38 receptor were
20 seeded (10,000 cells/well) into poly-D-lysine coated 384-well black-wall, clear-bottom

microtitre plates (Greiner). On the day of assay, media was aspirated from cell plates

using a cell washer (leaving 10ul of media). Cells were immediately loaded with

loading buffer [Tyrodes (Elga water + 145mM NaCl + 5mM KCI + 20mM HEPES +

10mM glucose + 1mM MgCl;) + 1.5mM CaCl; + 0.714mg/ml Probenicid
25 (predissolved in 1 M NaOH) + 0.25mM brilliant black + 2uM Fluo 4 dye], and

incubated at 37.5°C for 1 hour.

Plates were then assayed on a FlLuorometric imaging Plate Reader (FLIPR,

Molecular Devices).

Master compound piates were prepared in 100% DMSO. A top concentration of 3mM
30 was used (giving 12uM final concentration in assay) and this was serially diluted 1 in

4. 1ul from the master plate was transferred to a daughter plate, to which 50ul of



purified by chromatography to give the title conpound (4ng). SH (CDCL3,
400MHz) 10 8.42 (1H, d), 7.57 (1H, dd), 7.20 (1 H d), 7.08 (1H, q),
6.26-6.41 (3H m, 4.50 (1H, m, 3.92681 H m, 3.67 (1H m, 3.46 (2H, m,
3.15 (3H, : 98 (6H, m, 2.73 2H, d), 2.05 ( (2H, m,
1.39 (2H, %,Z“‘%’Og’ém(zm m, 1.02 (3H, d). M5 (ES): P CypBlngguh (2
converted to a hydrochloride salt of the title conpound (4ng). 15 Exanple
33 1-[(3-Chloro-4{[(3S)-3-nethyl-I-piperazinyl]methyl }phenyl)acetyl]-N(3-
fl uor ophenyl) - 4- pi peri di nam ne (E33) WO 2007/012479 63 PCT/ EP2006/ 007390
C~7me Cl Nacempreund dilotion bufier GM@ES+(1WS®+ZMIQBQED1WMQ®OM¢8was added
TFA (5ml). ‘Ehfg, ngltéfft@st%ﬁpéﬁﬁd g&&'ﬁ&ﬁd Blthd %@%@%ﬁﬁ%&sﬁﬁ%&%c&

sol vent was renove vacuo an residue partiti bet ween and
wat er. The Mpgswed ovgyer Twininute dimafmmed Maxmp}mzphan% i Sieeescense ceveNa OH

sol ution thgBsehxd AG B6editd memn(exg’domsﬂ}@spoﬁmnﬂeébn%ﬂ?’éﬁbﬁSre%nge dried

(MyS04) and concentrated to give the title conpound as a colourless oil
(118ny) . SSHeprreswvere copstyged, vS'agsaemfafﬂste”qg'%eeglﬂmﬂs) 7.09 (2H, n), 6.38
(1 H td), 6.33 (1 H dd), 6.26 (1 H m, 452 (1 H m, 3.8 (1 H m, 3.70
(2H, s), 3.62 (1H, m, 3.57 (2H, s), 3.44 (1H m, 3.16 (11-1, m, 2.91
(4H, m, 2.77 (2H, m, 10 2.07 (31-1, m, 1.78 (11-1, t), 1.33 (11-1, m,
1.15 (11-1, Engmplified zomhgaunds obithe invBniicR)ave MEECSASH A tha ALIERMASsa® was
di ssolved in MeOH and treated with IMHC in Et20 (0.28nl) to give a
hydrochl ori de salt of the title conpound (106ng). M5 (ES): WMH 459/461. 15
GPR38 FLI PR functional agoni st assay protocol 24 hours prior to assay,
CHO KI cells stably expressing the GPR38 receptor were 20 seeded (10,000
?I | stwell) into poly-D-lysine coated 384-wel| black-wall, clear-bottom
crotitre plates (Geiner). On the day of assay, nedia was aspirated from
cell plates wusing a cell washer (leaving 10ul of nedia). Cells were
i mredi ately | oaded with



| oadi ng buffer [Tyrodes (Elga water + 145mM NaCl + 5mM KCI + 20mM HEPES +
10mM gl ucose + 1mM MgCl 2) + 1.5nmM CaCl2 + 0. 714ng/ m Probenicid 25
(predissolved in 1 MNaCOH) + 0.25nmM br\%l iant black + 2uM Fluo 4 dye], and

i ncubat ed or 1 hour. Plates re then assaye onetric

| magi ng P g{e g& gﬁ; (FLI PR, Mol ecul ar Devi ces). Nastg)cq@%ﬁ% )0#85 pI ates
were prepared in 100% DMSO. A top concentration of 3mM 30 was used (giving
12NM final concentration in assay) and this was serially diluted | in 4.
lul fromthe naster plate was transferred to a daughter plate, to which 50N
of WD 2007/012479 64 PCT/ EP2006/ 007390 compound dilution buffer (Tyrodes +
1 mg/mM BSA + 1.5mM CaCl2) was added. In the FLIPR, 10ul of test conpound
was added t%ﬂthe cells and changes in fluorescence nmeasured over a 1 mnute
timefrane. m change in fluorescence over baseline was used to

determ ne agoni st response and concentration response 5 curves were

construc usi f conpounds of
the inve t| on ha&%oﬁwpég@@qy@?{sﬂ) 49 ﬁg}ﬁcﬁgﬁgysg%ﬁ?gééggwe%gw 012479

PCT/ EP2006/ 007390 Cains 5 1. A Quad of gformula (1) or a
pharmaceutically acceptable salt ﬂt‘\( of : X~O (1) wherein: Ais phenyl
or a 6-nenbered heteroaryl ring, optyonall ubstituted with hal ogen, C(1_10
4) al kyl or C(14)al koxy; R and R2 ark +mg dently Hor C(1A) alkyl; R3 is
optionally substituted phenyl or opti Iy substituted 5 or 6 nenbered
heteroaryl; X is (CRAR5)n; 15 nis 1 oOf

i ndependently sel ected from hydrogen alml C(1i) alkyl.

- ¥ is NH O or CH2; R4 and R5 are

wherein:

A is phenyl or a 6-membered heteroaryl ring, optionally substituted with halogen, Cy,.
10 4akyl or Cyujalkoxy;

R' and R? are independently H or Cy. alkyl;

R® is optionally substituted phenyl or optionally substituted 5 or 6 membered

heteroaryl;

X is (CR*R%).;
15 nis1org

Yis NH, Q or CHy;

R* and R® are independently selected from hydrogen and Cy.q alkyl.

2. A compound of formula (I) or a pharmaceutically acceptable sait thereof, wherein:
20  Ais phenyl or pyridyl,

R' is hydrogen or methyl;

R?is hydrogen or methyl;

R® is optionally substituted phenyl;

Y is NH or O;
25  Xis (CR'R%)n;

nis 1or2; and

R* and R® are independently hydrogen or methyl.

3. A compound according to any one of claims 1 to 2 wherein the
30 (piperazinyl)methyiene substituent and X are para- to each other across ring A.



2. A conpound of formula (1) or a pharnmaceutically acceptable salt thereof,
wherein: 20 Ais phenyl or pyridyl; R is hydrogen or nethyl; R2 is
hydrogen or nmethyl; R3 is optionally sg%stltut ed phenyl; Y is NHor 0; 25

Xis (CR4R51)V62007rb1i:§91 or 2; and R4 and™R5 are |ndependq;&tr}%2%ﬂ67g%en or

methyl. 3. A corrpound accor di ng to any one of clains 1 to eréin the 30
(pi perazinyl)nethyl ene substituent and X are para- to each other across ring
A 66 WO 2007/012479 PCTI EP2006/ 007390 4. A corrpound accordi ng to any one
of clains 1 WEJ and R2 are pthﬁ t en and the

pi per azi ne &3?"88 ?1‘59 ingto agw age of Glaims, T {2, 'e'B "8 BodheEel ect ed
from 5 1-] (hﬁm{h&dﬁﬁbn and the piperazine C* carbons have the 3R, 5S-configuration.

5S) - 3, 5-Di net hyl -1 - pi perazi nyl ] met hyl } phenyl ) acet yI ]-N-(4-fl uorophenyl) -

4- pi peri di nam ne N (3-Fuuorophenyl)-1-[(4-{[(3S)-3-nethyl -I

- pi per azi nyb} met Agbimptwarddejemteddtfyani:- 4- pi peri di nam ne

ot per az? ny TaRAS P RRan ek PP R Hrahylenepiaretdlifs fuoropheny)-

3- ({1-[ (4-{ priwyidiBamipehyl - | - pi perazi nyl ] et hyI } phenyl )acetyl ] 4- (

Dol per azi 15 R RR AR e Bel medik iperamniinetiBhaatensts | 11 ¢ 1

N- (3, 4-di f | poeddimamine ) - 1- [ (4- {[ (3S) - 3-nmet hyl -| - pi per azi nyl ] rret hyl } - phenyl ) ac

S 73 et hyl S e T e AR e

(39)-1-19 4- P'Pe’{dﬂﬂ'ﬂefl uor ophenyl ) oxy] - 1- pi peri di nyl } - 2- oxoet hyl ) phenyl ] met h

yl}-3- 20 meyfyl4oi(@s)-94elf-1-piperazinyljmethyl}phenyl)acetyl}-4-

( piperidinyl}amino)benzonitrile
4-({1-[(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl]-4-
. piperidinyi}amino)benzonitrile

15  N-(3,4-difluorophenyl)-1-{(4-{[(3S)-3-methyi-1-piperazinyllmethy!}-phenyl)acetyl]-4-
piperidinamine
N-[4-fluoro-3-(methyloxy)phenyl]-1-[(4-{[(3S)-3-methyl-1-
piperazinyilmethyl}phenyl)acetyi]-4-piperidinamine
(38)-1-{[4-(2-{4-{(4-luorophenyl)oxy]-1-piperidinyl}-2-oxoethyl)phenyl]methyi}-3-

20  methylpiperazine
(3S)-1-{[4-(2-{4-{(3-luorophenyl)oxy]-1-piperidinyl}-2-oxoethyt)phenyljmethyl}-3-
methylpiperazine
1-[(4-{[(3S)-3-methyl-1-piperazinyl]Jmethyi}phenyl)acetyf]-N-[3-
(trifluoromethyl)phenyl]-4-piperidinamine

25  1-[(4-{[(3S)-3-methyl-1-piperaziny{]methyl}phenyl)acetyl}-N-[4-
(trifluoromethyl)pheny(]-4-piperidinamine
N-(3-flucrophenyl)-1{[4-(1-piperazinyimethyl}phenyllacetyl}-4-piperidinamine
N-(3-fluorophenyl)-1-{(4-{[(3R)-3-methyl-1-piperazinylimethyl}phenyl)acetyl]-4-
piperidinamine

30  N-(34-diflucrophenyl)-1-{{(4-{[(3R)-3-methyl-1-piperazinyljmethyl}phenyl)acetyl]-4-
piperidinamine
(3R)-1-{[4-(2-{4-[{4-flucrophenyl)oxy]-1-piperidinyl}-2-oxoethyl}phenyljmethyl}-3-
methylpiperazine
(3R)-1-{[4-(2-{4-[(3-flucrophenyl)oxy]-1-piperidinyl}-2-oxoethyl)phenyllmethyl}-3-

35 methylpiperazine



(3S)-1-{[4-(2-{4-[(3-fluorophenyl)oxy]-1-piperidinyl}-2-oxoethyl)phenyl]nmeth

| }-3- t hyl pi i
>1/ %(4 {[n(essgl gl ﬁlee'[ﬁ;: []F-pi perazi nyl ] met iyl } phenyl ) acetyl]-N-[ 3-
(trifluoro % %% ‘P’ nyl ] - 4-pi peridi nam e 25 1'[(4'{[(P??§‘)/1€P§60%H3¥J -1 -p
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yl } - 3- et hypipeninygamine)benzonitrile
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b ?{ (4y{ [ ?ﬁ%{ﬁ@%ﬁw 4 &Be'az'"’éEmEtV'}fhe”t"Ra‘fe}tydhe V1) acetyl ] - 4-

pi peri d| ny| } éfflup@medniprnyi-fpipegdinamine
3 (1 1-[ (4~ {1 (3BRhactosmRhh (b eRfic )wm{alsg@R)_@ ib?ﬂa%z)rﬁﬁﬁ,bm 4-

pi peridinyl}am no) enzom

- pi per azityl| WY'WPWMW”F'&E@U‘?I ] N[ 3-

(trifluoroneg he{dr&,mﬁ é\% )-Binﬁéi‘lﬁyl-dlﬁm methyl henyl)acetyl]-4-

N- (3-fl uorophe n'eth ox 3S rret | -I'- pi perazi nyl j met hyi
lo(phenyl )a@aw%]r?ma %:’I’i"H"él y) ﬂ?(] )” y PP & &
2-f1uoro-5- ({[13([4({E3Fe 58)355&nmmyﬁnpéramsmﬁfe&m}ménslmbdfaﬂo}zmwe(ﬂy' )acetyl ] -4-

piperid inyl}am ril
1- (3- (4- {[(3'%% é‘?ﬁ ‘Fﬂéﬁ "’1 pi per azi nyl ] met hyl } phenyl ) pr opanoy! ] - N- (4-
f | uor ophthyl - [34(4ﬁ[(m581§3 ﬁairmetbylJl@rperazunyl]methyl}phenyl)propanoyl] N-(3-

1-[3-(4-{[( %’B’oﬁoﬁtérﬁﬂ)&-ﬂb%r@qiﬁé' pi per azi nyl ] met hyl } phenyl ) pr opanoyl | - N- ( 3-
N-(4-fluorophenyl)-1-[3-(4-{{(3S)-3-methyl-1-piperazinyljmethyl}phenyl} propanoyl]-4-
piperidinamine
N-(3-fluorophenyl)-1-(3-(4-([(3S)-3-methy!-1-piperazinyljmethyi}phenyt) propénoyl]-4-

20 piperidinamine
1-[2-(4-{[(3R,58)-3,5-dimethyl-1-piperazinyl]methyl}phenyl)propanoyl]-N-(4-
fluorophenyl)-4-piperidinamine
1-[2-(4-{[(3R,58)-3,5-dimethyl-1-piperazinyllmethyf}phenyl)propanoy!]-N-{3-
fluorophenyl}-4-piperidinamine

25  1-[2-(4~{[(3R,5S)-3,5-dimethyl-1-piperazinyljmethyl}phenyl}-2-methylpropanoyl]-N-(4-
fluorophenyl)-4-piperidinamine
1-[2-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinyl)methyl}phenyl)-2-methylpropanoyl}-N-(3-
fluorophenyl)-4-piperidinamine
(3R,58)-1-{[4-(2-{4-[(4-fluorophenyl)oxy]-1-piperidinyl}-1,1-dimethyl-2-

30 oxoethyl)phenyl)methyl}-3,5-dimethylpiperazine
N-(3-flucropheny!)-1-[3-(5-{{(3S)-3-methyl-1 -plperazmyI]methyl}-Z-
pyridinyl)propanoyl]-4-piperidinamine
1-{(3-Chloro-4-{{{35)-3-methyi-1-piperazinylimethyl}pheny!)acetyl]-N-(3-fluorophenyl)-
4-piperidinamine

35  N-(2-flucrophenyl)-1-{(4-{[(3R)-3-methyl-1-piperazinyllmethyl}phenyt)acetyl]-4-
piperidinamine
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N- (2-fl uorophenyl)-1-[(4-{[ (3R)-3-net hyl - 1- pi perazi nyl ] net hyl } phenyl ) acetyl ]
-- piperidinam ne 68

N- (3-fluorophenyl)-1-[(5-{[(3S)-3-nethyl-1-piperazinyl]nmethyl}-2-pyridinyl)a
cetyl J-4- piperidi nam ne

2-({1-[(4-{[(3R) - 3-net hyl - 1- pi perazi nyl ] net hyl } phenyl )acetyl ] - 4-

pi peri di nyl }am no) benzonitrile
2-fluoro-4-({1-[(4-{[(3S)-3-nethyl -1-pi perazi nyl ] net hyl } phenyl ) acetyl]-4-

pi peri di nyl } am no) benzonitrile hydrochloride 6. Use of a conpound accordi ng
to any one of clainms 1 to 5 to manufacture a nedicanent for use in the
treatment of conditions or disorders nediated by GPR38 receptors. 7. Use
according to claim6, wherein the condition or disorder are

6. Use of a compound according to any one of claims 1 to 5 to manufacture a
medicament for use in the treatment of conditions or disorders mediated by GPR38

receptors.

[# Use according to claim 6, wherein the condition or disorder are
gastroesophageal reflux disorders, functional dyspepsia, irritable bowel syndrome,
constipation, intestinal pseudo-obstruction, paralytic ileus following surgery or other
manipulation, emesis, gastric stasis or hypomotility caused by various diseases such
as diabetes and/ or by the administration of other drugs, Crohn's disease, colitis,
cachexia associated with advanced diseases such as cancer and/or the treatment
thereof, appetite/metabolism related cachexia and other disorders such as
incontinence.

8. A process for the preparation of a compound or a pharmaceutically
acceptable salt thereof according to any one of claims 1 to 5 when A is phenyl and X
is CH; which comprises



gast roesophageal reflux disorders, functional dyspepsia, irritable bowel
syndrone, constipation, intestinal pseudo-obstruction, paralytic ileus
foll owi ng surgery or other nmanipulation, enesis, gastric stasis or

‘hyponotility caused by various di seasesgguch as di abetes and/, or by the

adm ni stration of other drugs, Crohn's disease, colitis, cachexia

associ ated with advanced di seases such as cancer and/or the treatnent

t hereof , appetite/ metabolismrelated cachexia and ot her disorders such as
i ncontinence. 8. A process for the preparation of a conpound or a

phar maceut i cglrbictingef£83mptuRd SpdokmilB@neof according to any one of clains 1
to 5 when A is phenyl and X is CH2 whi 8h conprises 69 a) reacting of a

conmpound of formula (li) RNrR I(\N J( II) wherein R and R2 are as
defined for fornula (1) and Qis h)ﬁd{i? R a suitable nitrogen protecting
group with a conpound of formula (111 %ﬁ YOHC 6 1 NO (Ill) wherein Y
and R3 are as defined for formula (I) eaction conditions suitable for a
reductive al kylation, in a suitable solMent; and b) thereafter optionally

carrying out one or nore of the follow ng reactions: 1.Converti ng one
conmpound of formula (1) into another cdhpound of forrmula (1); 2.Renoving

any prot ect | irgih R Rind R Be"d deffhed i Bt a @mah@%{&tﬂw&@ena&%e&@mee sal t or

sol vate of the conpound formed. rocess preparation of a
conmpound of m'mgen|p§>teqhn9proumwﬂew CE’F’IP@B%%O formuta (ili)

Y~ R

OHC
X
0
(1

wherein Y and R® are as defined for formula (1), in reaction conditions suitable for a
reductive alkylation, in a suitable solvent; and

b) thereafter optionally carrying out one or more of the following reactions:

1.Converting one compound of formula (1) into another compouhd of formula (1);
2.Removing any protecting group;

3.Forming a suitable pharmaceutical acceptable salt or solvate of the compound
so formed.

9. A process for the preparation of a compound of formula (llt), which process
comprises reacting a compound of formula (IV)

(V)
wherein R® and Y are as defined in relation to formula (1) in claim 1, with 2 compound
of formula (V)



conprises reacting a conpound of fornmula (I1V) R3 Y6 N H (IV) wherein R3
and Y are as defined in relation to fornmula (1) in claiml1, with a conmpound
of formula (V) 70 O H .4~ O (V) in the presence of a suitable coupling
-reagent. 10. A process for the preparatipon of a conpound or a
pharmaceutically acceptable salt thereof according to any one of clains 1
to 5 when Ais phenyl and X is CH2 which conprises a) reacting a conpound
of formula (M), 4 R:rRR2 NJ~ OOH NOwherein R and R2 are as defined in
relation to formula (1) and QIs hydrogen or a suitable nitrogen protecting
group with a conmpound of formula (I1V) in the presence of a suitable
coupling reagent, in a suitable éﬁ#vent; and b) thereafter optionally
carrying out one or nore of the g reggtions: 1. Converting one
conmpound of formula (1) into another of formula (1); 2.Renpbving
any protecting group;or 3.Formng a su “par maceut i cal acceptabl e salt
or solvate of the conpound so

V)

in the presence of a suitable coupling reagent.

10. A process for the preparation of a compound or a pharmaceutically acceptable
salt thereof according to any one of claims 1 to 5 when A is phenyl and X is CH,

which comprises

a) reacting a compound of formula (V1),
q
R‘\.(Nj/a’
N

OH

Vi)
wherein R' and R? are as defined in relation to formula (1) and Q is hydrogen or a
suitable nitrogen protecting group with a compound of formula (IV) in the presence of
a suitable coupling reagent, in a suitable solvent; and

b) thereafter optionally carrying out one or more of the following reactions:

1.Converting one compound of formuia (1) into another compound of formula (1);
2.Removing any protecting group;or
3.Forming a suitable pharmaceutical acceptable salt or solvate of the compound so

formed.

11. A process for the preparation of a compound of formula (VI), which comprises
hydrolysis and decarboxylation of a compound of formula (V1)



formed. 11. A process for the preparation of a conmpound of formula (VI),
whi ch conprises hydrolysis and decarboxyl ati on of a conpound of formula
(VIT) 71 QR-NJR2 NOOP OOCP (VIl). wherein R, R2, and Q are as
defined in claim12 and P is a suitable1al kyl group. 12. A conpound of
formula (111), (M) or (VIl) wherein R, R2, R3 and Y are as defined i
.relation to formula (1) in claiml, Qis hydrogen or a suitable nitroge
protecting group and Pis a suitable alkyl group YR3 OHC 6 N O (IIl)
R, NJRR NOOP OOPNO72 RNRR NOOP OOCP

¢
R‘\Emj/n2
N

n
n

OP

o) OoP
V1),
wherein R', R?, and Q are as defined in claim 12 and P is a suitable alkyl group.
12. A compound of formula (1), (V1) or (VII) wherein R', R?, R* and Y are as defined

in relation to formula (1) in claim 1, Q is hydrogen or a suitable nitrogen protecting
group and P is a suitable alkyl group

opP

V1)



Nl l) 13. A pharmaceutical conposition conprising a conmpound according to
any one of clains 1 to 5. 14. A process for the preparation of a
pharmaceutical conposition according to claim13.

72
¢
R‘\Euj/nz
N
0
oP
o ~op
(Vi)

13. A pharmaceutical composition comprising a compound accordihg to any one

of claims 1 to 5.

14. A process for the preparation of a pharmaceutical composition according to

claim 13.



