COVPOUNDS The present invention relates to novel benzyl pi perazi ne
derivatives having pharnmacol ogi cal activity, processes for their
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the treatnment of various disorders. GPR38 is a 7-transnenbrane, G protein
coupl ed receptor, with high affinity for the peptide notilin [Feighner et
al ., Science 1999, 284, 2184], suggesting that endogenous notilin exerts
all or nost of its activity via this receptor. Mditilinis a 22 anmno acid
peptide found in | arge anmounts w t IGOMPOUNDS ne-1i ke cells of the
gastrointestinal tract, and especially in the duodenumjejunum areas.
During fasting, the peptide is known to be associated with the onset of
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to be %l marily due to a facilitation of at |east the cholinergic
excitatory function of the gut [Van Assche et al., Eur. J. Pharmacol. 1997,
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15  suggesting a role in the mechanisms of prokinetic activity. Motilin is also released
from the gut during feeding, sham feeding, gastric distension 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 propulsion in an anal direction,
during both fasting and fed conditions. This activity 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 contraction 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 39-51]. 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



notilin, in addition to its previously-described antibiotic properties [see
Peeters, in Problens of the Gastrointestinal Tract in Anaesthesia Ed.,
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confirmng its ability to mmc the function of notilin [Carreras et al.,
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other @ conditions where the cause is known and in which G notility is
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GERD, functional dyspepsia (FD) and irritable bowel syndrome (IBS). The
compounds will also be useful for the treatment of other Gl conditions where the
cause is known and in which Gl motility is reduced. Such conditions include
constipation, caused by various diseases such as those associated with neuropathy,
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 motilin or erythromycin to activate the vagus nerve,
the association of this nerve with changes in feeding behaviour [e.g. Furness et al,,
25  Auton. Neurosci. 2001, 92, 28] and the chromosomal location of GPR38 [based on
Ensembl: 13q21.1 (68.46 - 59.46 Mb)] within the markers (D13S257- 13q14.11 to
D13S258 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 —vthe 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
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W09410185, EP838469, W09823629, DE19805822, and US6165985 claim

erythromycin derivatives targeting GPR38 for use in disorders relating to

gastrointestinal motility. W098921846, WO0185694, WO0168620, WO0168621, and

WO00168622 disclose a series of small molecule antagonists of the GPR38 receptor.

20 JP07138284 and EP807639 disclose peptide agonists. JP09249620, W002092592,

WO005027637, US2005065156 and Li et al., (2004, Journal of Medicinal Chemistry,

47(7) p1704-1708) disclose series of sfnall molecule agonists.

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

The present invention therefore provides compounds of formula (I) or
pharmaceutically acceptable salts or solvates thereof:
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o
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30

wherein:



the receptor in a greater spectrum of vagal - hypot hal am ¢ functi ons.
W09410185, EP838469, W0823629, DE1 9805822, and US61 65985 claim

eryt hr omaworoerarp4rat i ves targeti ng GPR3#% for use in di s@CH@EP0060DEYI Ng t O
gastrointestinal nmotility. W00921846, W)0185694, W0168620, W00168621, and
W00168622 di scl ose a series of small nol ecul e antagoni sts of the GPR38
receptor. JP0O71 38284 and EP807639 di scl ose pepti de agonists. JP09249620,
W002092592, WO05027637, US2005065156 and Li et al., (2004, Journal of

Medi ci nal Ghanphenylyor alG-memieréd @étetoarigingdoptbnallyesibstiiuesi with Batagén, @). ecul e
agoni st s. A%q rc%ur%kl%/,novel cl ass of conpounds has now been found which
provi des pdtim. #f 0P agoni sts of the GPR38 receptor. The present

i nvention tR'earef RY arepndepedéentiydipoCpgsaligf, formula (1) or pharmaceutically

accept abl e lts or solvates thereof: (1) .wherein:A | henyl or .a

o menber e haloe PRI 1RSI BORRN o bR (RBtiyled By by aimirea

4) al kyl 50r Heteredryhl koxy; R1 and R2 are independently H or C(1-4) alkyl; R3
i's optional)lé(&ga §i.tuted phenyl or optionally substituted 5 or 6 nenbered
het er oaryl ; | %@4% n, nis 1or 2; Yis NHLOor CH2; R4 and RS are

I ndependentrl ig 1sel2ect ed from hydrogen and C(1-4) alkyl. Wen R3 is

substituted, .. ve 1, 2 or 3 substituents, each independently
sel ect ed f%ﬁm'\iﬁ@ééﬁ,ﬁzu 3-7) Cycl oal kyl, hydroxy,

R* and R® are independently selected from hydrogen and C4) alkyl.
10
When R® is substituted, it may have 1, 2 or 3 substituents, each independently
selected from halogen, Cpu4alkyl, Cpugalkoxy, Cg-rcycloalkyl, hydroxy,
trifluoromethoxy, trifluoromethyl, nitro, cyano, phenyl, NH,, NHR®, NR®R®, NHCORS®,
NHSO,R®?, C(O)CF3, C(O)Cyalkyl, C(O)Cu-rcycloalkyl, C(O)OC14alkyl, C(0)OCs-
15  jcycloalkyl, OC(Q)Cyalkyl, OC(O)C-rcycloalkyl, CONH,, CONHR®, CONRSR®,
SOR®, SO,R®, 0SO;R®, 0SO,CF;, 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 alky! group in all isomeric forms. The term “C(14, 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 tert-butoxy.

As used herein, the term “halogen” refers to fluorine (F), chlorine (Cl), bromine (Br),
or iodine () and the term “halo” refers to the halogen: fluoro (-F), chloro (-Cl),
bromo(-Br) and iodo(-I).
30
The term “heteroaryl” represents a 5 or 6 membered unsaturated ring which
comprises one or more heteroatoms. When the term heteroaryl represents a 5
membered group it contains a heteroatom selected from O, N or S and may
optionally contain a further 1 to 3 nitrogen atoms. When heteroaryl 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, tetrazolyl,



trifluoronmethoxy, trifluoromethyl, nitro, cyano, phenyl, NH2, NHR3, NR8R9,
NHCOR8, NHSO2R8, C(O CF3, C(O C(1-4)al kyl, C(O C(3-7)Cycl oal kyl,

C( O) OC( 1™iDley07/018X7@) OC( 3- 7) Cycl oal kyl , OC(O) C( ) al kyl , POT(EBR@6/007390
(3-7)Cycl oal kyl, CONH2, CONHR8, CONR8BR9, SOR9, SO2R9, OSO2R9, OSQ2CF3,
SO2NH2, SO2NHR8, SO2NRBR9, where R8 and RO may be the sane or different and
represent C(1-4) alkyl, phenyl optionally substituted with halogen or 5 or
6 menbered heteroaryl optionally substituted with hal ogen. The term "al kyl "
as a gL oup wgdmryt;], giyr?zog?,oupotﬁiagplyla' F?a(;om,r ibng?vyyaldxyiTorl]yl,ef omﬁatzgl(y@ )
strai ght or_branc al ky. rou n all 1sonerjc forns, e term"C(1-4

Al kyl * T ef elETE8Y a fraipi eyl ooistyl, BYRmItinE BV BVl PYRRHH| FIHGREIY east 1,
and at nost 4 carbon atonms Exanpl es of such al kyl groups include nethyl,
ethyl, propyl, /so-propyl,.. n-butyl, isobutyl, sec-butyl, or terf-butyl,
Exanpl es of%s‘?i@r?’%t?q%pg%@fm?dgv‘?'ﬁ'ﬁ’hude net hoxy, ethoxy, propoxy,

/ so- pr oXYA idpHenylor pysi@ylput oxy, sec-butoxy and tert-butoxy. As used
herein, the_term, "hal ogen" refers to fluorine (F) 1 chlorine (A)1 brom ne
(Br), or iodi ﬁé‘yeﬁoﬂeaﬁ’grﬁ%"t erm"hal 0" refers to the halogen: fluoro (-F),

chloro (-CR?ishiyarsgenBe mettiyel i odo(-1). The term "heteroaryl" represents a 5
or 6 nenbered lé‘ré?at%rat ec{. riag whi ch conprises one or nore heteroatons.
When the t dRnispefignallysypsytued BRERYLS o 5 nenbered group it contains a

het er oat om @ RAle®;from O, N or- S and may optionally contain a further 1
to 3 nitrog)gn é:tqgg When heteroaryl represents a 6- nenbered group it
contai n¥ f rd R B )3 nitrogen atons. Exanples of such 5 or 6 nenbered

het eroaryl disngér 2;a@dude pyrrolyl, triazolyl, thiadiazolyl,

tetrazol yl, imdazol yl, razo|yl,, isothiazolyl, thiazolyl, isoxazolyl,
oxazol yl | oéa‘éﬁ“ﬁéo?@ér‘l'E‘d‘#%f‘a%’&w}yf"qgﬁf‘é}ﬁweﬁw-hi enyl, pyridyl, pyrinidinyl,

pyrazinyl, pyridazinyl and triazinyl. In one enbodinent of the invention, A
'S phenyl of, lbled thiboihent of e V&SR ™Y
15 Alis phenyl;

R' is hydrogen or methyl;
R? is hydrogen or methyl
R3 is optionally substituted phenyl:
Y is NH or O: and
20 Xis (CR*R),;
nis 1 or 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, trifluoromethyl 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 (), dependent upon 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 stereocisomers. The
invention extends to all optical isomers such as stereocisomeric forms of the
compounds of formula (I) including enantiomers, diastereocisomers and mixtures
35 thereof, such as racemates. The different stereoisomeric forms may be separated or
resolved one from the other by conventional methods or any given isomer may be



R2 is hydrogen or nethyl; R3 is optionally substituted phenyl; Y is NH or

O Xis (CRAR5)Nn; nis 1 or 2; and R4 and R5 are independently hydrogen or

net hyl . 1WOaasYha+79enbodi ment of the infention, A is ph@JIEP2RE/0DSYNydr ogen
or nethyl; R2 is hydrogen or nmethyl R3 is optionally substituted phenyl: Y
iIs NHor O and Xis (CRAR5 n ; nis 1 or 2; and R4 and R5 are both

hydr ogen. When R3 is substituted phenyl it may be substituted by one to two
substituents selected fromfluoro, cyano, trifluoronethyl and nethoxy. In a
further enobthinmeshntbyofconvantionale staresselgetiper @z ianyinetrichsyetheseibBtaferoecht and

X are para- r ri . 3 i t of
formul a (|)°?%§8§ﬁ%%ﬁ§nﬁ%%ﬂgt‘ﬁ€ ﬁ'gt@?aeréol? %}ﬁgb%ﬁjﬁ'ghyf éréentﬂ 8?‘%8[3%%&? géechi ral
car bon at ompiperaimehCasarbbes bavebtba cétconfigeratiard with an "*", and therefore
conmpounds of fornmula (1) nmay exist as stereoi soners. The invention extends
to all optical isomers such as stereoisoneric fornms of the conpounds of

f or mul a5 (| Ceirtainl ofdhéy gompauridsdraseis cadiexist inradpgotastasnerivforms and éss to be

understood that the invention encompasses all such tautomeric forms.

Suitable compounds of the invention are:
1-[(4-{[(3R,5S)-3,5-dimethyl-1-piperazinyljmethyl}phenyl)acetyl]-N-(4-fluorophenyl)-4-

10  piperidinamine (E1)
N-(3-fluorophenyl)-1-[(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)acetyl]-4-
piperidinamine (E2)
N-(4-fluorophenyl)-1-[(4-{[(3S)-3-methyl-1-piperazinyllmethyl}-phenyl)acetyl]-4-
piperidinamine (E3)

15  3-({1-[(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl]-4-
piperidinyl}amino)benzonitrile (E4)
4-({1-[(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)acetyl]-4-
piperidinyl}amino)benzonitrile (E5)
N-(3,4-difluorophenyl)-1-[(4-{[(3S)-3-methyl-1-piperazinyl]methyl}-phenyl)acetyl]-4-

20 piperidinamine (E6)

N-[4-fluoro-3-(methyloxy)phenyl]-1-[(4-{[(3S)-3-methyl-1-
piperazinyljmethyl}phenyl)acetyl]-4-piperidinamine (E7)
(3S)-1-{[4-(2-{4-[(4-fluorophenyi)oxy]-1-piperidinyl}-2-oxoethyl)phenyl]methyl}-3-
methylpiperazine (E8)

25  (3S)-1-{[4-(2-{4-[(3-fluorophenyl)oxy]-1-piperidinyl}-2-oxoethyl)phenyljmethyl}-3-
methylpiperazine (E9)
1-[(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl]-N-[3-
(trifluoromethyl)phenyl]-4-piperidinamine (E10)
1-[(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl]-N-[4-

30 (trifluoromethyl)phenyl]-4-piperidinamine (E11)
N-(3-fluorophenyl)-1-{[4-(1-piperazinylmethyl)phenyl]acetyl}-4-piperidinamine (E12)
N-(3-fluorophenyl)-1-[(4-{[(3R)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl]-4-
piperidinamine (E13)
N-(3,4-difluorophenyl)-1-[(4-{[(3R)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl]-4-

35 piperidinamine (E14)



t hereof, such as racemates. The different stereoisoneric forns may be

separated or resolved one fromthe other by conventional nethods or any
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synt heses. Preferred conpounds of formula (I) wherein RL and R2 are both
met hyl are those wherein the piperazine C* carbons have the cis

configuration. Certain of the conpounds herein can exist in various

tautomeric fornms and it is to be understood that the invention enconpasses
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pi peri di ny|4}(%11q(mqfx3ﬁ)33—ﬁwtﬁyli1L;ﬂpérﬁﬁ)\yl]methyl phenyl)acetyl]-4-

N- (3, 4-di fl uorophen 39) - 3-ne | - 1- pi perazi nyl] nmet hyl henyl ) a
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N-(3-fluorophenyl)-1-[(3-(methyloxy)-4-{[(3S)-3-methyl-1-piperazinyljmethyl}
phenyl)acetyl]-4-piperidinamine (E21)

15  2-fluoro-5-({1-[(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl]-4-
piperidinyl}amino)benzonitrile (E22)
1-[3-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinylJmethyl}phenyl)propanoyl]-N-(4-
fluorophenyl)-4-piperidinamine (E23)
1-[3-(4{[(3R,5S)-3,5-dimethyl-1-piperazinyl]methyl}phenyl)propanoyl]-N-(3-

20 fluorophenyl)-4-piperidinamine (E24)
N-(4-fluorophenyl)-1-[3-(4-{[(3S)-3-methyl-1-piperazinyl)methyl}phenyl) propanoyl]-4-
piperidinamine (E25)
N-(3-fluorophenyl)-1-[3-(4-{[(3S)-3-methyl-1-piperazinyl)methyl}phenyl) propanoyi}-4-
piperidinamine (E26)

25 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-piperazinyl]methyl}pheny!)propanoyl]-N-(3-
fluorophenyl)-4-piperidinamine (E28)
1-[2-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinyljmethyl}phenyl)-2-methylpropanoyl]-N-(4-

30 fluorophenyl)-4-piperidinamine (E29)
1-[2-(4-{[(3R,58)-3,5-dimethyl-1-piperazinyljmethyl}phenyl)-2-methylpropanoyl]-N-(3-
fluorophenyl)-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-fluorophenyl)-1-[3-(5-{[(3S)-3-methyl-1-piperazinyljmethyl}-2-
pyridinyl)propanoyl]-4-piperidinamine (E32)



1-[(4-{[(3S)-3-nethyl -1-piperazinyl ] met hyl } phenyl )acetyl]-N[3-
(trifluoronethyl)phenyl]-4-piperidinamne (E10) 1-[(4-{[(3S)-3-nethyl-

- pi per aziWQI2peri470} phenyl ) acetyl ] - N-[ 48 PCT/EP2006/007390
(trifluoromethyl)phenyl]-4-piperidinam ne (E1 1)

N- (3-fl uorophenyl)-1-{[4-(1-pi perazinyl net hyl ) phenyl ] acetyl }-4-pi peridi nam
ne (E12) _

N- (3-fl uorophenyl)-1-[(4-{[ (3R)-3-net hyl - 1- pi perazi nyl ] net hyl } phenyl ) acetyl
]- 21- pi ge][ : ﬂ[(B&)ﬁrI]d”re-4J({)ﬁ33)-3-(metl{1)[llz1-piferazinyl]nﬁetlhyl}phenyl)acetyl]-N-(3-ﬂuorophenyl)-

N (3, 4-di or ophen -1-1.(4- 3R) - 3- et hyl - 1- pi per azi nyl ] net hyl } phenyl ) ac
Sty ]2 pibBPRRARET4E3S

|(]El4% f} 3:?% W{i—ﬂ?ﬁr3plﬂé|’ry[)(14f(44{[wﬂ(?)glllhf)éﬂﬂ N Pipdradnylinityiphenyijacatypdoet hyl ) pheny
met hyl }-3- ne i perazi ne

(3R) - 1-{ [ 4-RipErdp: gef | uor ophenyl ) oxy] - 1- pi peri di nyl } - 2- oxoet hyl ) phenyl ] net
hyl } - 3- 5”Et/bl-1($-ﬂu¢?©b|@éhyl)el -(EHES)-3-methyl-1- plperazmyl]methyl} -2- pyrldlnyl)acetyl]-4-

4- ({1-[(4-{ r&;{ - 3-.net hyl - 1- pi per azi nyl ] met hyl } phenyl ) acetyl ] - 4-

pi peri di nyl‘“l} BN trile (E17)

4- ({1-[ (4- {2-((3/iu-{A3RpBhNethl- 1pplberraam)ymnét}wmwaidW)acetyl] 4-

pi peridi nyl }am no benz nitri ‘f
3- ({1- [ (4- {RESKYFamino ”Z‘?Ln'b I'9er azi nyl ] met hyl } phenyl ) acet yl ] - 4-
p' perl di nyl;}ﬂwarm)(lpﬁnzqm$)r3 hretiyE1 Piperazinylimethyl}phenyl)acetyl]-4-

(ri 1 08 oy BAEIp RSBl b ey %228)” yiyacetyl]-n[3-

N-(3-fluorophenyl)-1-[(3-(nethyl oxy)-4-{[(3S)-3-nethyl -1-pi perazi nyl ] met hyl

b PIeer ) eShel chmao RS o A b’ fs‘er%e?c;\qwitqoneﬁgﬂ iRty 1 HaWliRR | - 4-

pi peri di nylgppracied e tiue il meticihé)thd sbifs ¢fhé béMPounds of formula (1) should
59)-3, 5-di nt;% marmacgdtl‘%gl yagcl,crtla {ak)‘mt QXItJbr') RXJH?&%E&P%“)(I) \écleptatgle salts will be
15 apparent to those skilled in the art and include those described in J. Pharm. Sci.,

1977, 66, 1-19, such as acid addition salts formed with inorganic acids e.g.

hydrochloric, hydrobromic, sulfuric, nitric or phosphoric acid; and organic acids e.g.

succinic, maleic, acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic,
methanesulfonic or naphthalenesulfonic acid. Certain of the compounds of formula

20 (1) 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\.(:j,R R’
o

0

30 compound of formula (1)



fl uor ophenyl ) - 4- pi peri di nam ne (E23)

1-[3-(4-{[ (3R 5S) -3, 5-di net hyl - 1- pi per azi nyl ] net hyl } phenyl ) pr opanoyl ] - N- ( 3-

f | uor ophewigl2pe7ipd7per i di nam ne ( E24) 9 PCT/EP2006/007390

N- (4-fl uorophenyl)-1-[3-(4-{[(3S)-3-nethyl -1-pi perazi nyl ] met hyl } phenyl)

propanoyl ] -4- piperidinam ne (E25) L/-(3-fluorophenyl)-1

-[3-(4-{[(3S)-3-nethyl -1 -piperazi nyl]nethyl }phenyl) propanoyl]-4-

pi peri di nam ne (E26) 1-[2-(4-{[(3R 5S)-3,5-dinmethyl-1

- pi per azi nydHereh yislppleaydEni X BB 3 pHirhédcedticalnr suebstalle)saft oPsBIRatedi nam ne

1-12-(4-{[ (3R 5§ -3,5-di net hyl - 1- pi perazi rQI‘I:O] met hgl #Phenyl ”)r opanoyl ] -N-(3-

£l uorophen&h?r-eﬁ-’ ht;@rqra@q?arﬁo n@é@jzctmg of mpound of formula (1

1-[2-(4-{[ (3R, 5S)- 3, 5-di net hyl - 1- pi per azai nyl ] met hyl } phenyl ) - 2- et hyl pr opano

yI']1-N-(4- fluorophenyl)-4-piperidinari E29

1-12-(4-{[ (3R 55)-3, 5-di net hyl - 1- pi perpzijnyl ] met hyl } phenyl ) - 2- met hyl pr opano

yl'1-N-(3- fluorophenyl)-4-piperidinam n# (E30)

(3R, 5S)-1-{[4-(2-{4-[(4-fluorophenyl)oxy]-1-piperidinyl}-1,1-dinmethyl-2-

oxoet hyl ) phenyl ] met hyl } - 3, 5-di net hyl pi g#y azine (E31 ) N-(3-fluorophenyl)-1

p)[/?i g:‘sn H%&?&B%Hg?lt ?P-(if%.aﬁglr sﬁé%@gﬁé]f&%u@ I(}}) a%d Q is hydrogen or a suitable

(L /E:%(Zéllc I[ ( Sdeenqalrd!ee{;{‘Lr(g’Bgs'b_ u-soeh by!terﬂ:b((méggmbwl {B@Chor Herrgloyygantmariyy | | -
-(3-fluor nyl).- 4-piperi.dina

L/-(2-fl uor<§§?Eer§iﬁ*%a. ?LQT‘?%R‘?[@%P-”%@& hyl - 1- pi per azi nyl ] met hyl } phenyl ) acet y

| ]1-4- piperidinam ne L/-(3-fluorophenyl)-1 -R(5-{[(3S)-3-nethyl-1

- pi perazi nyl ] met hyl }-2-pyridinyl)acetyl]-4-[ pi peridi nam ne
2-({1-1(4-{[ (3R -3-net hyl - 1- pi perazi nyl ] | } phenyl ) acetyl ] - 4-

o
(nm
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 (I);

2. Removing any protecting group;

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

Compounds of formula (lll) may be prepared by reacting a compound of formula (IV)

RJ

o

N
H

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



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 nybpasaied7benzonitrile hydrochl @i de The conpoumrds/ErRoosooTsad a (1)
can formacid addition salts thereof. It will be appreciated that for use
in medicine the salts of the conpounds of fornmula (I) should be

phar maceutical |y acceptabl e. Suitable pharmaceutically acceptable salts
will be apparent to those skilled in the art and include those described in

J. Pharm ScL, 1977, 66, 1-19, suchbHas-<gci dyaddition salts fornmed with

I norgani ¢ acids e.g. hydrochloric, h c, sulfuric, nitric or
phosphoric acid; and organic acids e.g.”succePnic, maleic, acetic, fumaric,
citric, tartaric, benzoic, p-tol uenesul( ni c, methanesul fonic or

napht hal enesul fonic acid. Certain of the’conmpounds of forrmula (1) may form

aci d addi t iiohhes pteisenes ¢fra suitabte conplieg eepgenbswht as v43-timeetbyaminoptopyipBesent

I nvention iQpcl .1 hi B tS bl e. I chi tric_an

non- st oi chiegﬁ%%gﬁid'ﬂd(?%s&dmeoig&)rfpﬁgaﬁg‘gorg?%%&ﬁg"@dgl wdf;rége e aplsglﬁag)ljeed in
cryst al I5i nesotvenhsuchasydichddromethaner dimethytformndmide ps midtlinendherewfy opti onal |y be
hydrated or solvated. This invention includes within its scope
stoichionetric hydrates or solvates as well as conpounds contai ni ng

vari abl e aniitemativelly, aabmpoamdi bbforrmolaV(htmayl e prefparedhiey reastirgra cotripband
Y SRR OBL R S Al ShPL Sl e R R el S
salt or solacat ehibliee,eading Wenetal pnethedss deseribed siesJ.r Mawhi rylvahcerl Cogapnieind  of
ot 3 o ong by ACE B s BB g S 0, o @ (1) and Qs
tert-butyl oxycarbonyl (BOC) or benzyl oxycar bonyl
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-(tert-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 formula (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-tert-butoxycarbonyl)-4-aminopiperidine, in the presence
of a suitable catalyst system such as palladium (ll) acetate/BINAP, in a solvent such
as 1,4-dioxane, followed by removal of the nitrogen protecting group by conventional
techniques as described below.
25
Compounds of formula (IV), where Y = O, may be prepared by an alkylation reaction
which involves reacting a suitable phenol derivative with a suitably protected 4-
hydroxypiperidine, such as 1-(tert-butoxycarbonyl)-4-hydroxypiperidine, in the
presence of triphenylphosphine 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



(CBZ), with a conpound of formula (I1l) (l111) wherein Y and R3 are as
defined in formula (1)1 using reaction conditions suitable for a reductive
al kyl ati omp 20ewo1e«anpl e in the presenceldf a reduci ng ag@emEPIWS0790 sodi um
tri (acetoxy)borohydride in a suitable solvent such as dichl oronet hane or

1, 2- dichloroethane. And thereafter optionally carrying out one or nore of
the followi ng reactions: 1. Converting one conpound of formula (1) into
anot her conpound of fornula (1); 2. Renobving any protecting group; 3.

Formi ng a stoithedd eeguhibedraioelivarch) Adearept Drgenis dhemistrys ¢ \Galitonpd Wiks &
conpound so%fnc%rg%gﬁ-l Cﬂ ounds of fornmula (111) may be prepared by reacting
a conpound f Pa ?PV) (I'V) wherein R3 and Y are as defined in fornula
(I), with a conpound of fornmula (V)(V) in the presence of a suitable

i t h 1-(3-di hyl am | )-3-_ethyl car bodi i m de
(ED0) of N R ueeglibyERof Bl el Pioeye of 1o, BapBlt of 5P0BRLPduch as
di chl orGnetdiammulald(lmhél}elrf,@ﬁmb'rdeamfXrisigHgbea phbﬂmmbticaﬂwaebétﬂétbld?h?{, a I

d of f L), . : ti
(T it QB8 Beleh R p P o aE RGNS SpmP Oy LIPS (¢hch as an”
acid chloride, using general nethods@described in J. March, Advanced
Organic Chem sty, 4th Edition, J RA B Sons, 1992, p. 417-41 8. Conpounds

of formula (I1V), where Y = NH, may pe Jprepared by a reductive al kyl ation
reacti on which involves reacting a sffitable aniline derivative with a

suitably protected piperidin-4-one, as
1-(tert-butoxycarbonyl) pi peridi n-4-on e presence of a reducing agent
such as sodiumtri (acetoxy)borohydride, in a @bl vent

(V1)

wherein R' and R? are as defined 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 salt 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 (IV) 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 (1) into another compound of formula (l);



such as di chl oroet hane, followed by renoval of the nitrogen protecting
group by conventional techni ques as described bel ow. Conpounds of formula
(1V), whewe 29070119 nmay al so be preparet2by an aryl ati oRCTERC060073%ni ch

i nvolves reacting a suitable aryl halide with a suitably protected 4-

am nopi peri di ne such as (1l-terf-butoxycarbonyl)-4-am nopi peridine, in the
presence of a suitable catal yst system such as palladium(I1l)

acetate/BINAP, in a solvent such as 1, 4-di oxane, followed by renoval of the
ni trogen prat @etiovigdEng weotbytingogreemt i onal techni gues as descri bed bel ow.

Rl - c FSiite & sutathe phareliga) Bciiabis Rl Siate obihe fampppid 86 "

sui tably proteagined. 4- hydroxypi peri di ne, such as
1-(tert-butoxycarbonyl)-4-hydroxypi peridine, in the presence of

tri phenyl phosphi ne and di/sopropyl azodi car boxyl ate, in a solvent such as
tetrahydr ofcwrﬁpbunﬁgl bfovethuly (vgrmmgl b@fpréﬂ?e&e@i by @@averibaileaydoysigr abd by
conventi ona 2th es, as descrl F|&®l Conpounds of fornula (V) are
known or c&FB@O éhﬂ?&??ﬂw iaie net hods. For exanple, for
4-forny|pheny|acet|c aci d, treatnentqof 4- br ononet hyl phenyl acetic acid
wi t h hexanet hyl enet et rami ne usi neR? 85 similarto those described in

J. March, Advanced Organic Chenist€§§#4 h Edition, J Wley & Sons, 1992,

p. 1194. The present invention provid&s a further process for the
preparation of a conpound of formula wherein Ais phenyl and X is CH2
or a pharmaceutically acceptable salt ofivat e t hereof, which process
conpri ses reacting a conpound of fornmula (VM )%F(W) wherein RL and R2 are as
defined in fornmula (1) and Qis hydrogen ™oa suitable nitrogen protecting
group such as terf-butyl oxycarbonyl gﬁ% or benzyl oxycarbonyl (CBZ), wth
a conpound of formula (IV) in the presé e of a suitable coupling

wherein R and R? are as defined in formula (1), Q is hydrogen or a suitable nitrogen

10  protecting group such as tert-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.

156 Compounds of formula (VII) may be prepared by reaction of a compound of formula

(Vi)
R_. E R
1y
O

(Vi
wherein R" and R? are as defined in formula (l), 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 ftert-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 (VIlI) may be prepared by reaction of a compound of formula
(1X)



reagent such as 1-(3-dinethyl am nopropyl)-3-ethyl carbodiimde (EDC) or N

N - dicycl ohexyl carbodiimde (DCC), in a suitable solvent such as

di chl or orOhRaevé 12410 et hyl f or mam de or niXt ures t her eof . PEHEPRINSH06ZPE er
optionally carrying out one or nore of the follow ng reactions: 1.
Converting one conpound of forrmula (I) into another conpound of formula
(I'); 2. Renoving any protecting group; 3. Formng a suitable pharmaceutical
acceptabl e salt or solvate of the conpound so forned. Alternatively, a
conmpound of forrmula (I) wherein Ais phenyl and Xis CH2 or a
pharmaceutically acceptable salt or splvate thereof, nmay be prepared by a
process which conprises reacting an a tivated derivative of a conpound of
formula (M), such as an acid chlori hth a conmpound of formula (IV)
usi ng general nethods described in J. , Advanced Organic Chem sty, 4th
Edition, J Wley & Sons, 1992, p. 417-418 And thereafter optionally
carrying out one or nore of the foll owlXy reactions: 1. Converting one

conmpound o ta,.ano ound. of OHTU| a novi ng
any pr ot ecI“f et oup,‘é'égér{;o@m %g&ﬁéod’?’?gﬁl {é"ﬁ'ﬁ'gr( el & 5%‘@%585&@ e salt
or sol vat esuﬁatﬂeh&nrcaorqdumn@ aninhtiondor. exzompe im te m’bsérmemjlaare(d\!bn)mg raggnbe
prepared b onyent j S ecar box f ound of
formula (Vi %F%‘(é? &)r‘@r e?rﬁgéégéﬁ%orﬁéﬂ’gﬂﬂg @ E’(W EE"' q&?’ﬁmsé'gﬁl)"‘,s Qis
hydr ogen mduchlommdaﬂabheoni,t2¥d|rg'dmo¢maraect| ng group such as

terf-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ) and P is a suitable

al kyl group such as nethyl or ethyl, using aqueous sodi um hydroxide in a
sui t abl e s@omgpoundsiohfamulh, A4 mayaaieo beldrepared by coovehtionalabydoolysisn df a

10  compound of formula (X)
R’\.[ﬁj/R’
N
k©\iop

(X)
wherein R' and R? are as defined in formula (1), Q is hydrogen or a suitable nitrégen
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)

L,

(X1)
wherein P is a suitable alkyl group such as methyl and L is a suitable leaving group

20  with a compound of formula (XI),

such as a halogen, for example bromine, in the presence of a suitable base such as

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),



decar boxyl ation by heating in a suitable solvent such as toluene. Conpounds
of formula (VII) may be prepared by reaction of a conpound of fornula
(ML) (WOI2poMH2478i n RL and R2 are as tefined in fornulPET(EPRY061007380 a
suitabl e | eaving group such as a hal ogen, for exanple bromne, and Qis
hydrogen or a suitable nitrogen protecting group such as

terf-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ), with a suitable

di al kyl mal onate such as diethyl malonate under palladiumcatalysis in a-
sui tabl e sol vent such as 1, 4-di oxane at reflux using a method simlar to
that described in S.L. Buchwal d et % . Am Chem Soc, 2000, vol 122, p
1360-1 370 Conpounds of formula (VII may] be prepared by reaction of a
conmpound of formula (IX)(1X) wherein i's heogen, with a conpound of
formula (11), using reaction conditi O”fxn uitable for a reductive am nati on,
for exanple in the presence of a reduc ng agent such as sodi um-

tri (acet oxywheoziohly dsi alehalogem such adsl braaihe.emiths methamel dn ché opreserideant or

convent | ond Ry oD SRS EXactlngt 8 Mol X e PR Bl afffdR = hna o
ar et ast_ﬂefi ned in foLm;I at((alr%1 Qi isohygr?ggn Ior a suitabl 2n2i lt:))c:ggnr ol
(coz) ¢ and 9o s iryElieh Srbud® 5 BOESEL R e nreortondh of A BB e e
base such &rmatp€l)usheseidi Ains rgubistituiedephemybasdiX ablGH sof aepharsiacéutially

L;t ; ZQZ? :’ gé%égpg%% SélﬁéF 8(%“/?({)8(?ﬁﬁpgg?vﬁ?cﬁupr}géesgfcoin%rris sl, %a(:?l(r‘g gac%m%gur% SP ared

formula (XII1),

10
(XI)

wherein R and R? are as defined in formula (1), Z is C1sjalkoxy and Q is hydrogen or
a suitable nitrogen protecting group such as tert-butyloxycarbonyl (BOC) or
benzyloxycarbonyl (CBZ) with a com‘pound of formula (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, dimethyiformamide or mixtures thereof.

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

20
1. Converting one compound of formula (I) 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.
25

Alternatively, a compound of formula () 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 activated derivative of a compound of formula

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



with a conpound of formula (Xl'), (XI) wherein P is a suitable alkyl group
such as nethyl and L is a suitable |eaving group such as a hal ogen, for
exanpl e bwornev12478 t he presence of a sdbtabl e base sucRCaAEP2006/007390

di i sopropyl ethylamine in a suitable solvent such as dinethylformam de.
Conpounds of fornmula (XI') wherein P is nethyl may be prepared by reaction
of a conpound of fornmula (XII),(XIl) wherein L is a hal ogen such as

brom ne, with nethanol in the presence of trinmethylsilyl chloride.
Conpounds  ohethgtisndbscrbétlin JaMareMIwEAER] DiganicaChahiss, 4ATERItRAEISMfley &
invention provides a pr s for the preparation of a corrpound of or mul a
(1) wherei m0s; 49 %%l?sf”?ﬂ?gd phenyl and X is CH2 or a pharmaceutically
acceptabl e salt or sol vate t hereof , which process conprises reacting a
conmpound of f ornul XII XI11) wherein RL and R2 are as_defined in
formul a (1)AndzAh Péeagﬁ opfs °§Pl% YAHOUHONE %W%Q@‘Heé‘?”oé"w??‘étlﬂnéz ni trogen
prot ectisng group such as tert- butyl oxycar bonyl (BOC) or benzyl oxycarbonyl
(CBzZ) with a cor‘ryound of fornu in the presence of a suitable

coupl i ng rehgéRp E%Oa%cam?%uw X 'HB’p? r)COG‘PQE' M PLiarpdaiini de

(EDC) or N-di %H&ﬁ@)@{yﬁ&émgr&ge (DCC), in a suitable solvent such as
di chl or onet hane, di nethyl formam de or m xtures thereof. And thereafter

optional Iy aF PSH"H% acﬁh‘tta'eiﬁ@haff“%ﬁ?ruéc%@c??%a‘?'%ﬁ?'b% %%vart%aew&ﬁ@pomnd o
Converting ongrgegpound of fornmula (1) into another conmpound of fornmula
(I'); 2. Renoving any protecting group; 3. Form ng a suitable pharmaceuti cal
accept a?lgl e salt or solvate of the conpound so forned.

Compounds of formula (XIII) may be prepared by conventional hydrolysis and
decarboxylation of a compound of formula (XIV)

R‘\.[gj/R’

N

oP
0” ~op
(XIV)

15  wherein R' and R? are as defined in formula (1), Q is hydrogen or a suitable nitrogen
protecting group such as tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ), Z
is Cusyalkoxy and P is a suitable alkyl 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
o
oP
0” ~opr

(XV)
25 wherein Z is C;4alkoxy 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



Al ternatively, a conpound of fornmula (1) wherein A is substituted phenyl
and X is CH2 or a pharnmaceutically acceptable salt or solvate thereof, may
be preparwo 2py7/|@24v0cess whi ch conpri se¥ reacti ng an acPCcraredscdersvvati ve
of a compound of formula (XII1), such as an acid chloride, with a conpound
of formula (1V) using general nethods 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:
1. Convert itrigcetory)bomoppdridd @f 4 cuitabla $dlyeritnsuchamst diehlomomgtbaned oof 1,2or nul a
(1); 2. Re %]il ng tﬁng protecting group; 3. Form ng a suitable pharnmaceuti cal
accept abl e OErIGI vat e of the conpound so fornmed. Conpounds of fornula
(XI1'1) may be prepared by conventional hydrolysis and decarboxyl ation of a
conpound of. formul.a X n a ef. for mul a
()70 s ARt o o b v, 5o, BerPased tu bo g T e 6T @
felt-bubyl @eypaubdofforrtiBOXVIDr benzyl oxycarbonyl (CBZ), Z is C(1-4)al koxy
and P is a suitable al kyl group such as nmethyl or ethyl, using agueous

sodi um hydr oxi de fol |l owed by aci di{ﬁ catfi on and decar boxyl ati on by heating
in a suitable solvent such as tetrea n or 1, 4-di oxane. Conpounds of
formula (XIV) nay be prepared by reac o? conpound of formula (XV),
(XV) wherein Z is C(1l-4)al koxy and P is ajsuitable al kyl group such as
methyl or ethyl, with a conpound of fornﬂ 8OR11) using reaction conditions
suitable for a reductlve am nation, ( xanpl e in the presence of a

reduci ng agent such as sodiuntri (aceto borohydride in a suitable sol vent
such as di eileczio@ds ICun@llaxy Bnd-P di alkyl sucteadh athgl, using a suitable aqueous acid,

such as dilute hydrochloric acid, in a suitable solvent such as tetrahydrofuran.

10
Compounds of formula (XVI) may be prepared by reacting a compound of formula

(XVI)
ol
0O
L

(Xvl)
15  wherein L is halogen such as bromine and Z is Cj4alkoxy, 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.

20 Compounds of formula (XVII) 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 salt
or solvate thereof, which process comprises reacting a compound of formula (XVIIl)

TN.R

OH
Me Me



Compounds of fornula (XV) nmay be prepared by conventional hydrolysis of a
conpound of forrmula (XVl), (XVlI) wherein Z is Ctal koxy and P is al kyl such
as et hyl ,WO20e7gp12478ui t abl e aqueous aci d17 such as di | ut e PEFGPR@GI00T3PE aci d,
in a suitable solvent such as tetrahydrofuran. Conpounds of fornula (XVI)

may be prepared by reacting a conmpound of formula (XVI1) (XVI1) wherein L

i s hal ogen such as bromne and Z is Ctal koxy, with a suitable dialkyl

mal onat e such as di ethyl mal onate under palladiumcatalysis in a suitable

sol vent such as 1, 4-di oxane at reflux(Xgillpg a nethod simlar to that

d i bed B | d et | 122

1360- 1570 MESIBRIHE B 45 A feleskin formis W engr s e oBelcr gLl 1 ne

g} oced ;JI’ e dﬁmglentmdtlecﬁingﬂgrohrp soeh as tﬁ-b%loxﬁﬂ@@&@d@%ﬁ\tfén@lbx%_ cg1ynal
emstry, VO resen In nti on rovi de a

process ?‘/or(&gggwﬁr? ENE (Y E)F%W’g%rrﬁmeg%ﬂh%& PEFSaNGF oL P guirgble gﬁea)gepg

pﬂenyl fans\ﬁh(ct?]s &dk2 1q8- danamlammpmpy?ae éthyl&értbemrﬁlbée SQEDC) or osol MN'e

t hereo L C ro S reactin

(XVI 1) ( xvid9§io oflF G oIk, (DRS) o0 2uidble; ekt Br Wﬁcfﬁurmmne is

hydr ogen orduraetasdfdrmbhﬁdewrtmmgmmemoectl ng group such as

terf-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ) wth a conpound of
formula (1V) in the presence of a suitable coupling reagent such as

1- ( 3- di et Aydanersafterapyibnally-catrping oat deon mb@deaof (G)lowing heddtions:

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

di chl oronet hane, di nethyl formam de or m xtures thereof. And thereafter

opti onal | y 1caComientihgosre contpouhd @wbfoemala (1)lrito babihentdrgpdueaaif ferifila (1);
2. Removing any protecting group;
3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound so
formed.

15
Ailternatively, 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 (XVIN),
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 (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.

30. Compounds of formula (XVIIl) may be prepared by conventional hydrolysis of a
compound of formula (XIX)

R'\.[(fj-/R

oP
Me Me



1. Converting one conpound of fornmula (1) into another conpound of fornula
(I'); 2. Renoving any protecting group; 3. Formng a suitable pharmaceutical
accept ablwo20071012¢79s0l vat e of the conpoli®d so forned. APCERR2006061390 a
conpound of forrmula (I) wherein Ais phenyl and X is Cve2 or a
pharmaceutically acceptable salt or solvate thereof, nay be prepared by a
process which conprises reacting an activated derivative of a conpound of
formula (XVII11), such as an acid chloride, with a conpound of fornula (1V)
usi ng general met hods described in J. MEXEh, Advanced Organic Chem sty, 4th

Edi ti on, So, 1992 And reaf ter tionall
carrying ou %'Fg‘ e as ﬂ%quegl"i’ WW% (e é)gerior @H&%qj ﬁ' %’ﬁe
conpound ofprbm:mg grdub) suchtas mmﬁbxywmgaw(@aﬁ) émbéﬁﬂy@xf(da}borf&l ((E%f:pw nlg
any pr ot ect group, a suitable ar maceutlc acce e salt
o o vt o B PR 4 Bibin ol divhstch B mERhaEE f P £5 R RS, e
pr epar ed byaqueduslithiuenidrowides mla/§m|&b@°soweﬂt)mmla‘$d1,¢-fdldxéhém| a (XI X) (X1 X)

wherein RL and R2 are as defined in fornula (1)1Q is hydrogen or a suitable
nitrogen protecting group such as terf-butyl oxycarbonyl (BOC) or

benzyl OXyCGG)chﬁ;:WJngé@Zz)rmlMl@(lR) ima)abélprépaﬁécﬁbﬁ:']éagin@ra%md Setl 2l (ﬂi‘:orlﬁig{lélw ;
using a sui e base suc ague I thi um hydroxide in a suitable

sol vent suéﬁ(ﬂﬁé""tf%cwwaé)ﬁ%\‘ﬁ%o s of fornula (XIX) may be prepared by
reacting a conpound of formula (VII1) weth a compound of formula (XX) (XX)

wherein P is a suitable alkyl group § met hyl using a procedure
simlar to that o
10 (XX)

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  (0)/tri(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 (XXl)

TN.R

O

20 Me
(XX1)
wherein R' and R? are as defined in formula () and Q is hydrogen or a suitable
nitrogen protecting group such as tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl
(CBZ) with a compound of formula (V) 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



described in J.F. Hartwg et al, J. Am Chem Soa, 2002, vol 124,

pl12557-12565. The reaction may be carried out in the presence of a suitable
base suctw@00maib47@m di (cycl ohexyl)am d a suit abl e caP&I{EPROSHPET3BIN such
as bis(di benzylidene) palladium (0)/tri(tert-butyl)phosphine and in a

sui tabl e sol vent such as toluene. The present invention provides a process
for the preparation of a conmpound of formula (1) wherein Ais phenyl and X
is CHWe or a pharmaceutically acceptable salt or solvate thereof, which

process conpr Copgerlimfcie gmpounarad trfmlizofl) ihteranatiier campourideflfdrmihg(igi n R1 and
R2 are as ef'Bned in form{l 3 gldj and Qi1s hydrogen or a suitable nitrogen
prot ect i ng gr BERC¥NEAMEL VT IRIPSA oxycar bonyl (BOC) or benzyl oxycar bonyl
(CBZ) with 3 Feminyaduriblé pharmate(licd atdeptddie SulEGBRLOH the SUmbaliEso
coupling reagfent @uch as 1-(3-di net hyl am nopropyl)-3-ethyl carbodiim de
(EDC) or N N °™f€ycl ohexyl carbodiim de (DCC), in a suitable solvent such
as di chgoronet hane, di nethyl formam de or m xtures thereof. And thereafter
optionally carryi out one or re of the follow ng reactions:1.

Drver i o AR R SamBPurd ORI ) MBS B AT 8 Ve o ful a
(1); 2. ReipadinigceativallpraRcesthblBGald?Wolvale thefdofl mey depibpabl ®yRhplogaseut i cal
acceptabl e salt or solvate of the co aund so fornmed. Alternati ve{o\é a
conpound oMty FRIMBISES) regpiigeah aﬁ“‘@é‘% ghvAtive 9 axcqrapqungief Jprmuta (XXI),

phar maceut isgah by anCsaPchldrige Seith aCdonssunaldt foiane ofv) usiy deherdl eRARr6ds by a
process_which cbgaprl‘;?a I’ﬁaCtl n’%ﬁsn activated, g/er iLwvative of a conpound of

f or mul 40 ( x4egeribedch At a APYANARA PI9FRIC WeRISY: GonfpdtiRt biVikeYrnaeas | v)

usi ng generngb2 phpdasdescribed 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:

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

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

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

Yo

oP
Me  )r~op
o
_ (XXII)
wherein R' and R? are as defined in formula (1), Q is hydrogen or a suitable nitrogen
25 protecting group such as tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ)
and P is a suitable alkyl group such as methyl or ethyl, using aqueous sodium
hydroxide followed by acidification and decarboxylation by heating in a suitable
solvent such as 1,4-dioxane or tetrahydrofuran.

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



1. Converting one conpound of fornmula (1) into another conpound of fornula
(I'); 2. Renoving any protecting group; 3. Formng a suitable pharmaceutical
accept abl WOo280%012479s0l vat e of the conpodhd so forned. CBEHERANS/06T399 or nul a
(XXI') may be prepared by conventional hydrolysis and decarboxyl ation of a
conmpound of forrmula (XXIl1) (XXI1) wherein RL and R2 are as defined in
formula (1), Qis hydrogen or a suitable nitrogen protecting group such as
te/ f-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ) and P is a suitable
al kyl group such as nethyl or ethyl, Qusing aqueous sodi um hydr oxi de

foll owed by acidification and decat Rhtion by heating in a suitable

sol vent such as 1, 4-di oxane or tetrghydrofuran. Conpounds of fornula (XXII)
may be prepared froma conpound of f&rmula (VII)(VII) wherein RL and R2 are
as defined in formula (1), Qis hydr sui tabl e nitrogen protecting
group such as terf-butyl oxycarbonyl ( benzyl oxycar bonyl (CBZ) and P
is a suitable al kyl group such as nethy e?'11yl, usi ng standard

al kyl ation conditions. For exanple reactiddiorith a suitable base such as
sodi um hydri de together with a suitabl get hyl ati ng agent such as

i odonet hane, in a suitable solvent, fofV! xanpl e di met hyl f ormam de. The
present i NU@EréiAR'ANMAIVRUSS o3 dHfinee Ffohalatl()eQns Bpdbgén @ﬁa@ﬁita’bl@ﬁi%?élrﬁld of
formula (1) wherein A is phenyl anq Xis Z%M a hflrmaceutica I

accept abl e REEEUNG IOYP\SYUCR I 'WW°WEQ?%gr )S%B?r%yoé‘éé%arp%’%t@ﬁé a
conmpoung ofandop n3!ladsuitsiie! alkyl (gklip shicivas rrﬁétlﬁzl\braétﬁle@siﬁg StaRlafte bikpadon N

formula (1), wth a_conpound of formula (I usmg ] )
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 (1) 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

(XXl
OHC YR®
\©\/Y©/

o
15 (XXN1)
wherein Y and R® are as defined in formula (1), with a compound of formula (I1) 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 (l);
2. Removing any protecting group;
25 3. Forming a suitable pharmaceutical acceptable salt or solvate of the compound so

formed.

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



reaction conditions suitable for a reductive am nation, for exanple in the
presence of a reducing agent such as sodiumtri (acetoxy)borohydride in a
sui t abl e wol2oemu240ch as di chl or omet han&! or 1, 2- di chl or @ETIFERR@S/0KI360
thereafter optionally carrying out one or nore of the follow ng reactions:
1. Converting one conpound of fornula (1) into another conpound of fornula
(I'); 2. Renoving any protecting group; 3. Formng a suitable pharmaceutical
acceptabl e salt or solvate of the conpound so fornmed. Conpounds of formula

(XXI'l'l) may be prepared by reactiqfrg:nd of formula (XXIV)(XXIV) with

a conmpound of formula (I1V) in the prg ce _ofyya suitabl e coupling reagent
such as 1-(3-di net hyl am nopropyl ) - 3-ethyl"cafbodi i m de (EDC) or N N -

di cycl ohexyl carbodiinide (DCC), in a suitabPe solvent such as

di chl oronet hane, di net hyl f ormam de or jpgxAures thereof. Alternatively, a
conpound of forrmula (XXIl11) may be prtgpar d by reacting a conmpound of
formul a (1 Withe esmpeundcafifermudal (IMin thatpresencé oha suitgiie nodupling freagemt aughxXl V) ,

h id ' ' I d Rped inJ. h,
Advanced GFaani o hamdiiatbbBboF SRR cABLIRGe  °SIELRT  oor ) "H1E 16
The pr e§entdidydlobenylaarbasiionded €BCE). pinoaesiitabler solkent psushaastdidoromethaoepound
of formul ad{“"%*[‘%ﬁ@%@&ﬁ%'fﬁ‘x@” - R¥fdoflyl and X is CH2CH2 or a

phar maceutica 'e salt or solvate thereof, which process
conpri ses hydrogenation of a conmpound of formula (XXV), (XXV) wherein Rl

and R2 are fdned | I ngo@ ' [ pr.ot i roup
such as tefo@égﬁﬁ\{/ I%x%c%%é%@ﬁgwlgé ené);/l%o y?gré%ﬁélgd( Egzl%glyr'{&gﬁg
presence ofcompound 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 (I) 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),

R‘\t[z]-/ R?
N
3
I N YR
NP N

o
(XXV)

wherein R' and R? are as defined in formula (1) and Q is a suitable protecting group

20 such as tert-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



a suitable catal yst such as palladium black and in a suitable solvent such

as nethanol. And thereafter optionally carrying out one or nore of the

f ol | owi ngwoeaetdio4rs: 1. Converting one @dnpound of for mrCa/EPR)06i0nT300 anot her
conpound of forrmula (I); 2. Renobving any protecting group; 3. Form ng a

sui t abl e pharmaceutical acceptable salt or solvate of the conpound so

f or med. Conpounds of fornula (XXV) may be prepared by reacting a conpound of
formula (XXVI) (XXVI) wherein RlL and R2 are as defined in fornula (1) and Q

is is a suiCedpeurisodfdoimuly (IXBLMag Wehpraparee bly-rbaitingox yerapbunaydf fortdlia or
benzyl oxycamill (CBZ), with a conpound of fornula (1V) In the presence of
a suitable i ng reagent such as 1-

(3-di et hyl am nopropyl ) - 3- et hyl car bagi i m de (EDC) or

N. N - di cycl ohexyl carbodi i m de ( NjgmR'a suitable solvent such as

di chl or onet hane, di nethyl formam de(or Jm xtures thereof. Alternatively, a
conmpound of forrmula (XXV) may be prépared by reacting a conpound of fornula
(I'V) with an activated derivative of @npound of formula (XXVI), such as
an acid chloride, using general nethods_Htesgrided in J. March, Advanced
Organic Chem sty, 4th Edition, J Wley & Son§, 1992, p. 417-418. Conpounds
of fornmula (XXVlI) may be prepared by convent Ponal hydr ol ysis of a conpound
of formula (XXVI1) (XXVI1) wherein Rl (gr¢))R2 are as defined in fornula (1),
Qis is a suitable protecting group such as te/f-butyl oxycarbony BOC) or

Senzyl ofyc ARSI K AP SR PLOFEEE BIorait &) Ane, B T o @ Suiebls Bptartnty |
using a suidrati SubRSS HEBURXPSHASSHYS (BOTH dinbéAIoxyédtBonyl (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
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

(XXVI), 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)

R‘\[Nj,k’
N
XN
AN~ OP

|
20 (XXVII)
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 (XXVII) may be prepared by reacting a compound of formula
(XXVII)



in a suitable solvent such as 1, 4-di oxane. Conpounds of formula (XXVI1) may
be prepared by reacting a conpound of forrmula (XXVII1I1)(XXVII1) wherein P is
a suit ablwoabkydiz4ggeoup such as nethyl, 2@ th a conpound ®CTEPRNGI067300 | )
using reaction conditions suitable for a reductive am nation, for exanple
in the presence of a reducing agent such as sodiumtri (acetoxy)borohydride
In a suitable solvent such as dichl oronethane or 1, 2-dichl oroethane.
Conmpounds of fornmula (XXVI1I1) may be prepared by reacting a conpound of

formula (XXIX) (XXIX) with a suit kyl acrylate such as net hyl

acrylate at el evated temerature,w%under m crowave conditions,

In the presence of a suitable catal yst” syst¥m such as allyl palladium (I1I)

chloride dimer/tri(o-tolyl)phosphine, and asui tabl e base, such as sodium

acetate. A suitable solvent is di rreth%&\m jem de. It will be appreciated by
e ne)

those skilled in the art that it na cessary to protect certain
reactive swbergin lﬂ’elatassmtablen@kﬁcgmmsuqrh@s alsthyk withoz edmpewnd & farmdalad!l)

protecti on ?‘ﬂg AapiaH %86&:9&1& @ﬁ%’leqll’&sﬂ r%HGHwﬁleaﬁuBQﬁ% ﬁ%xmg%gggt@ eene

T.W Protec groups 1 n organic synt can be
used. For @mepc@of prredmuyg agemtewcbaas $ngliyn dni(ecetexy)baropydridel inra deitable

trifluor oagglglélt %Bﬁ%%%lichk}r&h&fhgf{é}ﬂ )éyd?@r[)@rBQt%ne benzyl oxycarbonyl or trityl

derivatives i'C acrd groups Can be protected as esters. Al dehyde or
ket one groups can be protected as acetals, ketals, thioacetals or

thi oket al s ¢ohet AAEG ARUSTDYAN nily 3 'gwgphggg@gﬁn A0 F R

procedur es We groups” suc
terf-butyl @%¢l@rbonyl may be renoved u5|ng an acid such as hydrochlorlc or
trifluroroacetic acid in a SU|tabIeo§vaent such as dichl oronet hane,

di et hyl ether, 1, 4- @
/
Br

10
(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, benzyloxycarbony! 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.



di oxane, isopropanol or mxtures thereof. Pharmaceutically acceptable salts
may be prepared conventionally by reaction with the appropriate acid or
acid deriwerpve147e¢ present invention aP4o provi des comPOTAER2006/007T36¢ mul a
(rer)y, (M), (M), (X, (XI11), (XIV), (XVIT1), (XIX), (XXI), (XXI1),
(XXIT1)1 (XXV), (XXVI) and (XXVII) as shown above wherein Y, Rl, R2 and R3
are as defined for formula (1), Qis hydrogen or a suitable protecting
group such as terf-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (CBZ) and P
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goggngegl jﬁ'i‘?sdgpaltca%ééﬁ#%&Fﬁ%ﬁperte%r eof, appetite/ netabolismrelated
cachexia and other disorders such as incontinence (herein after referred to
o e ons TR o R B B 0% Ut
15  of use in the treatment of conditions or disorders which are mediated via the GPR38
receptor. In particular the compounds of formula (1) and their pharmaceutically
acceptable salts are of use in the treatment of certain gastrointestinal disorders such
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 (1) 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 () or a pharmaceutically
acceptable salt thereof for use as a therapeutic substance in the treatment of
gastrointestinal disorders such as gastroesophageal reflux disorders, functional
35 dyspepsia, irritable bowel syndrome, constipation, intestinal pseudo-obstruction,
paralytic ileus following surgery or other manipulation, emesis, gastric stasis or



al l eviation of established synptons. Thus the invention also provides a
conpound of fornmula (1) or a pharmaceutically acceptable salt thereof, for
use as a Wheseaet’Pc substance, in part2z-ular in the tr@aTFP206HH730Ne
conditions or disorders nediated via the GPR38 receptor. In particular the
I nvention provides a conpound of forrmula (I) or a pharmaceutically
acceptabl e salt thereof for use as a therapeutic substance in the treatnent
of gastrointestinal disorders such as gastroesophageal reflux disorders,
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use of a conmpound of formula (1) or a pharnaceutically acceptable salt
thereof in the manufacture of a nedicanent for use in the treatnment of the
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a pharmaceutical conposition in accordance with standard pharmaceuti cal
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whi ch conprises a conmpound of fornula (I) or a phar maceutlcal |y acceptable
salt thereof, and a pharmaceutically acce tabl e carrier excipient. In a
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15 formulated into a pharmaceutical composition in accordance with standard
pharmaceutical practice. The present invention also provides a pharmaceutical
composition, which comprises a compound of formula (I) or a pharmmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier or excipient.

20 In a further aspect, the present invention provides a process for preparing a
pharmaceutical composition, the process comprising mixing a compound of formula
(1) 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. Orally

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 hydroxypropyl methylcellulose); fillers (e.g. lactose,
35 microcrystalline cellulose or calcium hydrogen phosphate); tabletting lubricants (e.g.

magnesium stearate, taic or silica); disintegrants (e.g. potato starch or sodium starch



pharmaceutical conposition, the process conprising mxing a conpound of
formula (1) or a pharmaceutically acceptable salt thereof and a
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conposition of the invention, which nay be prepared by adm xture, suitably
at anbient tenperature and atnospheric pressure, is usually adapted for
oral, parenteral or rectal admnistration and, as such, may be in the form
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For parenteral administration, fluid unit dosage forms are prepared utilising a
compound of the invention or pharmaceutically acceptable salt thereof and a sterile
vehicle. Formulations for injection may be presented in unit dosage form e.g. in
ampoules 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 emulsions 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
powdér form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water,
25 Dbefore use. The compound, depending on the vehicle and concentration used, can
be either suspended or dissolved in the vehicle. In preparing solutions, 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.



controlled rel ease of the active conpound. For parenteral adm nistration,
fluid unit dosage forns are prepared utilising a conpound of the invention
or phar neweuéeb4?y acceptabl e salt the2®of and a steri IPETHEPRIOSI067390
Forrmul ations for injection my be presented in unit dosage forme.g. in
anpoules or in nulti-dose, utilising a conpound of the invention or
pharmaceutically acceptable salt thereof and a sterile vehicle, optionally
wi th an added preservative. The conpositions may take such fornms as
suspensi ons, solutions or enulsions in oily or aqueous vehicles, and may

contain formyl atory agents such.as suspendi ng,. stabilising. and/ or
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renoved under vacuum Parenteral suspensions are prepared in substantially
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bef ore suspadisa®Bodda butet 6f dther yipddrides. Advant ageously, a surfactant or
wetting agent is included in the conposition to facilitate uniform

di stribution of the compound. Lotions may be fornulated with an aqueous or

oi |y base amé coirpounds gfahe im¥entdrsmag alsb deordiltated agtesotpregsationsnguagent s,
S it TSI B oS RERE 02 E0 o o 5300 o
non- agygousubaf&ncusly oF MifEThSSORrIoNer IBY intramaiselilsmiajkesiiorg Thus, for example,
the compounds of the invention may be formulated with suitable polymeric or
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 Dbuccal, parenteral, topical (including ophthalmic 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). Ointments 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



agents, stabilising agents, solubilising agents or suspendi ng agents. They
may al so contain a preservative. The conpounds of the invention nay al so be
f or mul at ewloi2n0vae47al conpositi ons such 28 supposit ori es POT/RP2406/007300
enemas, e.g. containing conventional suppository bases such as cocoa butter
or other glycerides. The conpounds of the invention may al so be fornul ated
as depot preparations. Such long acting formulati ons nmay be adm ni stered by
i npl antation (for exanple subcutaneously or intranmuscularly) or by
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99% by wei glith, agiiviRty & abduycidg gastiddessphageal reflux; one or more compounds with

activity in reducing esophago-gastric irritancy or inflammation, especially when used

15 to alleviate erosive or non-erosive esophagitis; one or more compounds with
analgesic activity; and/or one or more compounds with mixed activity on motility and

pain.

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 iIIustrafe the preparation of compounds of

the invention.

35 Conditions, Hardware and Software for Analytical LCMS Systems

Hardware




60% by wei ght, of the active material, depending on the nethod of

adm ni stration. The dose of the conpound used in the treatnent of the

af or enentwonred/dp4sor ders will vary in t3 usual way witRCTHP2006/0DBOENESS Of
the disorders, the weight of the sufferer, and other simlar factors.
However, as a general guide suitable unit doses may be 0.05 to 1000 ng, 1.0
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once a day, for exanple two or three tinmes a day. Such therapy may extend
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i ncor por at 8d nganlc solvent = Acetonitrile + 0.05% Formic Acid

Method
The generic method used has a 5 minute runtime.
Time/min %B

20 O 3
0.1 3
4 97
4.8 97
49 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




reference herein as though fully set forth. The follow ng Descriptions and
Exanples illustrate the preparation of conpounds of the invention.

Condi t i or0 2pwderpe and Software for Afal ytical LCVS SPETAP2006/007390

Har dwar eAgi | ent 1100 Gradi ent Punp Agilent 1100 Aut osanpler Agilent 1100
DAD Dectector Agilent 1100 Degasser Agilent 1100 Oven Agilent 1100
Controller Waters ZQ Mass Spectroneter Sedere Sedex 55, Sedere Sedex 85 or
Pol ymer Labs PL-ELS-2100 Software Waters MassLynx version 4.0 SP2 Col umm

Toe SO ety Sl i bt e isiqns oo, b
solvent = wanEh M8 Bafal YL 1dnG 16T oI Reuarar RheSe Rediehvies 19 e +
0. 05% For ni%¢™Aci d Met hod The generic method used has a 5 minute runtine.
Time/ mn %Solventd. 1 3
5 A:.. Aqueous solvent = Water + 0.1% Formic Acid
B:. Organic solvent = MeCN: Water 95:5 +0.05% Formic Acid
Make up solvent = MeOH: Water 80:20 +50mMol Ammonium Acetate
Needle rinse solvent = 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 2.0-2.8 =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 20ml/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

NaHCO; - sodium hydrogen carbonate
40 Na,SO - sodium sulfate

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

NaOH - sodium hydroxide



4 97 4.8 97 4.9 3 5.0 3 Flow rate The above nethod has a flow rate of

3m /mns Patent Information For Open Access Mass Directed Auto Prep System
( MDAP) Hawowaee1@yen Access Mass Directdd Prep i nstruneRCI/EPRINSI081390f t he
following: 1 Waters 600 G adient punp 1 Waters 2767 inject / collector 1
Wat ers Reagent manager 1 M croMass ZQ Mass Spectroneter 1 G |son Aspec -
waste collector 1 Glson 115 post-fraction UV detector 1 Conputer System
Software M croMass MassLynx v4.0 Col umThe columm used is typically a

Supel co LCA@A+ dichlarometdanse di nensi ons are 20mm i nternal di aneter by 100nm

ol vent = RMier NAGRERAeREG "3 & © & gani o solvent = MO Waier 955
+0. 05% For mHE -Asirshyldedfaranp sol vent = MeOH: Water 80: 20 +50mvbl  Ammoni um
Acetate MeOH — methanol,
5 EtOAc - ethyl acetate

MgSO, — magnesium sulfate

NH; - ammonia

TFA — trifluoroacetic acid

Et,O — diethyl ether

10  CDCI; — deuterochloroform
DCC - N,N’-dicyclohexylcarbodiimide
BINAP — (1)-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-dimethylethyl 4-oxo-1-piperidinecarboxylate (1g, Smmol), 4-
fluoroaniline (0.56g, 5mmol) and acetic acid (0.26ml, S5mmol) in 1,2-DCE (30ml) was
stirred at room temperature for 24h. Sodium tri(acetoxy)borohydride (1.48g, 7mmol)
was then added and stirring continued for 24h. The reaction mixture was washed
20  with water, dried (MgSO,) and then concentrated in vacuo to give the title compound
as a crude solid (1.6g). 84 (CDCI;, 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 (5ml) 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 (MgSO,)
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)



Needl e rinse solvent = MeOH Water: DMSO 80: 10: 10 Met hods One of five

nmet hods may be used depending on the analytical retention tine of the
conpound WP 200ER498t . Al l have a 15-nmim#e runtinme, whi EETERAP6I08B0 of a
10-m nute gradient followed by a 5-mnute columm flush and re-equilibration
step. MDP 1.5-2.2 = 0-30% B MDP 2.0-2.8 = 5-30% B MDOP 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 All of the above
nmet hods have a flow rate of 20m /mn. Conditions used for NVR Hardware

Br uker 400NHe tifle rcasippehd vigrsupeepaBd\G860 [Arosiamettet)pBenyljecetibdacid candi00
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Chr omat ogr #alrgnced Organic Chemistry, 4™ Edition, J Wiley & Sons, 1992, p.1194.

5 Description 4

4-(2-{4-[(4-Fluorophenyl)amino]-1-piperidinyl}-2-oxoethyl)benzaldehyde (D4)
A mixture of D3 (87mg, 0.53mmol), D2 (102mg, 0.53mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (123mg, 0.64mmol), and 1-
hydroxybenzotriazole (98mg, 0.64mmol) in DMF (2ml) was stirred at room

10  temperature overnight. The DMF was removed in vacuo then EtOAc and water were
added. The product was extracted into EtOAc and the combined organic layers were
washed with saturated aq. NaHCO; solution (x2) and brine then dried (Na,S0O,). The
solvent was removed in vacuo and the resulting residue was purified by
chromatography eluting with an EtOAc/petroleum ether gradient to afford the title

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

Description 5a
1,1-Dimethylethyl 4-[(3-fluorophenyl)amino]-1-piperidinecarboxylate (D5a)
A solution of 1,1-dimethylethy! 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 overnight. 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
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 (9H,
s), 1.34 (2H, m).

30 Description Sb
N-(3-Fluorophenyl)-4-piperidinamine (D5b)
A solution of D5a (2.91g) in 2M HCI (5ml) and 1,4-dioxane (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 9:1EtOAc/'BUOH (x2). The
35 organics were dried (MgSO,) and concentrated in vacuo to give the title compound



Unl ess stated otherw se, all chromatography was carried out using silica
col ums Abbrevi ations HCl - hydrochloric acid, hydrogen chloride NaHCO3 -
sodi um hywocgevnigeapbonat e Na2SO - sodi U3 sul fate 1, 2- DCECI/EP2006/007390

1, 2-di chl or oet hane, NaOH - sodi um hydr oxi deDCM - di chl or onet hane DVF -

N, N- di met hyl f ormam de THF - tetrahydrofuran MeOH - nethanol, EtQAc - ethyl
acetate MgSO4 - magnesium sulfate NH3 - ammonia TFA - trifluoroacetic acid
Et 20 - diethyl ether CDClI 3 - deuterochl orof orm DCC -

N. N - di cyclagheyeibaesdiadi B8y)XIS, RCOSRE, 25¢MH2) 207 Il (g, pIasnBHph)sBBoN; 1, 1

- bi napht hal ene Descr,i pti.o ., 1- Di_net et hyl

4-[ (4-f1 uoPbPhéndA ()1[a'n$h§)] Sﬂﬁ,&%’@p?&ﬁﬁg@é{ BBx%P‘ét(-’é*'('E}lfﬁﬂ (@5 Wi on of

1, 1- di met hyl et hyl 4-oxo- 1-pi peri di necarboxylate (1g, 5muol), 4-

fl uoroaniline ;,0.,563, 5mmol ) and acetic acid (0.26m, 5mol) in 1,2-DCE
(30m ) was 1 t roomtenperature for 24h. Sodi um

tri (aces oxypheaymhettyl (@8)-4J(48dmdpheHy))nYatRyll-Rafiethiilepipetdzinki 1 ri ng
conti nued for 24p. mé reaction m xture was washed with water, dried
(MySO4) anGtRY 18 AR®ht rated in vacuo to give the title conpound

A mixture of 4-bromobenzaldehyde (1.19g, 6.42mmol), phenylmethyl (2S)-2-methyl-
1-piperazinecarboxylate (1.505g, 6.42mmol) and sodium triacetoxyborohydride
(2.04g, 9.63mmol) in 1,2-DCE (15ml) was stirred at room temperature overnight.
10  Saturated ag. NaHCO; solution was added and the mixture stirred for 30mins.
Product was extracted and the extracts dried (Na,SO,). Chromatography (O-
30%EtOAc in pentane) gave the title compound (2.18g). MS (ES): MH" 403/405.

Description 7
15  Diethyl {4-[((3S)-3-methyl-4-{[(phenylmethyl)oxy]carbonyl}-1-piperazinyl)
methyl]phenyl}propanedioate (D7)
A mixture of D6 (1.62g, 4mmol), diethyl malonate (0.73ml, 4.8mmol), palladium (II)
acetate (27mg, 0.12mmol), potassium phosphate (1.95g, 2.3mmol) and bis(1,1-
dimethylethyl)(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 title
compound as a clear oil (1.165g). MS (ES): MH* 483.

Description 8
25  {4-[((3S)-3-Methyl-4-{[(phenylmethyl)oxy]carbonyl}-1-piperazinyl)methyl]
phenyl}acetic acid (D8) '
A mixture of D7 (761mg, 1.58mmol), 2M NaOH solution (6ml) and 1,4-dioxane (6mt)
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
title 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)



as a crude solid (1.6g). dH (CDCI 3, 250MHz) 6.88 (2H1 1), 6.54 (2H, dd),
4.04 (2H, m, 3.35 (1H m, 2.91 (2H, , 2.02 (2HL m, 1.46 (9H, s), 1.30
(2H, m. WO=x007PL479n 2 / V- (4- Fl uor ophe ) - 4- pi peri di naRCREPLEBN0RR9G 0l ut i on
of D1 ( 1.6g) in 2M HCl (5m ) and 1, 4-di oxane (20m ) was heated at 600C
for 24h. On cooling, the solution was diluted with water, basified with 2M
NaCH sol ution and extracted with EtQAc (x3). The conbi ned organi cs were
dried (MgS™4) and concentrated in vacuo to give the title conpound as a

yel | ow oi | The. 71itlg) . corpo@aC! IvaL50veerared. 8&o2H11,1 dimé&hi@éthylH, 4-dxb-1- 3. 30

O eb ey s piRecistaribpids BhaigtiaMoroBniive (8hk, afhetnda SAfIAF o Rhdeshisen | 20"

prepar ed f farD{ 4dlHdogb teeeuby biquiueiwad purified by abranatograpkeyxanet hyl enet et r am ne
using a nethod simlar to that described in J. March, Advanced Organic
Chem stry, 4th Edition, J Wley & Sons, 1992, p.1194. 5 Description 4
4- (2-{45[ ( Desktiptiop8bnyl ) am no] - 1- pi peri di nyl } - 2- oxoet hyl ) benzal dehyde (D4)

A m xture 7 0. ?'m)l . 10, 0.53mmol ), 1-(3-

di et hyl amﬁi@%gﬁ)@cﬁr}ggb%@ai 'é’é’?%!ﬂ%ﬁ'lfe%br ochloride (123ng, 0.64muol),
and 1- hydiTos title coopourd obe ptepangd frém @Banading a meiidd ighithr) tovthst deistribbezid at
room 10 te tuyre ernight. Th renoved i n vacuo then Et OAc and
wat er V\ere@%ﬂ&oﬁ‘ﬂﬁ%ﬁr&?g@n %Ssﬁ%%?‘%&am‘&- into Et OAc and t he conbi ned
organic |l ayers were washed with saturated aq. NaHCO3 sol ution (x2) and

bri ne HQenEdrired!.Sﬁéasm) . The solvent was renoved in vacuo and the
g

resul ti purified by chromatography eluting with an
Et OAc/ pet rdl1eDhneﬂ1bE|thg_r4a[d3-eyanammyl)amihdllcrepipieﬁldmébhﬂmmlqtetdma{) 149ny) .
ME (ES): Ile\l-'rm:l)’xAt'ulre'of BINAP (560mg, 0.9mmol), palladium acetate (135mg, 0.6mmol) and
cesium carbonate (2.932g, 9mmol) in 1,4-dioxane (10ml) was sonicated for 50
minutes. 1,1-Dimethylethyl 4-amino-1-piperidinecarboxylate (1.2g, 6mmol) and 3-
15  bromobenzonitrile (1.638g, 9mmol) were added and the mixture heated to 105°C
overnight under an argon atmosphere. On cooling, the solvent was removed in vacuo
and the residue partitioned between water (100ml) 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 (1.49g). 8y (CDCls;, 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 (100ml) followed by 2M NH3in MeOH (100mt) gave the

30 title compound as a white solid (613mg). 84 (CDCl3, 250MHz) 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)



Description 5a 1,1-Di nmethyl ethyl 4-[(3-fluorophenyl)am no]-1

- pi peri di necar boxyl ate (D5a) A solution of 1,1 -dinethylethyl 4-oxo-1

- pi peri diwecasmadat e (1.91g, 9.53mol $2 3- 20 fl uor oaRCIIERRO0GDITIE)
9.53mmol ) and acetic acid (0.55m, 9.53mmol) in 1,2-DCE (50m ) was stirred
at room tenperature overnight. Sodi um tri (acet oxy) bor ohydri de (2.82g,
13.3mmol ) was then added, stirred for 8hrs and then allowed to stand at
roomtenperature. The reaction m xture was diluted with DCM and washed with
NaHCO3 sol urheon titidr i esmpmed Mna&4 arepatduen fmunc&nl-dmheiﬂyléthylgi ‘4eartnhe-1pr oduct

whi ch was 25 | fi chrao Elutio
r Onc/ pent FRSitreafRoe! BodC dSDRRRIBR LA Asind ) mod' SBr 3B ety o
250MHz) 7. Qfesedted fgy D16a35 (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 (9H, s), 1.34 (2H, m. 30
Description 5b L/-(3-Fl uorophenyl)-4-piperidinam ne (D5b) A solution of D5a
(2.91 gp wDéﬁhﬂri@ﬁlon(ﬁbl) and 1, 4-di oxane (40m ) was heated at 700C with
stirring ov On_cpooli n t h nt was renoved in vacuo and the
resi due dil w%ﬁ\f['f’w mm&?%&w?ﬂiﬂ%ﬁ extracted with 9"Et QAcZ BuCH
(EZ) Tlhe S&wnugammomdewdm;&dpérwgsmh Bnth asinge at retresd! isimilaactoothiad gi ve
the title c un oW, SO

6.33 ( ’ﬂi §7g g"%i’k’«‘m’QP pé')"haé'g@y&%&?m%?g'@“y %aiﬁ's?fﬁfwgﬁ)“?zo;l (1 gH
1 n), 2.04 (2H m, 1.30 (2H, nm). Description 6 Phenyl net hyl
(2S)-4- b [ o henyl ) met hyl ] - 2- net hyl -1 - pi perazi ne carboxylate (D6) A
m xt ur €20 al dehyde (1.1 9g, 6.42mvol), phenyl net hyl
(29)-2- rret hy1 -Dirhethybethpiz4-{{dfudro3/(méthylokyfphenyljamitibyel ) and sodi um
triacet oxybqroh drld w ?4&12 63mmol ) in 1,2-DCE (15m ) was stirred at
room t enperf4P¢f! "8% Qxyiate (012a)

The title compound was prepared from 1,1-dimethylethyl 4-oxo-1-

piperidinecarboxylate and 4-fluoro-3-methoxyaniline using a method similar to that
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]-1-piperidinecarboxylate (D13)

To a solution of 1,1-dimethylethyl 4-hydroxy-1-piperidinecarboxylate (24g, 112mmol),
25  3-fluorophenol (5.6g, 59mmol) 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 solvent 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). 84
(CDCl,, 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)




Saturated aq. NaHCO3 sol uti on was added and the m xture stirred for 30m ns.
Product was extracted and the extracts dried (Na2SO4). Chromat ography (0O-
30%t OAc WO 2p&ti2478) gave the title condound (2.18g). MBCELEBRO06IBT39e103/ 405.
Description 7 Diethyl {4-[((3S)-3-nethyl-4-{[(phenyl methyl)oxy]carbonyl}-1
- pi perazi nyl) methyl]phenyl }propanedi oate (D7) A m xture of D6 (1.62g,
4mol ), diethyl malonate (0.73m, 4.8muvol), palladium (11) acetate (27ng,
0.12mmol ), potassi um phosphate (1.95g, 2.3mvl) and bis(1, 1-
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9a 1, 1- Di net hyl e &,gga di f 1uorophen Pam no] - 1- pi peri di necar boxyl ate
(D9a) THE tlwaSéillel jthie '}S*r'é&?é%w't’ﬂﬂbﬂr#@ iR Fdd 91‘9% @FWfifO&hm@e galt

pi peri di ne@q,@mwlmo@ng(&)& di fl uoroaniline using a nethod simlar to
t hat described for although the crude product was purified by

chr omat ogr aphy.
Description 15
4-[(4-Fluorophenyl)oxy]piperidine (D15)
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  Methyl [4-(bromomethyl)phenyl]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). &4 (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 (2S)-2-methyl-4-({4-[2-(methyloxy)-2-oxoethyl]phenyl}methyl)
-1-piperazinecarboxylate (D17)

30 To a solution of D16 (20.8g, 85.6mmol) and diisopropylethylamine (16.4ml,
94.1mmol) in dry DMF (100ml) was added a solution of 1,1-dimethylethyl (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 (400ml, 1:1). The organic phase was washed with water (200ml)
and brine (200ml) and the combined aqueous washings were back extracted with



Description 9b /V-(3,4-D fluorophenyl)-4-piperidinam ne (D9b) The title
conpound was prepared from D9a using a nethod simlar to that described for
D2 al t hoyh 2007@12458ct i on was heated at BOOC. Descri pti oRCIFER2006/007390

1, 1- Di met hyl et hyl 4-[ (3-cyanophenyl )am no] - 1- pi peri di necar boxyl ate (D10a) A
m xture of BINAP (560ng, 0.9mmol), palladiumacetate (135ng, O dmol) and
cesi um carbonate (2.932g, 9mvol) in 1, 4-dioxane (10m ) was sonicated for 50
m nutes. 1, 1-Di nethyl et hyl 4-am no- 1-piperidi necarboxylate (1.2g, gmol)
and 3- bromd®Acz@00mi).| §hel.BO3g, e&trau*s) weeg ecerdbised,ardiiethdMgBOLur ancheat ed

to 1050C overnigh h

r enoved in\éeﬁ%elu gﬁﬁju 8hé’a eS|atrg par Hgfg@ﬁ;g PRE u\ﬁgg\&hl\%ﬁ?%vrats %U@%d)e@dms
E’:] OAc (éOOmhboanaTbgaph;ge&iu?dbwmeQO%% E@Ac/aem,elgkvedde ditlel oomwoamﬂ mataeed and
t he crude prodyct r I t] , t - 50%
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3 (4 Pi peri di nyI am no) benzonitrile (D10b) A solution of DlOa (750ng,
2. 43mmol ) |n ) was cooled in an ice bath and TFA (6nm) was added.
The reacti vvas then stirred at roomtenperature for 1h. The

sol vent wa 4{@3&\@@{(1 1-Difvetisy|6thgl) bRy carbiondi)e3-hietisiad -pipe eazinyl)nethylj € SCX
cartrld&e El ut { on Wthg@ (100m ) followed by 2M NH3 in MeOH (100m )
gave t @ tPhPBYRRGRY white solid (613ng). dH (CDClI 3, 250MHz) 7.21

(2H 1), 6.93 élsldiutuam of6DT7 (£88gMB0.9enrm@) (A HHAY 200813 vak Latided) 2M3NAGH( 2H,
M. 2.73 ( %Huﬂgr’l (120'09n?) San* thle two phase reaction mixture stirred at room temperature for
3h. The mixture was concentrated in vacuo to remove the THF and the aqueous
solution was extracted with EtOAc (2x100ml). The aqueous phase was acidified to
15  pH6 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
(1H, 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 (2S)-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
(16.2g, 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 (2x200ml), water (200ml) and brine (200ml). All aqueous
30 washings were combined and back extracted with DCM (2x100ml). 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). &4 (CDCls,
400MHz) 7.28 (2H, d), 7.19 (2H, d), 7.07 (1H, t), 6.23-6.40 (3H, m), 4.52 (1H, m),
35 4.17 (1H, 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-



m, 1.34 (2ZH m. M5 (ES): M+ 202. Description 1lla 1, 1-D nethyl et hyl

[ (4- cyanophenyl ) am no] - 1- pi peri di necar boxyl ate (Dl11la) The title conmpound was
pr epar ed WPa971012478i met hyl et hyl 4-ami no38- pi peri di necaPbBBPRACAITHY

4- br omobenzonitrile using a nethod simlar to that described for D1Ca
Description 11b 4-(4-Piperidinylam no)benzonitrile (D1 1b) The title
conpound was prepared fromD 1la using a nethod simlar to that described
for D10b al though purification by chromatography was al so carried out.
Descri pti on2.1244H, m),Ci.42(9y,| 91 hBR @H{ p9; 1.2ddslE; 8), (1IneS tiy, oxy M8 ¢ES) JARM no} - 1
- piperidi nﬁar boxyl ate (Dl2a) The title conmpound was prepared from

1, 1-di net hylT"eét hyl 4-oxo-1- piperidinecarboxyl ate and

4-fl uoro-3-nmethoxyaniline using a nmethod simlar to that described for DL

Descriptio 12cb| /V-[ - Fl uor o- 3- (et hyl oxy) phenyl ] - 4- pi peri di nam ne (D12b)
The title M prepared from Dl12a using a nethod simlar to that
descri bé&d fnt- DIRleﬂinéthygm-{[hfetrif&mbhmthyAMehﬂaﬂmﬂmoaﬁ-ﬁ&ﬁdin@esmdxptait@n 13
1, 1- D net hy (t)%bg 4-[ (3-fl uorophenyl )oxy]-1 -piperidinecarboxylate (D1 3)
To a sol uti f 1,1-di nethyl et hyl 4-hydroxy-1-piperidi necarboxyl ate (24g,

112mol ), SAdeMDDpd)femoLdlméth@mhy!B%nm ) pmeddmatarbexy}dtef(omhizm(rﬁm, 49,
T1ammol ). WEUPsRtRERnE taPeg & o) BB SPdnBSRGERe PG Ok ¢ hen
t he sol vent3.7&mmeldini 1, 2BCE0.(5mI) was stired at room temperature, under argon
10  overnight. Saturated aq. NaHCO; solution (15ml) was added and stirring continued
for 1h. The reaction mixture was extracted with DCM and the organic phase
concentrated in vacuo. Recrystallisation of the solid residue gave the title compound
as a white solid (0.86g). 84 (CDCl;, 250MHz) ) 7.25 (1H, t), 6.92 (1H, d), 6.75 (2H,
m), 4.06 (2H, m), 3.45 (1H, m), 2.94 (2H, m), 2.04 (2H, m), 1.46 (9H, s), 1.36 (2H,
15 m).

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,4) and concentrated in

vacuo to give the title compound as a transparent oil (0.64g). &4 (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)phenyli]lamino}-1-piperidinecarboxylate
30 (D18)

The title compound was prepared from 1,1-dimethylethyl 4-oxo-1-

piperidinecarboxylate and 4-trifluoromethylaniline using a method similar to that

described for D20

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



The residue was diluted with DCM hexane was added and the resultant white
precipitate filtered off. The filtrate was concentrated in vacuo and

puri fied WQ 200 ogr aphy. El ution w t3% DCM gave the t PCITEPZOGHHOTING
(16.4g, 87%pure). dH (CDCl 3, 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 (3HL M, 7.20 (1H,

m . Description 14 4-[(3-Fl uorophenyl)oxy] pi peridine (D14)A solution of D13
(16.4g, 55mml) in DCM (200m ) at OC was treated drop-wise with TFA (17m).
The react i Gheitls comport was preparede frper R221usind 8 mehdd similamtedhatefescribeer ni ght .
The sol ventf ] then renoved in vacuo and the residue partitioned between
DCM and 2M "solution. The aqueous was further extracted with DCM (x2)
and the conbi ned organi cs concentrated in vacuo. The residue was

redi ssol ve inr.DQo\/'I1 d extracted with 2M HCl (x2) which was then basified
and re-ext ' DCM The conbi ned organics were concentrated in vacuo

t(ZJHgi ve5t 2d?hghylgﬁtbwrﬂt}t(GMZmbbapnyluﬂe(Aft@D?-BipeEﬂthm)bdxﬁﬁte((mA) m : 29011H
R ¢ ey P phé Compbung'ina piebbtedham pndiindly Mhingtadiochibidolle ack 47, | 1 1h

HCl i n Et 26rdnoolginzaldéialehysitgarimetioidde tred desaribed ffior D6 t | e conpound (8. Og) .
Description 15 4-[(4-Fl uorophenyl)oxy]pi peridine (DL 5) The title conpound
may be prepared using a nethod simlar to that described in L.C Bl unberg,

M F. Br ownDebthiptiviagdard and CS. Poss, PCT Int. Appl., WO 2004009550.
Descri ption. thyl  [4-(br I c sol ution of
o br oXbra IRy DI RS RIS eI T Ah B o hBny

propanedioate (D25)

The titte compound was prepared from D24 using a method similar to that described

for D7.

15 Description 26
{4-[(4-{[(Phenylmethyl)oxy]carbonyl}-1-piperazinyl)methyl]phenyl}acetic acid
(D26) ‘
A solution of D25 (304mg, 0.65mmol) in 2M NaOH solution (10mt) and THF (10ml)
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 EtOAc. The organic extract
was dried and concentrated to give the title compound (145mg). MS (ES): MH" 369,
(M-H) 367.

25 Description 27
Phenylmethyl (2R)-2-methy!-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 (20ml) and extracted with
EtOAc (2x20ml). The combined organic extracts were dried (MgS0O,) and
concentrated in vacuo to give the title compound as a yellow oil (383mg). 8y (CDClj,
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), 1.29 (3H, d).



was added trinethylsilylchloride (2m) and the reaction stirred for 2h. The
sol vent was renoved in vacuo and the residue was tw ce re-dissolved in MeOH
(200m ) awo 20er/ae¢teentrated to give the?Qitle conpound eRI/EPSas00TIBD ( CDCl 3,
250MHz) 7.36 (2H, d), 7.26 (2H, d), 4.49 (2H, s), 3.69 (3H, s), 3.62 (2H,
S). Description 17 1, 1-D nethyl et hyl

(2S)-2-nethyl -4-({4-]2- (et hyl oxy) - 2- oxoet hyl ] phenyl } met hyl )

- 1- pi per azi necar boxyl ate (D17) To a solution of D16 (20.8g, 85.6mvl) and

di i sopropyl ethyl am ne (16.4m, 94.1mol) in dry DMF (100m ) was added a

sol ution ofq 1i 1- (#onﬁgyl ethyl (2S)-2- nethyl-1-piperazi necarboxyl ate
(18.8g, 94. ry DMF (75m) with cooling in an ice bath. The
reacti on wad-[({@RjF3Methyl-44[(phemynethylyoxylatbenyl}-1 qipdrazinyhmietisyl] The sol vent
was renoved.,in ﬁgﬁ&% g&%@Qg)rresi due partitioned between Et QAc and 2M NaCH

sol ution (m gani ¢ phase was washed with water (200m ) and
brine (300 yolatish 6fie27 (380DMae d.S8qumem)is TS @mipand\2iv dNdG: kolatidr @it pwas

wi t hEt OAc ( The EtOA extract ned, SHA) ..and
concent r at e%'"eH r(?%‘ eénpger 4rs ﬂgergpﬁh\’w ﬁég%cmb ﬂgqug Bélyﬁ? %'t'
chr omat ogr agdghed EbthEt@Aw@Dhl)ZWhé&%{mEjWabemeadgmwm toheH® ahd exttam@d)und as
a colourless,oll. (2 7,22
4.18 (1H §th tof% Q%_’ti@%%ﬂ‘ &%@C’(‘%qf’%?)cwgr& gﬁfg Wé‘?q’)”ﬁes‘l”e(dl(&%%é%) 3. 39
(1H, d) 3.ahd dohtenttaidd i2vatuo(td idiventhe tifle ESmbdtlﬂhd aJ a cdlolidegslgm d295mdg). 99
(1H 145@9 @}) ﬁ%ﬂ(? : GLi %4- ( %)-4- (
bi Py GG AP M g 1 48 (b ) S22 @HoABAZ A8, (iHharbhgtg T (I
phenyl } acet3 &1 azH,c)( BE8)2AOAB), D201 MR T2.83L7AH, 29, 399 (84, MEEo) (1H) m)HF
(200m ) was f%g?'g Q)M Nﬁ%—%sogut ion (100m ) and the two phase reaction
m xture st|2r iFafmr b6 rature for 3h. The m xture was concentrated in
vacuo to renove the THF and t he aqueous
Description 29
15  Phenylmethyl (2R)-4-{[4-(2-{4-[(3-fluorophenyl)amino]-1-piperidinyl}-2-oxoethyl)
phenyl]lmethyl}-2-methyl-1-piperazinecarboxylate (D29)
A mixture of D28 (100mg, 0.261mmol), N-[3-(dimethylamino)propyl!]-N'-
ethylcarbodiimide hydrochloride (75mg, 0.392mmol), 1-hydroxybenzotriazole (63mg,
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 colouriess oil (136mg). 54 (CDCls,
400MHz) 7.31-7.38 (5H, m), 7.28 (2H, d), 7.19 (2H, d), 7.07 (1H, t), 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-dimethylethyl

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,



solution was extracted with Et OAc (2x1 00m ). The aqueous phase was
acidified to pH6 with cone. HCl and extracted with DCM (3x300m ). The
conbi ned WOQaIWe4Mer e washed with brin#!(x2), dried an@Ctmre@aipzped in
vacuo to give the title conpound as a col ourless foam (27.8g). dH (CDCl 3,
400MHz) 7.27 (2H, d), 7.23 (2H1 d), 4.20 (1H, m, 3.81 (1H m, 3.62 (2H,
s), 3.59 (1H, d), 3.49 (1H, d), 3.15 (1H m, 2.88 (1HmM, 2.69 (1H m,
2.20 (1H, dd), 2.05 (1H, m, 1.45 (9H, s), 1.25 (3H, d). Description 19
1, 1- Di et hyl et hyl

(25)-4-{[4-4 écﬂ*étlu'ﬁi | uor ophenyl ) am no] - 1- pi peri di nyl } - 2- oxoet hyl )

phenyl ] net | - 1- pi perazi necarboxylate (D19) A m xture of D18
(27.8g, 79.BMBrogmo2vynmettylorymhieayi]ficd-digxplahe (D32) et hyl car bodi i m de

hydr ochl ori 2 - b rj | e .hydrat 16, 29,
119. 7rmmol ), eer‘?‘@et%°3'?°é’#$?’§“%ﬂ@%ﬁép§@“¥iﬁﬁ% @%@8%§§ggrﬁ)§§r'%éﬂﬁﬁqﬁ%’&' al t

(18. 4g, 579.Bmersgman, Br Ropdt- P( Gxndl)andas Faurmiate GEuadpeao Qloutrainpé Medicinal

over ni ght . 50l d in vacuo and the residue re-dissolved in
DCM (300m )J&mg%ﬁgﬁaﬁg@?( 2x200m ), water (200m ) and brine
(200m ). Al aqueous washings were conbi ned and back extracted with DCM

(2x1 Oom)'De-Q}?i ] l.,ned organics were dried and concentrated to give a
solid whi ch—vvas-gpmggg\' i ed by chronmat ography (silica pre-washed with 50%

Et OAc/ hexarRipthyE[44{1,3xdioxoldn-Z29Ne-F(raeihylecple nylipeopdnedioaté ¢D33)npound as a
white i 4 3, 1. A ) d 7.07
(1H )0 6%(3%%?@%9%%.5%’3”@%%20%%@, d'z?.?rg’%.(’ﬁiwﬂ,‘aqéj 51%%§§5‘§@"{09H, m
3 5y Tyl e o Sl el e U ST,
w145 (08 Ay by mdnd fidfinondsengne G oo fastiedy .
525. Descr idoy il @iRdiggank, MODIMmeashheated yt 120°(._‘, under argon for 7h. Aqueous work-up
A4-{[3- (trifd uRrRHEALY kRRERY by 3pdrthich B RRfohiHTSAHy° 9 BEB/petroleum
15  ether) gave title compound (191mg). 64 (CDCI;3, 400MHz) 7.51 (1H, d), 6.99 (2H, m),
6.14 (1H, s), 4.60 (1H, s), 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)phenyl]propanedioate (D34)
A solution of D33 (191mg, 0.56mmol) in THF (5ml) 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). &4 (CDCl;, 400MHz) 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-[((3S)-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)




(D20) A solution of 1,1 -dinethylethyl 4-oxo-1 -piperidinecarboxylate
(0.5g, 2.5mmol ), 3- (trifluoronethyl)aniline (0.402g, 2.5mvl) and sodi um
tri (acet oxgebevwokazdri de (0.80y, 3.75mmA3 in 1,2-DCE (5RCI/ERA6HD1E ed at
room tenperature, under argon overnight. Saturated ag. NaHCO 3 sol ution
(15m ) was added and stirring continued for 1h. The reaction m xture was
extracted with DCM and t he organi c phase concentrated in vacuo.
Recrystallisation of the solid residue gave the title conmpound as a white
sol i d (0. 8ane.titid doPOAhSG wa2 poedred jrom. 235 (dikg atmethéd Sinilad te, the) desgriéd ( 2H,
m, 4.06 (ﬁ%—lrJDa 3.45 (1H, M, 2.94 (2H M, 2.04 (2HL n), 1.46 (9HL s),
1.36 (2HL . scription 2 1
[V-13-(Trifluoronethyl)phenyl]-4-piperidinanmine (D21 ) A solution of two
conbi ned pr@garlagii ﬁgﬁ of D20 (0.86g, 2.5mmvl) in DCM (40m ) was treated

with TFA ( he reaction stirred at roomtenperature, under argon
for 2h. 5Thd,Dimetiylethyl (28)xd+{BH(2-{4-[(3Huorapheny)amire]i dpipeddinyl}2-oned

ool ut s on « et EheteliPoRPiiRiinathiy 2Rk ES AP S it B IBE,  o

(Na2sH4) amdmbameemft D36 ¢2Dmg) z24ramot)ppgymer-sippotted | RCC (Apsrug,dl .&snwl/g,

o et B 6 s OHAT R bbby B, 7

Im) 1. ’34h'( l:um;]r)(gmmd’rmwi GmipRad ,sﬂr;{jébl aetdopt m’n:xpdrém.re'( [Merﬁbnt.f Sce’l\1en;3er ’ ;

] =1 .-Dpi i di D1 T Ptl.

uns. pr dPa ST AT ESoRBRpE BB R Bl Rl hder DB r BB g

4-trifl uor evast stiytednfot 2heandsthay fiteredt hBafification by chmnmdtagraphy gave the title
compound (42mg). MS (ES): MH" 555.

Description 38

15  1,1-Dimethylethyl 4-[(3-cyano-4-fluorophenyl)amino]-1-piperidinecarboxylate
(D38)
The title 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)phenyllmethyl}-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-Fluorophenyl)amino]-1-piperidinyl}-3-oxopropyl)benzaldehyde (D41)
35 Stepi1: (2E)-3-(4-formylphenyl)-2-propenoic acid (2.55g) was dissolved in EtOH

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



descri bed for D20 Description 23
L/-[4-(Trifluoronethyl)phenyl]-4-piperidinamne (D23) The title conpound was
pr epar ed WoammAa247asi ng a nmet hod sim | #3 to that descri pea/EPeI0cDRB0

Descri pti on 24 Phenyl net hyl

4-1 (4- bronophenyl ) 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 onobenzal dehyde using a nmethod to that described for D6 Description 25

Di et hyl { 4chialys{ [Aftency theeebgtiorompitarer wasfiltgred andiqoacentiatgd Yorgiveyd Jiphenyl }
pr opanedi oat. D25) (The 4§t ed f D24 usi ng ,a met hod
simlar toﬁi'ﬁ}i{e des%fri besf:lf‘tf(h?d@gm%gg@%? lﬂrgéﬁag%fc acd" ‘aln&’ 3 (Q

{4-[ (4-{[ ( Petmyphesybyropangi¢ scid 2ABY) - 1- pi per azi nyl ) met hyl ] phenyl }acetic
20191€02) % Rl R S 1RO, s SO L0
HCl  wasS addthylcadadiinigst hydrostdonide o@?Z%ﬂ@H&.V&hh@Wed 1Hw.dr@qbém@tn.iazp@mc
e T e H LRI b VRBHE ARCD3 Do AR b bS5
gi ve the t miixterecstirpaiuatdropind Emperalvie (EEh. THeHDBIEOwag Mrhpved3Bi7vaddesand pt i on
(217) 2 moEAORE 20 YeleS Yere adges, The 2ayeays op extracior with £iDfo and the
pi per azi necambinesi losgamidsDEERe washed with saturated aq. NaHCO; solution and brine, then
10 dried (Na,SO,) and concentrated to give a mixture of [4-(3-{4-[(4-
fluorophenyl)amino]-1-piperidinyl}-3-oxopropyl)phenyllmethanol and N-(4-
fluorophenyl)-1-[3-(4-methylphenyl)propanoyl]-4-piperidinamine (1.1g).
Step 3: This whole was dissolved in DCM (20m!) 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 compound 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 (2.15g, 10mmol) and sodium triacetoxyborohydride
(3.18g) in 1,2-DCE (35ml) was stirred at room temperature for 3 days. Saturated aq.
30 NaHCOj; solution was added and the mixture stirred for 30mins. The product was
extracted into EtOAc and the extracts dried (Na,SO,) 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



A m xture of D16 (243ng, 1lmol), diisopropylethylam ne (174ul, 1nmmol) 1, 1-
di net hyl et hyl (2R)-2-net hyl - 1- pi per azi necar boxyl ate (234ng, 1mmol) in DW
was stirrwe2007/mat9n t enperature for 1h 44hen al l owed to PCAMP2@6OPTIVQht. The
sol vent was renoved in vacuo, then the residue was diluted with water
(20m ) and extracted with Et QAc (2x20m ). The conbi ned organic extracts
were dried (MgSO4) and concentrated in vacuo to give the title conpound as
a yellowoil (383ng). dH (CDClI 3, 250MHz) 7.21-7.40 (9H, m, 5.13 (2H, AB)
4.29 (1H mDiethyb{d-[((319)-4={[(1, BdindethPldthyd)oxyBapBoryH3-methyB143 (2H, m), 3.20

(16, 2. 18 L3 FhetufihohdibUpandeliid @y (2H M 129 (3H

d) . Descri ptpl

{4- ((3/?) Thele opmpdurd (wph erapansd fngrin )43y Uisieg & omethdd dimdapterthati desgkiiest hy| |
phenyl }acetfir ./aci d (D28) A solution of D27 (380ng, 0.96mmmol) in THF (4m)
and 2M NaOY'sdl'ut i on (1m) was stirred at roomtenperature overnight. Water
(10m ) %as added and the solution washed with Et QAc (20m ). The aqueous

phase was @g! gst gg gag pH6 and extracted with Et OAc (2x20m ). The conbi ned
extracts with brine, dried (MgSO 4) and concentrated in vacuo

e (%1 G5
3.51 (2H, &EB‘?’ a%?‘%'&"‘(’%X'ﬁ’ﬁf?@@%‘ﬁ(ﬁﬁép&f?d%&%, d), 2.20 (1H_m, 2.10
E %}_ll,) m, { [1 f@él(t{&hi,of D;A (ll)ié&og,l P\ﬂ 6ramoBdn BrMiﬁ] {10me) Vgs Sc_ided ciropwnse to S(r)]dxum
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ydrochl ori . - [ OX n r nol ),
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was added and the mixture extracted with EtOAc. The extracts were washed with
saturated aq. NaHCO; solution and water, then dried (Na,SO,) and concentrated in
15  vacuo. Chromatography eluting with 0-10% EtOAc/hexane gave the title compound
as a clear gum (356mg). MS (ES): MH" 477.

Description 46
2-{4-[((3S)-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,S0O,) and concentrated to give the title compound (256mg). &4 (CDCls,
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,6S)-4-({4-[1,1-dimethyl-2-(methyloxy)-2-
oxoethyl]lphenyl}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-



0.261 mmol) in DMF (2m) was stirred at roomtenperature for 3 days. The
sol vent was renoved in vacuo and the residue was purified by

chr onat ogvapnyr/01E70t i on with 0- 10% MeOHMDCM gave the ti PCE/EPOINOONTIH0 as a
colourless oil (136ng). dH (CDCl 3, 400MHz) 7.31-7.38 (5H, m, 7.28 (2H, d),
7.19 (2H, d), 7.07 (1H, t), 6.23-6.39 (3H m, 5.13 (2H, AB), 4.52 (1H,
4.27 (1H, br s), 3.88 (2H, m, 3.74 (2H, s), 3.62 (1H, br s), 3.44 (3H,
3.16 (2H, m, 2.88 (1H m, 2.76 (1H d), 2.59 (1H 1 d), 1.94-2.15 (4H,
1.32 (1H, rbutyl)ph@&phirgH(18u),,0. Q?@ﬁmomrwasr@addd\osarﬁdiﬂ)e réddtion F8ixtuie stirédaat on 30
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, 3-di oxol a title conpound may be prepared using the nethod
descri bed i S@ﬁ%ﬁe‘ﬁ? P. Denerseman, R Royer, P. Gayral and J.

Four ni at, European Journal of Medicinal Chem stry 1986, 21(5), 397-402.

Description, 33 . | [4-(1

, 3- di oxol ah’?’-‘#&—@—ém&t hyl oxy) phenyl ] pr opanedi oate (D33) A m xture of D32
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1.95mmol) in water (5ml) and 1,4-dioxane (10ml) was stirred at room temperature for
3 days. The solvents were removed in vacuo and the residue dissolved in water. The
solution was washed with ether, acidified to pH4 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). 64 (CDCls, 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 (9H, 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, 2.6mmol), methyl acrylate (0.6ml,
6.5mmol), tri-(o-tolyl)phosphine (80mg, 0.26mmol), allyl palladium (II) 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). &y (CDCl;, 250MHz) 10.14 (1H, s), 9.09 (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 ,
Phenylmethyl (2S)-4-({6-[(1E)-3-(ethyloxy)-3-oxo0-1-propen-1-yl]-3-
pyridinyl}methyl)-2-methyl-1-piperazinecarboxylate (D50)
The title compound was prepared from D49 and phenylmethyl (2S)-2-methyl-1-
35 piperazinecarboxylate using a method similar to that described for D6



(water/EtOAc) followed by purification by chromatography (50%t 2C7petrol eum
ether) gave title conpound (191ng). dH (CDCl 3, 400MHz) 7.51 (1H, d), 6.99
(2H m, Oowv020¢7iH2478), 4.60 (1H, s), 4. (4H, m, 4.12 eeHEP2Jos/0d73%e (4H,
m, 3.88 (3H, s), 1.24 (6H, t). M5 (ES): M+ 339. Description 34 Diethyl

[ 4-fornyl -3- (et hyl oxy) phenyl ] propanedi oate (D34) A solution of D33 (191ng,
0.56mmol) in THF (5m ) and 2M HCI (5m ) was stirred at roomtenperature for
1h. The solvent was renoved in vacuo and aqueous work-up (water/EtOAc) gave
the title Besprptionb149ny). dH (CDCI 3, 400MHz) 10.45 (1H, s), 7.81 (1H, d),

711 ”"%/éfé) 5-Rf\§l§‘§% eﬁ')yl-44{[(@ﬂeﬁ}lﬁletﬁgl)0)&]3§bﬁﬂﬁ} 40, 3.95 (3H s), 1.27
(6H, t) DescCr i
[ 4- [((38) mp{e[reqnnl)mpﬂwr%rpmﬂw;}cch]qp&nbmly( 5Het hyl - 1- pi per azi nyl)
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prepared from 1-di
pi per az¥ netaaDddajthaugh U’@lfﬂ@d@nrﬁmﬁn‘@@ﬁ | m I ar to that described for D6.
Description 36 [4-[((3S)-4-{[(1 ,1-Dinethylethyl)oxy]carbonyl}-3-nethyl-

- pi perazinyl)met hyl]-3- (nethyl oxy) phenyl ] acetic acid (D36) The title
conpound \Aés_emﬂm_kgi from D35 using a nethod sim I ar to that descri bed for
D26. De 1
o R e
oxoet hyI) prapemnit pyHi m me@lelep xyl at e

D37 I
i oot g, "o e Compalind A HrepkrecF st S BERFURPRIEER itfaricdagty

(49, 0 3desenbpd far B37.

Description 53
15  1,1-Dimethylethyl (2S)-4-({2-chloro-4-[2-(methyloxy)-2-oxoethyl]phenyl}methyl)-
2-methyl-1-piperazinecarboxylate (D53)
The title compound was prepared from methyl (3-chloro-4-formylphenyl)acetate
(Epple, R. et al, PCT Int. Appl. WO2005116000) and 1,1-dimethylethyl (2S)-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 piperazinyl)methyl]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 (2S)-4-{[2-chloro-4-(2-{4-[(3-fluorophenyl)amino]-1-
piperidinyl}-2-oxoethyl)phenyllmethyl}-2-methyl-1-piperazinecarboxylate (D55)
The title compound was prepared from D54 and D5b using a procedure similar to
that described for D37 with the reaction carried out under an argon atmosphere.

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



DMF (9m ) and DCM (3m) was stirred at roomtenperature overnight.
Scavenger resins (PS-fr/samne, PS-isoc anate and MP-carbonate) were added
and the rveQ0e@IMI8 stirred for 2h and Then filtered. PRCITfEPC@BI00T39DY
chromat ogr aphy gave the title conpound (42ng). M5 (ES): M# 555.
Description 38 1,1 -Di nethylethyl 4-[(3-cyano-4-fluorophenyl)am no]-1

- pi peri di necarboxyl ate (D38) The title conpound was prepared from

5- brono- 2-fl uorobenzonitrile and 1, 1- di nethyl et hyl 4-am no-1

- pi per i di nécEinbiorpling ¢28:38my G29fmdlbwasiaddedrto 2osellian dedoxpieripéristined1 Oa.

Descrl pti Olaitbydiafe (69600300 A0RIiR 2. ﬂbay@amqg%mw kibfd Lfrda TNl 1t e

conpound was pr par from usin Si m t described for
Dl Ob. Descqudmnmﬁn(qagetgxm)borphmndw(@gh@BQZmol) was added gradually over 5mins

2S) - 4-{[ 4- '%Whé
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siml ar tovmabdﬂ/ﬁg%dnha ([j)g{ﬁ)coﬁ%%}e%l bRANRNpIAEs WA 4ty blge Oy i ght

and an aqueous Wor car? out prior to chr orrat ogr aphy.
Descr i pt i orgoadentrated to give a pale yellow solid which was dissolved in MeOH (400ml) and

4-(3-{4-1(4 Y #6891 ' | di -3 GX.QNr ) de
(D41) st epieasRBEATHOI OREITE BrBgid couintias D990, BIHABCEM T2, e
in EtOH (2503H()0(anlaivwaydnddg@aad &eating eaniioegrhtor aduphesSéu il be vigadtion 0YistPe C
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aci d and 3Me4)H/EtOAc to give two batches of the title compound (42.6g & 17.0g). These

batches were then recrystallised from IMS/EtOAc and the resulting batches were

dried in vacuo at 50°C to give the title compound (49.0g total). 54 (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 (50g, 0.25mol) and 3-

Fluoroaniline (24ml, 0.25mol) 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 (75ml) 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 tert-butylmethyl ether (TBME, 250mi), the

mixture was stirred for 1min and basified to pH 12-14 by cautious addition of 32%w/w

aqueous NaOH (140g, 100ml), 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 aq. NaCl (200mt)



nmet hyl phenyl ) propanoic acid (2.43g). Step 2 : The acid mixture fromstep 1
(500ng), A/-[3-(dinethylam no)propyl]-/Vethyl carbodiimde hydrochl oride
(723my, 3wdgnemi4791- hydr oxybenzotri azdt® (578ng, 3. 78mioin)EP2ensDVBE 10 )
was treated with D2 (561 ng, 2.9mvol) and the m xture stirred at room
tenperature for 2h. The DMF was renoved in vacuo and Et QAc and water were
added. The aqueous was extracted with Et OAc and the conbi ned organi cs were
washed with saturated ag. NaHCO3 sol ution and brine, then dried (Na2SOQ4)
and concentthetaayepys glayer gepamtadr offomnd 4thes.ofganiq golution distilled down  at
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(D43) A mi yivertbe title mddudrfﬁbégt@hd@mde( 200M94y2z) Y%Wﬂ)q) 6.49 (i mp 3l et hyl

{11 atet BBy Bt b S A IS POUA Gr 20 2 2R o U

t enper at ur @.5@RH3m)a1.85 (Zhtro), 41200 2Hgm).

Description 59
{4-[((3S)4-{[(1,1-Dimethylethyl)oxy]carbonyl}-3-methyl-1-
15 piperazinyl)methyl]phenyl}acetic acid (D59)
[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
(2S)-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 (375ml) was added and the mixture stirred the mixture
25 was acidified to about pH 5 by addition of concentrated hydrochloric acid. The
contents of the vessel were stirred vigorously for 5min, 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 title product.

Description 60
1,1-Dimethylethyl (2S)-4-{[4-(2-{4-[(3-fluorophenyl)amino]-1-piperidinyl}-2-
35 oxoethyl)phenyllmethyl}-2-methyl-1-piperazinecarboxylate



NaHCO3 sol ution was added and the m xture stirred for 30m ns. The product
was extracted into Et OAc and the extracts dried (Na2SO4) and concentr at ed.
The resi dWO 2er012478s0l ved in DCM and t r€ated with PS- hy #CRFPR@608BPN W t h
stirring for 2h. The resin was renoved by filtration and the sol vent
renoved i n vacuo. Chromatography (0-40%t QAc/ hexane) gave the title
conpound (3.52g). M5 (ES): M+ 383/385. Description 44D et hyl
{4-1((3S)-4-{[(1 ,1-dimethylet hyléoxy] carbonyl }-3-nmethyl -1 -
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mxture allowed to warmto roomtenperature over 1h. Ammoniumchloride
sol uti on wies-catii MBI x Hamli driedria vague at 68 @ ararhight oraive Theetiteprodoets wer e
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1. 34mmol ) BA7AVHNaQH3.861 () o 4. 85r(YH,anll 45U, oxdaBR4(BHL Jnwas1<1krmed at

room tenpepagig 917 gANHD, $O8%H Oy, Far BREmO! vent's were
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Example 1
1-[(4<[(3R,5S)-3,5-Dimethyl-1-piperazinyljmethyl}phenyl)acetyl]-N-(4-
fluorophenyl)-4-piperidinamine (E1)

Me\Efj,Me

T

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 stirred for Smins at

H

room temperature. Sodium tri(acetoxy)borohydride (139mg, 0.66mmol) was added
and the mixture was stirred for 3h then saturated aq. NaHCO; solution was added.
The mixture was stirred for 15mins then extracted with EtOAc. The combined
25 extracts were dried (Na,SO,) and concentrated in vacuo to give the crude product
which was purified by chromatography. Elution with 20-90% EtOAc/pentane gave
1,1-dimethylethyl (2R,6S)-4-{[4-(2-{4-[(4-fluorophenyl)amino]-1-piperidinyl}-2-
oxoethyl) phenyl]methyl}-2,6-dimethyl-1-piperazinecarboxylate (143mg). 84 (CDCl;,
400MHz) 1.06 (1H, m), 1.27 (6H, d), 1.30 (1H, m), 1.46 (9H, s), 1.93 (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



renoved in vacuo, water was added and the m xture adjusted to pH4 wth 2M
HCl . The product was extracted into EtQAc and the extracts were washed with
bri ne t hamoard7ad2{7mMa2SH) and concentra®%d to gi ve t he PCTIEP2@0/p300d
(256mgy). dH (CDCI 3, 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). M5 (ES): M+ 377, (MH+) 375. Description 47

1, 1- D et hyl et hyl §2/’7 6S)-4-({4-[1 , 1- di nmet hyl - 2- (et hyl oxy) - 2-

oxoet hyl | pligym).nkéhy2h.- ), -Mu(ﬂbtrsyl?aﬁﬁ |b1hbemhz4 YV tm)«yllfaﬂéﬂ'( a7 6.9

\?vglsu;i:lggdot(o}q%?hlau gf{c)c Fglgexy g?ﬂtﬁe&}ﬁggws%%ggm% Enég}ugrgvé?)?azg
c](c)ng|4 g i (()g$ Th‘shwhglas\pemilasnlmﬂsmsz il rPEM/ Tk andxﬁtlﬂsdtfheﬁhaérfjedn_txmra WS(E l‘ig e
o o7ammot) Coeentrabd R etk Bacé S BAEKLUMERGE S ARFLLRY! af bl sk LSO
reacti 351 ncattugge. $t (CPEH, 4Q0Mdm. Ob(ﬁﬂarcm upé (tempil2e (1HTIne), $ SR8H1 t)was
9Q%
cther - gave YEEUR, PGz DR ARG 2R ko B3R 4 [l 3o BT 6 o
7.29 (4H, m), 346QZH(DH3.78)(2H3s)58.963HH, 7)), 451494(@)"6355 (22, &), 6238.,(2H) 1), 2. 12
(2H dd), k:;}g(zﬁ?ﬁ), 726 (2,40, MEtES) MHE 439 (6H d). M5 (ES): M+ 405.

Descriptio

2-{4-[ ((3f ThBSyhole Wh¢ torveiiedus thel dibydroghtoridecsait b thel title Sobpduna: { 1o¢mg)--

pi pera% nyl ) met hyl ] phenyl } - 2- net hyl propanoic acid (D48) A m xture of D47
(395ny, " 0.978mmmol ) and |ithi um hydroxi de nonohydrate (82ng, 1.95mmmol) in
wat er (5m Examﬂglég4 di oxane (10m ) was stirred at roomtenperature for 3
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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 (68mg, 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 (2S)-4-{[4-(2-{4-[(3-fluorophenyl)amino]-
1-piperidinyl}-2-oxoethyl)phenyl]methyl}-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% MéOH/DCM) gave the title compound (29.6mg). &4

25 (CDCI3, 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, t), 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,O to give a hydrochloride salt of

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



DCM (x2). The conbi ned organics were dried (Na2SO4) and concentrated in
vacuo to give the title conpound as a é?l | ow foam (316ng). dH (CDC 3,
250MHz) WOREAHR47®) , 4.1 1 (2H, br), 3.71 (2HL br), 2. @CT(EPR)O6IHN)390 2. 17
(2HL br), 1.61 (6H, s), 1.46 (9H, s), 1.33 (6H, br d). M5 (ES): MH 391,
(M H+) 389. Description 49 Ethyl (2E)-3-(5-fornyl-2-pyridinyl)-2-propenoate
(D49) A m xture of 2-brono-5-fornyl pyridine (500ng, 2.6nmvol), nethyl
acrylate (0.6m, 6 Smml tri-(o-tolyl)phosphine (80ng, 0.26nmol), allyl
pal | adi um I t , 0.13mml ) and sodium acetate (1.08g,

8 I
) T R A RS SR SRS O 15

en difuted™wth
and wat er. PmdmitjalniedE%hase was dried, concentrat ed in vacuo and purified

by ch t dH
(3(/:D‘é| go”g5§%RSﬂBM 8? p18! 8’@0?6‘% 158‘n‘ncﬁ) ﬁ%@ﬂg@@oﬁ%ﬁ was h@uﬁtoﬁ%'&ﬂ%ﬁ@% d).

7.57 (¥H, each goabed (0191’0 awd trsawg \(llﬂH(fFé)(w&vEu)(@@r stimng f:99@ Shopts®Gi hei on” 50
Phenyl met h?@acﬁ@r’% wgre(\{/é}ﬁ'{eﬁjio)rog’m(t@ %) and é?ﬁ‘r‘éd ¥or @Q@H?)eﬂelsdl\)’érl Wais

pyridi nyl } met | per azi necar boxyl ate (D5

conpound mmqyedprave@oramhﬂw@slm Gsimelifachenchpartiionsp-betweamiChand 2M

B'Glgg;gf: Bfﬁgﬁppé%lhﬁ&ﬁ ¥i5d NHuBol® pRALe SWAY hélextritddahitnd ©TN | REF ah8' the

( 2E) - 3- { 5- ¢qolyispd grgasiosyvera then washad wigh BV NaQll angrbsingy The prganics were
pi per agg nyj) érﬂ}’&%nf?&%% Dydub- tﬁ gw . m w@@bﬁérﬂénad%hégédvss f-azrmound

was prepare rom usin ar to at described for

al t hough tmractﬂbwlt@@Qan%mgN@dnwgw iconeenirabsd heing Iarfurthgr batch o
(29)-4- {[ whitel fdah. ST tdd BatbhloharNESbiNGId Give the RO RBIMBbONG bs 3nbfR-

white solid (66.94g). MS (ES): MH* 425.

15  This material (66.22g, 0.156mmol) was dissolved in EtOAc (1.71) 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,0 (156ml, 0.156M) was added with vigorous
stiring and after a further 15mins, the resultant creamy-white precipitate was
collected by filtration under a blanket of argon. This was washed with further EtOAc

20 (0.8l) 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-piperazinyl]methyl}phenyl)acetyl]-4-
piperidinamine (E2)
A mixture of D60 (20g, 0.038mol) and 1M Sulfuric acid (80ml, 4vol) was heated to
55°C % 3°C and the slurry stirred for 90min. The solution was cooled to 25°C and
extracted with i-PrOAc (100ml, 5vol). The sulphuric acid solution was diluted with
30 fresh i-PrOAc (100ml, 5vol) and the mixture basified to pH 12-14 by slow addition of
32% w/w 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, 3vol).

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



1- propen-1-yl)-3-pyridinyl]nmethyl}-2-nmethyl-1 -piperazi necar boxyl ate (D52)
The title conpound was prepared from D%% and D5b using a nethod simlar to
t hat descWDRe&r/f1#79037. Descri ption 53%f, 1 - Di et hyl et hPCT/EP2006/007390
(2S)-4-({2-chl oro-4-[2-(met hyl oxy) - 2- oxoet hyl ] phenyl } net hyl ) - 2- et hyl -

- pi per azi necar boxyl ate (D53) The title conpound was prepared from net hyl
(3-chl oro-4-fornyl phenyl )acetate (Epple, R et al, PCT Int. Appl. WOR20051
16000) and 1,1 -dinethyl et hyl SZS -2- methyl -1 -piperazi necarboxyl ate

hydr ochl or FQﬂé‘X-Lfﬂ'iefﬁjj hetieronek aditaT paper epd dishied vy ptiosRterioRreRsUre ne

addi tion of, fhai idhé 8Mamni( THe §&Gﬂont\ﬂa§ {hen rcsaea 's ﬁoeruhqo 30% and #@ction
time of ~3days. Description 54 {3-Chloro-4-]

, 1-di net hyrq,syhlyg)SJwgy] was Berigd 1o Q@ﬂﬁﬂlr_rq_d for(4 mm The so(hd was collected by
pi per azi nymraﬁémWaIsHE@Wth}@qﬂ@aI.JPr@Ab qlz &84 aﬁb%nba t,A ea&@rm@wﬁuwagwar epar ed

fromD53 using a nethod simlar to that describ a reaction
time of5 4htheDé@can@@qtc6h2 539)18a(@%¢4ﬁﬂ"@ﬂ1)y7| 27 (2H d) 7.20 (2H, m), 7.06 (1H,

o Tt opF e Aridioe 2t Snf ey AP 82 . %;B%zgzw ST RS o

(D55) The BJGtH(éHcGﬁp%)&ﬁdZ'vla@ ﬁﬂép(éHedT),fii d)2n(1:b$4“)a B4lﬁé|ﬁn@)a2ﬁ$ dure
simlar tof &hﬁézg BHb 1‘@5 (@zg ,?)\\A/M(ag (Iﬁ:’quo ﬂﬁ]nﬁa@ gg t under an

argon at nosphere sctiption ) - 4-pi per’i di nani ne
hydrochl ori de (D56) 3-Fl uoroaniline (28.38m, 0 296nmol ) was added to a
sol uti of 4-oxo-1-piperidine carboxyl ate (609 0.302mol ) in 1,2-DCE
(600n ) and the mxture stirred for 15m ns. Sodiumtri(acetoxy borohydr| de
(83g, 0. 39Z7hefdlowing exaowiesgFadridl wereonreparsdifieg D8 and the amines indicated in

the table using methods 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 was used in place of 10%Pd/C in the deprotection step.

15
Compounds possess the general structure:

RS

=
5

Where YR? is exemplified in the table below

Amine 3

Example Compound YR MH*
Precursor

N-(4-Fluorophenyl)-1-[(4-{[(3S)-3-
methyl-1-piperazinyi]jmethyl}-
3 D2 yl-1-pip _ y]_ . y.} < 425
phenyl)acetyl]-4-piperidinamine N

(E3)

3-({1-[(8{[(35)-3-Methyl-1-

piperazinyljmethyl}phenyl)acetyl]-

4 D10b o & 432
4-piperidinyl}amino)benzonitrile ' u CN
(E4)
4-({1-[(4{[(3S)-3-Methyl-1- CN
5 D11b | piperazinyllmethyl}phenyl)acetyl]- | £ 432

Iz

4-piperidinyl}amino)benzonitrile




and the mxture stirred for 5.5hrs then poured into a m xture of 2MHCI

(100m),

wat er

(200m ) and ice (11).

The phases were separated and the

aqueous pNaze@Me47act ed with DCM (2oom53. The conbi ned ecgar@6cphEses wer e

dried over
di ssolved in MeCH (400m ) and treated with 2M HCl
solution was stirred at 60Q0C overni ght.

SM HCI

(100m) .

MySO4 and concentrated to give a pale yellow solid which was
The resulting
(100m ) was added and

heating continued for a further 7h. The reaction m xture was concentrated
in vacuo fo give f yellowpily solid. {#f)s was recrystallised froj
MeOH Et OA¢—to o vEtwo bat TRe 206t TC- it f H (42 6g—&t7Pg)—]These
bat ches were then|recrysta ﬁ%é??’#’%‘?%é"@t@gﬁgﬁjt he resul ting|bat ches
were dried in9vac o at_ 500/C $-methyk1piperaziny@methylleund (49.Gyrtotal) . |dH
(MeOD, 250MHzY 7. 54 PPH a) , % J‘% . JdH ()& U (1H | 3.54
(2H d), 8.1 1 (2H t), 2. ‘i’ﬁﬂ)a &"]2. lpe 'ﬁ'qu““" 3 DescHNpt: off 57 '
1, 1- Di et hyl et hyl | 4-[ (3-f | uor ophenyl ) atB@o] - 1- pi peri di necar boxyl ate (D0567)
Sodi um t r iracet OXYPpot uhydl | N‘_[I_P A rhe 5 N s—addedto
stirred solution pf 1,1-Dethy y I di necar boxyl ate (90Qg,
0. 25nol ) and 7?;1 F u$1o$£i i ne (24(-{[(38)3=methy SO ;&Pyl et at 3455
(i-PrQAc, |500M) @an S|l LkE L ' r%%g ' C N 8
L/ - (3- Fl uor ophenyl|) - 4- pi per#&?%aaziﬁwgm @;‘ﬁ@@{'g&%‘som )H was advgpej to |t he
slurry formed in P57, the m xt urdepiperidinathinedET)ar ned |t o 30- 350C apd tHe
| ayer s separated—15MAqHe ' i i s—atdded—and—the
m xture stirred af 50-550Q for 5h t[a ) was|added, the nixturle
cool ed to[30-35 OC and t hel Fayorophesylpnagyl-depiperidinyl}- F
8 D15 gy 426
2-oxoethyl)phenyljmethyl}-3- o
methylpiperazine (E8)
(35)-1-{[4-(2-{4-[(3-
Fluorophenyl)oxy]-1-piperidinyl}-
9 D14 phenyl)oxy]-1-pip yi} {/@\ 426
2-oxoethyl)phenyllmethyl}-3- 0o F
methylpiperazine (E9)
1-[(4-{[(3S)-3-Methyl-1-
iperazinyllmethyl}phenyl)acetyl]-
" 0pq | PiPerazinylimethyi}phenyl)acetyl] g\/@ 475
N-[3-(trifluoromethyl)phenyl]-4- N CF,
piperidinamine (E10)
1-[(4-{[(3S)-3-Methyl-1-
CF
iperazinyllmethyl}phenyl)acetyl]- :
0 ngs | PiPerazinylmethyliphenylacetyl] ‘&@’ 475
N-[4-(trifluoromethyl)phenyl]-4- u
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:



The aqueous solution was diluted with tert-butyl nmethyl ether (TBVE, 250m ),
the m xture was stirred for 1mn and baé%fied to pH 12-14 by cauti ous

addi ti on w0 28@9mL4v9aqueous NaOH (14Qgl Om ), keeping PRE/EPRIVOOITOUr €

bet ween 30 and 350C. The | ayers were separated and t he aqueous extracted
with fresh TBME (250m ). The conbi ned organic extracts were washed at 25 to
350C with 209/ v ag. NaCl (200n )the aqueous | ayer separated off and the
organic solution distilled down at atnospheric pressure to a final volune
of about 200m and cooled to 50Q0C. 0o-octang (250m ) was added slowy at
45-500C and the heating bath was réﬁP ed and the reaction m xture cooled to
20- 250C. The solution was stirred aw20-2 overni ght. |so-octane (250m)
was added, the slurry heated to 400G ar istilled in vacuo down to a final
vol ume of 250m naintaining the tenpe

ur & between 30 and 4Q0C. The fi nal
eirred for 40mn, filtered, the
solids washed with iso-octane (2 X 100n1) and dried in vacuo at 440C for ‘
3hrs to give the title product (33.5g). dH (DVsGd 6, 400MHz) 7.04 (1H q),
6.40 (1H, Where.Y3¥ i eddtnplifipd irbth23atfle belowr) , 5.77 ( 1H d), 3.50 - 2.60 ( 1H
br s), 3.23 ( 1H m, 2.93 (2H, M, 2.55 (2H, mM, 1.85 (2H mM, 1.20 (2H,
m . Description 59 {4-[((3S)-4-{[(1

, 1- Di met hyl et hyl ) oxyAmdiedornyl } - 3- et hyl -
pi per azi nylExamme| ]ﬁheny Eacetl c ac&ma%.QQ_M ( Br omgnet hm_pheny IMHCEt i ¢

acid_(75g,[ 0.33nol ded to 4-nethyl-2- pentanone (M BK, 750m ),
cooled to[70C and[the chiral pNgEFRZIIrBphédyl)t1q[aathyljet hyl
(2S) - 2- netihyl - 1-"pif per necarbox aie, 76 0. GNBM a(‘j_‘g onezfﬂortion.
The slurry wat cool e 5( e'%?{a ipyireethy 89?'&'%?? e ~p114H1,
0. 64nol ) added dr op-wi se over 2 4lpiperidiraaih@gEid)e t eperdture bellowsd

Fol | ow ng lthis addition—the-slurry was stirred at 30C overnight.l Sodi um
hydr oxi de (1M 750m) was added, the reaction m xture adjusted to 2 10C and

the | ayers gdahipded3t 0 separate. The
N-(3-Fluorophenyl)-1-[(4-{[(3R)-3-methyl-1-piperazinyljmethyl}phenyl)acetyl]-4-
piperidinamine (E13)

[Hj,Me
0L,

H
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). 8y (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), V
1.69 (1H, t), 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 HCI in Et,O to give a hydrochloride sait 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-



reacti on vessel was washed with water (250m )and the aqueous |ayer returned
to the reaction vessel. Fresh MBK (3751d) was added and the m xture
stirred twoend7tie47¢ was acidified to about pH 5 by addi PCoEPedocHOTIORNT I at ed
hydrochl oric acid. The contents of the vessel were stirred vigorously for
5mn, the phases were separated and the aqueous extracted with nore M BK (2
X 375m) adjusting the pH of the aqueous layer to 5.1-5.3 each tinme. The
organi ¢ phases were conbi ned (approx 1.5litres) and 500m of sol vent
renpved. Tifarhosate wWah yRegt ir elagasoft Riesareenate dn tthe rasoide tformationt sted @vkr ni ght
and an addighiifidh bRRRWassed g@eé of PORPER ihthd 8&prtedtidr aa}t) vol une of 600m
(8vol) giving a dry solution of the title product. Description 60 1,1

-Di net hyl et hyl (2S)-4-{[4-(2-{4-[(3-f1luorophenyl)am no]-1 -piperidinyl}-2-
oxoet hyl ) pf&ﬁ‘iﬁyd&uﬁ@é BMés}e‘sgtHE?ééﬁé'ral Structure:

-plpera2|necarboxy at eCar bonyl di i m dazole (CDI, 53g, 0.33npl) was added to
the dry9solution from D59 (cooled to roonltenperature) in two portions with
15mi n after each addition. The resulyting m xture was warnmed to 620C and
stirred for 15mn. D58 (63.5g, 0.3 He wa Rdded i n one portion causing a
m nor exotherm c reaction warm ng contggts to 680C. The m xture was
cooled to 620C and stirred for 2h thhen copled to OOC over 2hr and held at
Q0C overnight.. The final slurry was d, the solids washed with
ice-cold MBK (3 x 75m ), dried in va Q0C overnight to give the
title product (142g). dH (CDCI 3, 500M+#z) 1.08 (1H, m, 1.23 (3H d), 1.35
(1H m, 1.45 (9HL s), 1.95 (1IH1 m, 2.05 (2H, mM, 2.10 (1H, m, 2.57 (1H

 2.73 0. (2H 1 3.37 (1H, d), 3.40 (1H M,
3 50 (1H, (ﬁymer%»&'s(ﬁﬁ"q"éré%w‘hé%%é E’é’ﬂ""s) me, 77 (1H,( n é.85 (1H,( rr),m
4.15 (1H m). 4.51 (1H, m, 6.24 (1H n), 6.31 (1H n), 6.38 (1H m, 7.06

(1H, n} 7 19 (2H, m, 7.27 (2H M. Exanple 1
(4 ?(SR,SS)-S 5-Di net hyl - 1- pi perazi nyl ] net hyl } phenyl ) acetyl ]-W(4-

Amine 3

Example Compound YR MH’
Precursor — —

N-(3,4-Difluorophenyi)-1-[(4-
F
3R)-3-methyl-1-
14 D9b e Y & /C[ 443
piperazinylJmethyl}phenyl)acetyl]- N F
4-piperidinamine (E14)
(3R)-1-{[4-(2+{4-[(4-

Fluorophenyl)oxy]-1-piperidinyl}- F
15 D15 phenyl)oxy]-1-pip yi} ¢ O 426
2-oxoethyl)phenyllmethyl}-3- o

methylpiperazine (E15)
(3R)-1-{[4~(2~{4-[(3-

Fluorophenyl)oxy]-1-piperidinyl}-
16 D14 phenyl)oxy]-1-pip yl} AO\ 426
2-oxoethyl)phenyljmethyl}-3- o F

methylpiperazine (E16)
4-({1-[(4<{[(3R)-3-Methyl-1-
piperazinyljmethyl}phenyl)acetyl]- ({ OCN

17 D31 433
4-piperidinyl}oxy)benzonitrile
(E17)
4-({1-[(4<{[(3R)-3-Methyl-1-
CN
iperazinyllmethyl}phenyl)acetyl]-
f8 | pup | PPerazinyiimethylpheny)acetyl ‘{NO/ 432

4-piperidinyl}amino)benzonitrile
(E18)




fl uorophenyl)-4-piperidinamne (E1l) A m xture of D4 (149ny, 0.438mmol) and
1, 1-di net hyl et hyl (2R, 6S)-2, 6-di nethyl -ls piperazi necarboxyl ate (94ng,

0. 438nmolWoi07101247BCE (3m ) was stirre or 5mi ns at ro@CTIEPREPSN6LN0 €.

Sodi um tri (acet oxy) borohydri de (139ng, 0.66mml) was added and the m xture
was stirred for 3h then saturated aq. NaHCO3 sol uti on was added. The

m xture was stirred for 15mns then extracted with Et OAc. The conbi ned

extracts were dried (l\jagggq) and-concentrated-in-vacuo-to m ve the crude
product whi ch was|purified|by stFuHAIUIRMIMethY1rti o with 20-90%

Et OAc/ pentane gave 1, 1-di ngp 'rﬁlHMFmethyl}phenyl)acetyl] @

(2R, 6S) - 44{[ 449 2-{ 4- P@bel Jorophe ).am no] - 1- pi peri di el } oxole#3/l[)
phenyl ] metlhyl }- 2, 6- di met hy| - nyllaraipgihenzonittile (143fy) T dBN (lcoal 3,
400MHz) 1/06 (1H,|m), 1.27 (6H, d) 1. gqg 1H, m, 1.46 (9HL s), 1} 93 (1H,
m, 2.05 (AH—m 1212 (2H dd) ?RQ(? dy 283 d1H1 m 3 13 (1H m

3.29 (1H ), 3.38(1H, m), B.45 (d4-IBR %M?H\)('-ZH s), |3.86 (1H, m)| 4.07 (2H
m, 4.50 (1HL m, |6.50 (2H p;pe,az@mﬁymétw%),enﬁw%H m ™31 (2H §). M
In

(ES): M+ |5320Thi § wid21e was di Sso \ &nd red 478 | 1h.
The nixtufe was cpncent r at pdN3dtrifiroremethyllphemyllé-e |cofhound %fas| i sol at ed
using an llsolute PCX cartr| dge. ﬁHeEu@Pﬁ'ﬂﬁn ) 1.(01 (6H1 d), |1.06}(1H,
m, 1.29 (UH_m 1162 (24 t) 103 (1H m 04 (1H_nm) 2 74 l(2H |d),

2.83-2.94 (3HL M), 3.12 (1H, ), 3.36 (2H, n), 3.46 (2H s), 3.73 (2H s),

3.86 (1H, 1Bkq §§1(1H m, 6.55 (2H, m, 6.86 (2H, t), 7.20 (2HL m), 7.26
(2H, d). NE‘(:{E@_M% 39 This whol e was converted to the di hydrochl oride
salt of th&-GrEiuerephesylrdl(3-(methyloxydfi3Si-3omethyl-1-piperazinyllmethyl}

L/-(3-Fl uobﬂghﬁyyge}yu]q[gé?e,ﬂ g,g,ﬁ)né(gm? hyl - 1- pi per azi nyl ] met hyl } phenyl ) acety

|']-4- piperidinam ne ( A mxture of D8 ( 115ng, 0.3mmol),
pol ymer - supported DCC (270ng, weol /g, 0.45mmol) and

1- hydr oxybenzotri azol e (55ng,| 0.]36mmol ) in 2:1 DVF/ DCM (3m)

N
U
N F
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). 84 (CDCl3, 250MHz) 7.27 (1H, d), 7.07 (1H, q), 6.79 (2H,
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 HCI in Et,O (40ul) to give a hydrochloride salt of the
titte compound as a cream solid (14mg). MS (ES): MH* 455,

Example 22
2-Fluoro-5-{{1-[(4-{[(3S)-3-methyl-1-piperazinyljmethyl}phenyl)acetyl]-4-
20 piperidinyl}amino)benzonitrile (E22)



was treated wwth D5b (58ng, 0.3mml) and stirred overnight. Scavenger
resins (PS- psam ne, PS-isocyanate and Si-carbonate) together with DCM
(~3m ) wewe 20adaet79The m xture was stirred for ~2h and wPhEmEPRidetoersed and
concentrated. Chromatography (0-60% Et QAc/ pent ane) gave phenyl net hyl
(2S)-4-{[4-(2-{4-[(3-fluorophenyl)am no] -

1- pi peridinyl }-2-oxoet hyl ) phenyl ] net hyl }-2-met hyl -1 - pi perazi necar boxyl ate
(81 .6nmg). M5 (ES): MH 559 This whol e was hydrogenated in MeCH (~5m) with
10% Pd/C catal yst (~20ng) for MeChr omat ogr aphy (0-20% MeOH DCM) gave t he
title conpound (29.6ng). dH 13, 400MHz) 7.26 (2H, d), 7.20 (2H, m,
7.06 ( 1HL q), 6.36 ( 1H, m, 1H m, 6.25 (1HL m,. 4.52 (1H, m,
3.86 (1H, m, 3.73 (2HL s), 3. m, 3.48 (2H, s), 3.41 (1H, m,
2.84-3.16 (6H1 nm, 2.76 (2H, d . OB-2.13 fm), 1.94 (1H, m, 1.78
(1H, t), 1.34 (1H m), 1.05 (4H Ve ED) : 425 This whol e was treated
with 1.1 eq of IMHC in Et20to glve aythoctil ®Ni de salt of the title
conmpound (25ngy). MS (ES): M+ 425Exanple 2: Alternative nethod (A)

{ }/ g 3-fl ugrrrar@heamlan af D@émﬁ(rﬁ%s)? 34rﬁm‘oPMh iUCMi(pﬁﬂ)aéddBd innar legl geplvevagl ) acety
i | olutron.o
(hoom § begddsd ‘?‘F)\?ﬁmﬁ%&)"w@wﬁ NSt e dn RS T P e i t h

TFA (100n hnd Aéttn%rd strl R nmc?f ]gsblvenﬁhva'st rgrag&édwenrmbl ané perfieatiay yd t o

roonltenperature and stirre e { S, renov I N vacuo

and t hed r e SPT@MALARMY; FlutpgmWEh %a}q%’f’ %?Q'nwék B‘e@\ﬁb&ﬁ/ﬁ%ﬂ }?a/egl,\)/bﬂﬁg&gaggl ution.

The aqueouameom%nvmna %rs%?(éléé\rcécﬂid (5\3 smgp@m(cm}s, a00MHBE7 GO (rsm« Ft§d7 @rgani cs
phaséd

were then washed with ani ¢cs_were

concent r at &H.id {QE (RS, t@ 6109é“dnmbfﬁ 3&/\Hﬁ 8) 33094 8“ The3-Ra G
reextract egywigh- zEEBVtsH'\hhpfz m@zmrm)ed OGHS PRYC ¢ 1Bbr @He d), tsegi2Ke nd, filaot her

bat ch of Wmte f oam two batches were conbined to give the title

conpound a@"érﬁ)d’ﬁﬁ\ﬂﬁsi é’"" 450.
10  This whole was dissolved in DCM and treated with 1M HCI in Et,0 (143ul) to give a

hydrochloride salt of the title compound (75mg). MS (ES): MH" 450.

Example 23
1-[3-(4-{[(3R,5S)-3,5-Dimethyl-1-piperazinyl]methyl}phenyl)propanoyl]-N-(4-
15  fluorophenyl)-4-piperidinamine (E23)

peos

mfjo

To a mixture 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
20 temperature overnight. Saturated aq. NaHCO; solution was added, the mixture was
stirred for 15mins and then extracted with EtOAc. The combined extracts were dried
(Na,S0,) and concentrated in vacuo to give the crude product which was purified by
chromatography eluting with 0-100% EtOAc/pentane to give 1,1-dimethylethyl
(2R,6S)-4-{[4-(3-{4-[(4-fluorophenyl)amino]-1-piperidinyl}-3-oxopropyl)phenyl]methyl}-
25  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



solid (66.94g). M5 (ES): M+ 425. This material (66.22g, 0.156mml) was
dissolved in EtQAc (1.71) at 45-500C to |ve an honogenous pale yell ow
sol ut i on wbi2eér/0a2s9t hen cool ed to room?enperature and fPcugirealond3bo ar gon.
IMHCI in Et20 (156m, 0.1 56M was added with vigorous stirring and after
a further 15mins, the resultant creany-white precipitate was coll ected by
filtration under a bl anket of argon This was washed with further EtOAc

(0.8l) and partially dried on er under a bl anket of argon for
15ni ns. Theagedgey %(9% ﬁH%MHa} 78@ <a&+ o d i (?Hy db B BHyith &- Q@?@H

hyd hl f d
Eia:rgfe grl tg?*n;nﬂ \?eﬁdr}gﬁ]:)c} §4QC{|1H0H12 FPa SR 2MS(4}E$)]) 2%(1‘?42%)

fluo hena?cé‘
-[(4-f[ (392 (%i HY). 2163 FHhenhZ @Hm“f'hﬂl%@éﬁ% Nedgeti. ola 1. 10 &k imdh nani ne

(E2) A m xtyusee dPods (2§ mP-438nmol ) and IM Sul furic acid (80m, 4vol) was
heated to 55C(3C and ghée%sl u;&@stl rred for 90m n. The sol uti on was cool ed

to 25C &nd Tdig wheleevps\dissolyedsi M amb trpatedwith) 1M Hifel g Htgh (243ul)tei give

sol ution ; 1 % gd the m xture

basi fi ed Wd@c&%ﬁ&é‘sﬁ@&fgp%&ﬁiggﬂn ﬁ%rfnaﬁg@ﬁ%g% %vé)sgicli-ru% hydroxi de (23g, 1.1
5wt), keeping the tenperature between 200C and 3Q0C. The aqueous | ayer was
separ at ed t e i ned
organi c extT?‘gcf{) Wv{gggﬁ&%h iﬁm g))&vé% %ﬁﬁ{)@%@% &'%g%étha@gwlgﬁtdémg? gani c
sol uti on waleseibedifpr bxpraied3at at nospheric pressure to a final vol une of
200m gpgd diluted with fresh i-PrOAc (100n, 5vol). The solution was heated
toreflux, filtered hot through a filter paper and distilled down at

at m)spherl Eqmposads possesa the grreralstrugiresf 200m . The sol ution was then
cooled slowy over 1h to 300C and the resulting slurry was cooled to 5C and
stirred for 45mn. The solid was collected by filtration, washed with
chilled i-PrQAc (2 x 2vol) and\aQE ﬁ;imd n vacuo overnight to give

mncr

15  Where YR? is exemplified in the table below

Example Compound YR MH"
1-[3-(4<{[(3R,5S)-3,5-Dimethyl-1-
piperazinyljmethyl}phenyl)propanoyl]- /@\
"{N F

24 L . 453
N-(3-fluorophenyl)-4-piperidinamine N
(E24)
Example 25

N-(4-Fluorophenyl)-1-[3-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)
20 propanoyl]-4-piperidinamine (E25)

H
N e



the title product (12.63g). dH (CDCl 3, 400MHz) 7.27 (2H, d), 7.20 (2H, m,

7.06 (1H, qg), 6.37 (1H, m, 6.32 (1H g 6.25 (1H m, 4.52 (1H m, 3.86
(1H, m, 8o2d07(@AR479s), 3.61 (1H, , 3. 496 (2H, s), 3.41prCTHP2006)097330 12 (1H,
m, 2.81-2.94 (4H, m, 2.73 (2H, rr), 1.92-2.06 (3HmM, 1.65 (1H m, 1.30

(1HL m, 1.07 (1H1 m. 0.99 (3H d). The follow ng exanples, E3-E1 1, were

prepared from D8 and the am nes indicated in the table using nethods

simlar to_that describe o) th VP di
ol hee of ST a BHRA o Ot he ol Eo o Bam b et EReRGEH (ASEZREE e
Goner sl ot ?ﬁ'@?ﬁ?"f“”“’"”@“ e o 2"’% e o o actol | on
; e follow n

exanpl e, E19(a CW%Y)B?@E'&&&? f(PgWQDQ(gHg}?{H aﬁﬂl h@ iMgitat gﬁ%% AP e )
lI\J/ISDi ng g Wettbmﬁe@lmbgé(rﬁghttmmadfﬁgqImaﬂbOQSOIEtmfmheaadecalthél?wgbre was

-carbgnate was used in ace i - car a m de formati.on ste
and pal Badlﬁﬁﬁ?g?%c%rmﬁ%aﬂgh}? rﬁF’&éé”'@'f %SP%CPWE ﬁ@ Aetd e A stepl.o
tCo g})ougdls Rngxmg ahb eopetiatdd iAtvaugd t Givd\iey @ueré?arddscmmafpwaé ipatifiedby he

abl e bel ow Exa

L/ - ( 3- Fl uor® HEQ?P%Y pluting with 0-400% FQAGPentang ﬁé’%??ﬁﬂy]"ﬁeépﬂﬁ@ﬁﬁgﬁyl ) acet
K'L 4- pi |t0qgi{m[(maﬂw@h(em%)m.ﬁo]spbipénmnytpﬁ oﬁ&oﬁmﬁ?@{urﬁﬁtﬂ?yggmegmf o 75h
ydar ogenat e I N um aC Cal a S or
The reacti &‘P‘?W%!’P‘Eﬁg_éz’%gt‘%%gﬁ)?m%%n vacuo to gi vg a pal reTIJyeI | ow crude
ﬁ/ie l(]—I)V\I?Bg\]/I Wais W:\Elef \{V@? lhwrogbna:taat.mgnamhx5rrﬁl With A0%WPHITC Qatalb (Rid)HBr i | n
ve e | e C
400MHz) 7. %‘75’( Jihe 'B)?“U"?Wmﬂé d, &Pncef“@%( g paﬂfsédebys”/'bwwet ( (1H
m, 6.25 (Jédmp@h dée )(S,HCEWNB 4’@0&&42()17&4(24 d$- 7747 Zﬁ-Hs 5688 +62i) (6153 n,
3.47 (2H, sé { rh‘ IQP ‘(31 . 2.00
(4H rr) H(miH*5 )(1H1mia@(9§ﬂ ) 348 @5, (m)l 09&?” T)o%7%~§ @3* "5 (ES):
M+ 425, 263 (2H, t), 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 HCI in Et,O (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:
H
(Nj,Me
N

(o]

Where YR? is exemplified in the table below

25
Example Compound Iﬁ MH*
N-(3-Fluorophenyl)-1-[3-(4-{[(3S)-

3-methyl-1-
26 piperazinyl]lmethyl}phenyl) < /@\ 439
propanoyl]-4-piperidinamine F

(E26)

Iz




This whole was treated with 1.1 eq of IMHC in Et20to give a

hydrochl oride salt of the title corrpounéio(41 ng). M5 (ES): M+ 425. The
fol | owi ngwexampiiess E14- E20, were prepared from D28 andPCh&EPacnicrnes90
indicated in the table using nethods simlar to that described for Exanple
2, al though MPcarbonate was used in place of Si-carbonate in the am de
formation step and pall adi um bl ack was used in place of 10%d/C in the
deprotection step. Conpounds possess the general structure: Wiere YR3 is
exenplified in the table bel owkxanple 2 1

L/-(3-F uor%{gdylz)- 1-[ (3- (et hyl oxy)-4-{[(3S)-3-net hyl - 1- pi perazi nyl ] net hy
| } phenyl)ace - 4- pi peridi nam ne _gEZl,H_? A sol ution of D37 i42n}g,
0. 075mol ) ¥ 3. wRimethylyl spjpgsaginytimethyiirhanyprepanoylréddt i on was

stirred at fuRepheiyned-piptrriindidrie (B2gPn. The sol vent was renoved in vacuo
and the resi dugbparti t?oned bet ween DCM and water. The aqueous was basified

to pHL14 with 2M NaOH sol uti omeg mextracted with Et OAc (x3). The conbi ned
organi cs were dried and concent ed in vacuo to give the title conpound as
a colourless oil (20ng). dH (CD®™3, 250MHz) 7.27 (1H, d), 7.07 (1H, q),

6.79 (2H, mM, 6.22-6.41 (3H 1 M~ADb241H nm, 3.87 (1H n), 3.81 (3H s),

3.74 (2H, s), 3.65 (1H m, 3.54 .40 F M, 3.14 (1H1 m,
2.79-2.97 (6H M, 1.92-2.22 (4H1L m, 7@{'%@? 1.27 ( 1H, nm), 1.07 (
1HL m), 1.02 (3HL d). MB (ES): Mt 458° This e was treated with 1M HC
in Et206(4CQul) to give a hydrochloride salt Sf the title conmpound as a

grgfm sol |5¢Z ﬁﬂa&ul r?ﬁLof{d?g@)E@?@, b’{zlznml 1), polaiErsappotted D%Cl 310mg, 1.3mmotI/g,| -4
- uor o- o- - - -o- e - 1-plLperaz ey n C - 4-
pi peri di nyl%‘&}ﬂ“%&? @@hzkwqrmbsn%@%oﬁg( M| %&‘h@ '%degﬁ’%%& @."}ilhmml)
i n DCM ( 4myasapitebwit DRI51168, asMmefanddBe thixtind diitrat Joverhittht. "Ex4vshgemas

stirred for 1h then warned_to roomtenperature d stirred f .. The
sol vent wadesBdvedisamnive g isamanaie iandc T%‘?Pr@?ﬁr} together with 86M2P~3m)

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 (1ml) 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 cartridge eluting with MeOH
followed by 2M NH; in MeOH gave the title 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:
H
Me\(Nj,Me
N
m&
Me YR’

25  Where YR® is exemplified in the table below



chromat ography eluting with 0-10% (2M NH3 in MeOH)/ DCM fol | owned MDAP gave
the title conpound as a clear solid (58, 5ng). dH (CDClI 3, 400MHz) 7.31 (2H,
d), 7.21 WorBo0dn2479.07 (2H, m, 7.00 (1IH m, 5.38 (1H dpPCTEPAD6(OAHI M) ,
3.55 (2H, s), 3.49 (4H1 m, 2.81-2.98 (5H, m, 2.75 (2H, m, 2.02 (3H m,
1.69 ( 1H, t), 1.46 (2H, m, 1.00 (3H, d). M5 (ES): Mt 450. This whol e was
dissolved in DCM and treated with IMHC in Et20 (143ul) to give a

hydrochl oride sal of the title Coprhnllnrl /25!'7731) NS /EQ\ 50. Exan'p| e

23 1-[ 3- (4Expmpte §5) - 3, 5- D nﬁQB;D_UMal per azi nyl]n‘et ma_}phequ}.prOpanoyu
L/-(4- fl ) ). axture—of D43 (100ny,

0. 282mol - di 'n{e%‘*gﬁ@ﬁ% ALy 5/“3'“?@@2

di net hyl - 7pmulbﬂMEmm6hyWOMnemmm, 2-5% (5m) was
added sodium AC 42 pd m xture
stirred a =rr§'te(rga %o?gﬁﬁmégkhgﬂ—ﬁér?@n%“}n%ted ad. NaHCOB soljution was
added, th i b was sti rred(EZﬁ) 15m ns and tjhen extractpd wijth Et OAc.
The conbi acts—were—drted—{Na2So04)—and—concentrated +rm—vacuo to give
the crude product which was purified by chromatography eluting with 0-100%

Et OAc/ pent &xanipde 29ve 1, 1-di net hyI et hyl

(2f?, 6S) - 4 luoro pyl ) phe
nyl ] met hyl } &é“%ﬁéﬁe‘{)ﬁ;‘ﬁ BT‘%'i“H ¥%€a@g§&tﬂy§bﬁ%% %é*ﬁylﬁﬁq%éggg@ml S
whol e was di-gisfhoreghenylp4-pipksidinamines(B29) and stirred for 1.5h. The m xture
was concentrated and the title gonpound (100ng) was isol ated using an

| sol ute SCXcartridge. dH (CMEA3IN4POMHz) 7.23 (2H, d), 7.17 (2H, d), 6.88
(2H, t), 6.53 (2H, m, 4.52 (14 , 3.79 (1HL m, 3.42 (4H mM, 3.09 ( 1H,
m, 2.94 (4H, n), 2.83(1H1rr) 275(2H m, 2.63 (2H, n), 2.03 (2H 1 m,
1.59 (2H, t), 1.29 (1H, m, 1. : 102(6H d). M5 (ES): M+ 453.
Thi s whol e was dlssolvedlnDCM @

MHCI in Et20 (243ul) to
give Me Me

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-trisamine, 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,6S)-4-{[4-(2-{4-[(4-fluorophenyl)amino]-1-piperidinyl}-1 ,1 -dimethyl-
2-oxoethyl)phenyl]methyl}-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 similar to that described in Example 29.

20 Compounds possess the general structure:

Me\[ij,Me

Where YR? is exemplified in the table below



hydrochl ori de salt of the title conpound (98ngy). M5 (ES): M+ 453. The

foll ow ng exanpl e, E24, was prepared fr D42 using a nethod simlar to

t hat descwohked/die479Exanpl e 23. Conpounds possess t he geRreraP2&i003dUr €:
Wiere YR3 is exenplified in the table bel ow Exanple 25

yV- (4- Fl uor ophenyl ) -1-[3- (4-{[ (3S)-3-net hyl - 1- pi perazi nyl ] net hyl } phenyl)
propanoyl ] - 4- pi peri di nam ne (E25)To a m xture of D41 (100ng, 0.282mvol) and
phenyl met hyl (2S)-2-nethyl-1- piperazi necarboxylate (66ng, 0.281 mMmmol) in
1,2-DCE (5m ) was added sodiumtri (acetoxy)borohydride (90nmg, 0.423mol)
and the mlxture s{irAm@hat [room tenperature overnight] Saturated]|ag. NaHCO3
sol ution dExampled, The m Nture was Sompoundior 15ni n$ andYRhen eMHact ed
with Et OAd. The cor&ﬁﬁ%@éxtraets were dried (Na2SO4) [and concent|rated in

vacuo to dgive thejcrude prdducf th[@qua wm@twﬂqby chromat ogr gphy
el uting wijth 0-100% Et OAc/ gent ane to |vm p%g} yl net hyl (29)-4-{[4-

(3-{4-[(4-f ! uorophenyl)anino] pipefaginylime nY%sr opyl ) p | ]nethy| }-2-m
ethyl - 1- pi pescazi necapfpxyliat e. dyGthykprbp aM’V' .wz(g Thi s V&(y(@ﬁ 467
hydr ogenatjed in MpOH (5m ) |wi t h 10% Pd st . (20p) Bh. The

m xture was filtefed, concgntfiugrogh awd‘ LR‘P‘F"@\B/“‘W‘NDAP to give the t

tl
conpound (|69ny) . dH(CDCI3 400|\/Hz) 7. fg;;d)ZH d, 7.1y (2H, s), 6.88 |(2H
t), 6.53 (RH—m {4 51 (1H, 3.79_( QAQ(A—I m-—3.091(1H | m
(

I

2.73-2.98|(8H, m| 2.63 (2H, t) (%éﬁl?-{ffe(l'c@ﬂ(* 27 (1H, M| 1.15 (1H,
m, 1.00 (3H, d).|M5 (ES): }Mp.?; rmﬁy|}r=ated with 1M HJ

Et 20 (1744l) to glveahydrochlorlde saly the title 69y .
(ES): M (4381 The f P1Dwi lg exanpl bl-dimethylds prepar pdLf 2 | #8nfg a

nethod simlar to|that oxoethyl)phenyl]methyl}.3,5-
dimethylpiperazine (E31)

Example 32
N-(3-Fluorophenyl)-1-[3-(5-{[(3S)-3-methyl-1-piperazinyljmethyi}-2-
5  pyridinyl)propanoyl}-4-piperidinamine (E32)

H
N

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). 34 (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), 1.39 (2H, m), 1.06 (1H, m), 1.02 (3H, d). MS
(ES): MH* 440.
This whole was converted to a hydrochloride salt of the title compound (4mg).
15

Example 33
1-[(3-Chloro-4-{[(3S)-3-methyl-1-piperazinyljmethyl}phenyl)acetyl]-N-(3-
fluorophenyl)-4-piperidinamine (E33)



described for Exanple 25. Conpounds possess the general structure: Were
YR3 is exenplified in the table belo npl e 27

1-[ 2- (4- {WO2R 782478, 5- Di net hyl - 1- pi per azi nyl ] met hyl } pher¢gT)EPR@oAn390 | -

L/ -(4- fluorophenyl)-4-piperidinam ne (E27) A m xture of D46 (| OOy,

0. 27mmol ), pol ynmer-supported DCC (310ng, 1.3mol /g, 0.40mmmol) and

1- hydr oxybenzotriazole (50ng, 0.324muvol) in 2:1 DMF/ DCM (3m ) was treated
with D2 (51 ng, 0.26mmol) and the m xture stirred overni ght. Scavenger
resins (PS-frvsam ne, PS-isoc e and Si-carbonate) together with DCM
(~3m ) were added. The m xtur ggs stirred for ~3h and then filtered and
concentrated to give 1, 1-di nethyl et hyI

(2R, 6S)-4-{[4-(2-{4-[(4-fluoro no] 1 -piperidinyl}-1 -

met hyl - 2- oxoet hyl ) phenyl ] et hyl pi per azi necar boxyl ate. M5
(ES): M# 553. This whol e was di sSol veo“! i n| D@;rﬂ) and TFA (1nl) then
stirred for 1.5h. The solvents were re euo and the residue
re-evaporated fromtoluene and ether. Purif Fcation usi ng an | sol ute SCX

i d
corpound. 18 5 paftiot ptDAF (IRl D2tRimaly nBEA 0D MEDUG ToA (inl TP o
with 1.1 emlmmemas istirred Her at toagn vemeeraipse demhblor Thie selyemnt was remoyad ine
conmpound (12amand iMe Jggé%) Bwoﬁe%?betwesn e fapg %t&xq*ﬁgtaaae&%a yehqas

prepared from D46 a sing a simlar tot escri

Exanpl cb 27 baghembiowntilst wiseawentiaied died seluiary en exeacishwite DAR (3, The
?.T[erzn-ol( I4.f I{ [eggﬂlggglg?%éd%mlﬁ n%tel']&??g-g)i-ﬁlgéper azl n rlcentrated t? Splle t tltle Comg%unldpr opano
12 U s mootcbpheng 111831 e COCAHOOMHEELS) (Tt 251 9IS (o,
0. 256mml ) |\ PDRLY TR - & PSS [RY J35%. o8 PTn), 4.5 "TH, /9); 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), 2.7 (2H, m),
10 2.07 (3H, m), 1.78 (1H, ), 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 (0.28ml) 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/m! 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 FLuorometric Imaging Plate Reader (FLIPR,

Molecular Devices).

Master compound plates 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



0.385mmol ) and 1- hydroxybenzotriazole (18ng, 0.128mml) in 1:4 DVF/ DCM
(5m) was treated with D2 (50ng, O0.256mgpl) and the m xture stirred

over ni ghtwWogeengagger resins (PS-frisam ne, PS-isocyanat @CafR2@®6/0eaPbonat e)
were added, the 10 m xture was shaken for 2h and then filtered and
concentrated to give 1,1- dinethylethyl

(2f?,6S)-4-{[4-(2-{4-[(4- quorophenyI)am no] - 1- pi peridi nyl } - 1 1-di net hyl -

e 567, TRPGRRIe Bt eb Tatpien aa/EsA, TEiT CALRR A Ao R 1)

The sol ventrs PR ful eﬁtesedompomatwastaddgd Vcetrtehmushahyd:haogésomlfdmrmbnce)f the
title corrpoun 115 67. The,follow

£30- £33 naIESHoE, QP o 1 oftindi, Tt Ut et 3 TR S ¢ ne
tabl e usi n@aﬁatnbodrss sused| & dbtbntnhﬁat admctr rebsednsm aha acgvicent?&ionOréSpopseunds
possess_the general stru { Whe, B8 n’gllfled in the table

bel owExgrrpICB g5 were construce usnng a4 parameter oglstlce uation

N- ( 3- Fl uorophenyl ) -1-[3-(5-{[(3S) - 3- et hyl - 1- pi perazi nyl ] net hyl } - 2-

pyri di nyl) propanoyl ] - 4- pi peri di nam ne (E32) A solution of D52 (47nyg,
0.082mml ) was hydrogenated in MeCH (4m) w th palladi um bl ack catal yst
(23ng) for Exeswlifiepeompayeds @hthmla\te\nm@n tm\@ %E%&&pﬁ @xthe fLIAR pesdyby

chromat ography to give the title conmpound (4ng). dH (CDCI 3, 400MHz) 8. 42
(1H, d), 7.57 (1H, dd), 7.20 (1H, d), 7.08 (1H, q), 6.26-6.41 (3H, mM, 4.50
(1H, m, 3.92 (1H, mM, 3.67 (1H, mM, 3.46 (2H, mM, 3.15 (3H, m, 2.81-2.98
(6H1 m, 2.73 (2H, d), 2.05 (3HmM, 1.67 (2H, mM, 1.39 (2H1 m, 1.06 (1H,
m, 1.02 (3H, d). M5 (ES): M+ 440. This whole was converted to a

hydrochl ori de salt of the title conpound (4ng). Exanple 33
1-[(3-Chloro-4-{[(3S)-3-nethyl -1-pi perazl nyl ] met hyl } phenyl )acetyl]-/V-(3-



fl uorophenyl ) - 4-pi peridi nam ne (E33)To a solution of D55 (156ngy, 0.28mmmvl)
in DCM (20m ) was added TFA (5m ). The6di xture was stirred for at room

t enper at WO 206¥01&479 The sol vent was renoved in vacuo an@CTE®2¢0e4)30e
partitioned between DCM and water. The aqueous | ayer was basified to pHl4
wi th concentrated NaOH solution then extracted wwth DCM (x3). The conbi ned
organics were dried (MJSO4) and concentrated to give the title conpound as
a colourless oil ( 118ng). dH (CDCI 3. 400MHz) 7.43 (1H, d), 7.25 (1H s),
7.09 (2H m, 6.38 (1Htd), 6.33 (1H, dd), 6.26 (1H, nm, 4.52 (1H m, 3.85
(1H, m, 3.70 (2Hs), 3.62 (1HmM, 3.57 (2H, s), 3.44 (1H m, 3.16 (1H1
m, 2.91 (¢kim®. 2.77 (2H m, 2.07 (3H m, 1.78 (1H t), 1.33 (1H m,
1.15 (1H, m, 1.02 (3H, d). M5 (ES): M# 459/461 This whol e was di ssol ved
in MOH and treated with IM HCl in Et20 (0.28m ) to give a hydrochloride
salt ofgthe ti th%o%ﬁﬂﬁ&'@ﬂfofrﬁ@l@@)or aMRatrkdeutiddy 26684t451d saltfidasbrLI PR
functi onal agoni st assay protocol 24H hours prior to assay, CHO Kl cells
stably expressing the GPR38 receptQrNuer’e S ed (10,000 cells/well) into
poly-D-lysine coated 384-well blacK-wall, cliear-bottommcrotitre plates
(Geiner). On the day of assay, nedr spirated fromcell plates using
a cell washer (leaving 10ul of nedi a) _l re i medi ately | oaded with
| oadi ng buffer [Tyrodes (Elga water + IdmMNaCl + 5mM KCl + 20mM HEPES +
10m™ gl ucose + 1nM MgCl 2) + 1.5nM CaCl . Plamg/ m Probenicid
(predissolved in 1 MNaQH) + 0.25nmM brijliant black + 2uM Fluo 4 dye], and
i ncubated at 37.5C for 1 hour. Pl ates \X/ére then assayed on a FLuoronetric
| magi ng Pl ahereiReader (FLI PR, Ml ecul ar Devices). Mster conpound pl ates

wer e prepar, g g |(,g(bw ng
12nmM fi nal Ad Hlé r?’t]r é%aﬁégsa rSQrRFﬁrQ;LI glﬁgygg?gﬂ(}QWpl 8
10 4)a|ky| or C(M)alkoxy,
R' and R? are independently H or C. alkyl;
R® is optionally substituted phenyl or optionally substituted 5 or 6 membered

heteroaryl;
Xis (CR4R5),,;
15 nis1or2;
Y is NH, O or CH,
R* and R® are independently selected from hydrogen and C;.4) alkyl.

2. A compound of formula (I) or a pharmaceutically acceptable salt thereof, wherein:
20  A'is 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%),;

nis 1 or 2; and

R* and R® are independently hydrogen or methyl.

3. A compound according to any one of clams 1 to 2 wherein the
30 (piperazinyl)methylene substituent and X are para- to each other across ring A.



4. 1ul fromthe nmaster plate was transferred to a daughter plate, to which
50/ /1 of conpound dilution buffer (Tyrodes + 1ng/m BSA + 1.5mM CaCl 2) was
added. | rWORBOTALRLR, 1CQul of test conpound was added t oPCHEP2@I6/08738N0d
changes in fluorescence neasured over a 1 mnute tinmeframe. Maximum change
I n fluorescence over baseline was used to determ ne agoni st response and
concentration response curves were constructed, using a 4-paraneter

| ogi stic eguatdfboufd $ERrkih &8 aﬁ%ﬂ@lm%uﬁé 1ttBee, 'vmé?éiﬁ Imranaewear@ JURESO >
6.5 in the FLIPR assay, C aihs 1. onpound ormula (1) or a

phar maceut tr@alnygroa@e@pﬂémﬁ @pgralzmem@aétms h@l"? tw]%fﬁéﬁrpon yratighenyl or a
6- menbered heteroaryl ring, optionally substituted with hal ogen, C(1-

4) al kyl or C(1-4)al koxy; Rl and R2 are independently Hor C(1 ) alkyl; R3
i s optlonaﬁly sAl?@ﬂﬂOUﬂéée@ﬁéﬂ)ﬁﬂO"br optional ly substituted 5 or 6 menber ed

neter oagy! 1t-{GRIGIS Petiyl oibefiingimint oy )foctii- MiEnuBrboRad 2 ar e

| ndependentl gen A conpound of
formul a (Iﬂpmeﬂdlnﬁﬁmmceut | caI | y acceptabl e salt thereof wherein: Ais

DL onaG D e i i g -
plperldlnamlne
N-(4-fluorophenyl)-1-[(4-{[(3S)-3-methyl-1-piperazinyl]Jmethyl}-phenyl)acetyl]-4-

10 piperidinamine
3-({1-[(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl]-4-
piperidinyl}amino)benzonitrile
4-({1-[(4<[(3S)-3-methyl-1-piperazinylJmethyl}phenyl)acetyl]-4-

. piperidinyl}amino)benzonitrile

15  N-(3,4-difluorophenyl)-1-[(4-{[(3S)-3-methyl-1-piperazinyljmethyl}-phenyl)acetyl}-4-
piperidinamine
N-[4-fluoro-3-(methyloxy)phenyl]-1-[(4-{[(3S)-3-methyl-1-
piperazinyllmethyl}phenyl)acetyl]-4-piperidinamine
(39)-1-{[4-(2-{4-[(4-fluorophenyl)oxy]-1-piperidinyl}-2-oxoethyl)phenyl]methyl}-3-

20  methylpiperazine
(3S)-1-{[4-(2-{4-[(3-fluorophenyl)oxy]-1-piperidinyl}-2-oxoethyl)phenyllmethyl}-3-
methylpiperazine
1-[(4-{[(3S)-3-methyl-1-piperazinyljmethyl}phenyl)acetyl]-N-[3-
(trifluoromethyl)phenyl]-4-piperidinamine

25  1-[(4-{[(3S)-3-methyi-1-piperazinylmethyl}phenyl)acetyi]-N-[4-
(trifluoromethyl)phenyl]-4-piperidinamine
N-(3-fluorophenyl)-1-{[4-(1-piperazinylmethyl)phenyl]acetyl}-4-piperidinamine
N-(3-fluorophenyl)-1-[(4-{[(3R)-3-methyl-1-piperazinyllmethyl}phenyl)acetyl}-4-
piperidinamine |

30  N-(3,4-difluorophenyl)-1-{(4-{[(3R)-3-methyl-1-piperazinylmethyl}phenyl)acetyl]-4-
piperidinamine
(3R)-1-{[4-(2-{4-[(4-fluorophenyl)oxy]-1-piperidinyl}-2-oxoethyl)phenyl]methyl}-3-
methylpiperazine
(3R)-1-{[4-(2-{4-[(3-fluorophenyl)oxy]-1-piperidinyl}-2-oxoethyl)phenyljmethyl}-3-

35 methylpiperazine



nis 1 or 2; and R4 and R5 are independently hydrogen or nethyl. 3. A
conpound according to any one of clains6Z to 2 wherein the

(pi per aziwQI2pereriby/Pene substituent and X are para- to eRECH/EFRIS00EBEP 0SS
ring A 4. A conpound according to any one of clains 1 to 3, wherein Rl and
R2 are other than hydrogen and the piperazine C- carbons have the
3R5S-configu ration. 5. A conpound selected from

1-[(4-{[ (3R- (@(43{ (ARPBBSth! 1= é.p@rlaamwﬁemylhdﬁaamwe}ymhﬁnyl )acetyl]-

L/-(4-fluor en R | nam ne

L/-(3-Fl uor%‘gqﬂgﬁe)/"}g?xyib‘f'{)zﬂ ?r[?SS) 3- net hyl - 1- pi per azi nyl ] met hyl } phenyl ) acety
|']-4- piper4q- ﬂJ[(& (BR)3methy| era2|nyl]methyl}phenyl)acetyl]-4-

:\l]-(j_ f L):Jgrefﬂekﬁer\r‘]? }ﬂ@mo beng)rgnn%j - 1- pi perazi nyl ] met hyl } - phenyl ) acety

3- ({1-[ 64- {d-((3f4- ‘g3RFBJMéthﬂ—ﬂp;bll@@dé@ﬁ\&/l%é%?lﬂiﬁéﬁ&l)é&%yci)acety|] 4-
pi peri di nyl } am no)benzonitri
4- ({1-[ (4- {F{'R‘?E'Q)”y amiERanzanitileser azi nyl ] met hyl } phenyl ) acetyl ] - 4-

di nyl 1
D (L3 et S Tobany |y eet y1 ] - 4-
pi peri di narfrifiiorQ %W)PUWPVH“‘SP'P%Q ﬁ?’l"l‘i‘ﬁy) phenyl 1-1-[(4-{[(3S)-3-net hyl -

I L -

(55" i‘z'{)“y i 5@?‘5“‘[’%“??1’3403%“”*@““}’3“2&1 B e e ) 1 ) phenyl ] met
hyl } - 34 g}ygﬂ pjgeridinamine
(395)-1-{] 42@%&&5&(13{(@([(38)@&@&1\5/! ) DieraZnyiieeiyiighenybeeypsoet hyl ) phenyl | met

hyl } - 3- met hyl pi perazi ne
15[ (4- {[(3@993@%&}%“9@9&?%#“&&. nyl ] met hyl } phenyi ) acetyl ] - N-[ 3-
1-[3-(4{[(3R,5S)-3,5-dimethyl-1-piperazinyl)methyl}phenyl)propanoyl]-N-(4-

fluorophenyl)-4-piperidinamine

15  1-[3-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinylJmethyl}phenyl)propanoyl]-N-(3-
fluorophenyl)-4-piperidinamine
N-(4-fluorophenyl)-1-[3-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyl) propanoyl]-4-
piperidinamine
N-(3-fluorophenyl)-1-[3-(4-{[(3S)-3-methyl-1-piperazinylJmethyl}phenyl) propénoyl]-4-

20 piperidinamine
1-[2-(4-{[(3R,5S)-3,5-dimethyl-1 -piperazinyl]methyl}phenyl)propanoyl]-N-(4-
fluorophenyl)-4-piperidinamine
1-[2-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinyl)methyl}phenyl)propanoyl]-N-(3-
fluorophenyl)-4-piperidinamine

25 1-2-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinyl]methyi}phenyl)-2-methylpropanoyl}-N-(4-
fluorophenyl)-4-piperidinamine
1-[2-(4-{[(3R,5S)-3,5-dimethyl-1-piperazinylJmethyl}phenyl)-2-methylpropanoyi]-N-(3-
fluorophenyl)-4-piperidinamine
(3R,5S)-1-{[4-(2-{4-[(4-fluorophenyl)oxy]-1-piperidinyl}-1,1-dimethyl-2-

30 oxoethyl)phenyljmethyl}-3,5-dimethylpiperazine
N-(3-fluorophenyl)-1-[3-(5-{[(3S)-3-methyl-1-piperazinyllmethyl}-2-
pyridinyl)propanoyl]-4-piperidinamine ’
1-[(3-Chloro-4-{[(3S)-3-methyl-1-piperazinyljmethyl}phenyl)acetyl]-N-(3-fluorophenyl)-
4-piperidinamine

35  N-(2-fluorophenyl)-1-[(4-{[(3R)-3-methyl-1-piperazinyl]methyl}phenyl)acetyl]-4-
piperidinamine



(trifluoromethyl)phenyl]-4-piperidinamne 1-[(4-{[(3S)-3-nethyl-

- pi per azi nyl ] met hyl } phenyl ) acetyl ] - N-[ 4gg

(trifluorwoenéwdiygbenyl ] - 4- pi peri di nam ne PCT/EP2006/007390

N- (3-fl uorophenyl)-1-{[4-(1-pi perazinyl met hyl ) phenyl ] acetyl }-4-pi peri di nam
ne

N- (3-fl uorophenyl)-1-[(4-{[ (3R)-3-net hyl - 1- pi perazi nyl ] met hyl } phenyl ) acet yl

i e e
(3R) - 1- {[ 4-gider{dindnfide f | uor ophenyl ) oxy] - 1- pi peri di nyl } - 2- oxoet hyl ) phenyl ] net
hyl } - 3- I

(%R% 1- {Fﬁt% pr(%%fPfrﬂ%t%'p%B'R?ra)ZWWeTyB‘?WP%QWH 2- oxoet hyl ) phenyl ] met

hyl } - 3- plpendmyl}amlno)benzon|tr|Ie Vi3 oh I
rft Zyl B' Bg; %&ﬁ]ﬂﬂ&ﬁ@ {?]-her@)il- -p|pera%llnyl]}neRhypf}(?)rhf%}rzlylll)@(l:elk/ﬁEt ylyphenyl)acety
4-({1-[(4- {duﬁéila)ny&anmd)t}érrzdnmtrll@Bycﬁétmcydldmet hyl } phenyl ) acet yl ] - 4-
pi peri di nyl }am no) benzonitrile 3-({1 -[(4-{[(3R) -3-nethyl -
pi perazi nyl ] met hyl } phenyl ) acetyl]-4- piperidinyl}am no)benzonitrile

- Pl
1-[ (]fll- {[ (3M.- 3- mdcfia domﬁcnmﬁ&tb@ryﬂfdgﬂﬁ?dmylohpfwﬁmirh§¢% Blfdr-the trdatment of
t uor onget i di e

(N-EIBf | uor &BHQ%Q’)’%rﬂ%‘i’é‘*r&P@?Oﬁ% 85%@%%"8%3‘9@ met hyl - 1- pi per azi nyl | et hyl

} phenwib) acetyl ] - 4- pi peri di nam ne

[2)| I)lelrjfj(rj?nilé ({,;n %eo%§ﬁgctplqlaém%y wherepn %rc%%ldltlgn ]opglgg%le} ghenyl Jacetyl]-4-

]_:L [3-(4-{[ (g%&raﬁ)opaag‘eaxlrems(wworderglfmmamybbmdwu}abwel Bypemey! | - N- (4-
u

| uor ophenyl %stlpal?or? estlnaal pseudo—obstructlon paralytic ileus following surgery or other
manipulation, emesis, gastric stasis or hypomotility caused by various diseases such
16  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.

20 8. 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.

9. Use according to claim 8, wherein the condition or disorder are
25  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
30 thereof, appetite/metabolism related cachexia and other disorders such as

incontinence.

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
35 is CH, which comprises



1-[3-(4-{[ (3R 5S5)-3, 5-di net hyl -

- pi perazinyl ] net hyl } phenyl ) propanoyl | - N5d 3- f1 uorophenyl) - 4-pi peri di nam ne
N- (4-fl uovopheried7?9l -[ 3-(4-{[ (3S)-3-nmethyl -1 -pi perazi rgrjereqoapbisphenyl )
propanoyl ] -4- pi peridi nam ne
L/-(3-f|uorophenyl)-1-[3-(4-{[(38)-3-nethyI-l-piperazinyl]nethyl}phenyl)
propanoyl | - 4- piperidinamne 1-[2-(4-{[(3R

5S) - 3, 5-di net hyl.- 1- pi perazi nyl ].net phenyl ) propanoyl ] - N- ( 4-

P wor opheny ySSFRg BER BT RGHTG SR b

1-12-(4-{[ (3R 55)-3, 5-di net hyl - 1- plpera i nyl ] met hyl } phenyl ) propanoyl ] - N-( 3-
f1 uorophenyl ) - 4-pi peri di nam ne 1-[21(4-§[ (3R25S) -3, 5-di net hyl -
-piperazinyI]nethyl}phenyl)-Z-nethyIp opawoyl ] - N (4-

fl uor ophenyl) - 4- pi peri di nam ne

1-[2-(4-{[ (3R, 5S) -3, 5-di net hyl - 1- pi per awi nyl ] et hyl } phenyl ) - 2- net hyl pr opano
yl]-N-(3- fluorophenyl)-4-piperidinamn

(SR SSM| - AN~ AL quorophenbexyI-l-plper plnyIJ i .i-dinmethyl”-
oxoethyl)phenyl]neth I 3 5- di et hyl pi pera2|ne

N- ( 3- f | uor vyiieeeiy IR’ a_nr{ ? ame pp (deBned forgformula 11) gindeRds inwgiopaatdnyd uitable

Ey{kgln :LE@R@@??%%E?4§QLQ&%WﬁH%QBhﬁg?%%?ﬁ? ula('f1'§/|}pheny|)acety|] L/ -(3- fI

uor ophenyl ) - 4-piperidinanm ne L/-(2- quorophe,uyﬂ) 1 -[(4-{[(3f?)-3-methyl -

- pi per azi nyl ] met hyl } phenyl ) acetyl ] - 4-
pi peri di nam neL/-(3-fl uorophenyl)-1-[(5-{[( - 3- et hyl - 1- pi per azi nyl ] net hy
| }-2-pyridinyl)acetyl]-4- piperidinam ne

2- ({1-T (4-{[(3f?)-3-nethyl - 1- pi zi pyl ] met h
pi peri di nyl }ani no) benzonitrile Wm
o

(1

wherein Y and R® are as defined for formula (1), in reaction conditions suitable for a

} phenyl ) acet yl | - 4-

reductive alkylation, in a suitable solvent; and
10

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

1.Converting one compound of formula (I) into another compou'nd of formula (1);
2.Removing any protecting group;

15 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 (lil), which process
comprises reacting a compound of formula (IV)
20

(Iv)
wherein R® and Y are as defined in relation to formula (1) in claim 1, with a compound
of formula (V)



2-fluoro-4-({1 -[(4-{[(3S)-3-nmethyl -1 -piperazinyl]nethyl}phenyl)acetyl]-4-
pi peridi nyl }am no)benzonitrile hydrochl ggide 6. Use of a conpound according
to any orwochomliad7as 1 to 5 for the treatnent of condit PCHEPRIOCHIBON der S
medi ated by GPR38 receptors. 7. Use according to claim®6, wherein the
condition or disorder is gastroesophageal reflux disorders, functional
dyspepsia, irritable bowel syndrone, constipation, intestinal

pseudo- obstruction, paralytic ileus follow ng surgery or other
mani pul ati on, enesis, gastric stasis or hyponotility caused by various

di seases such as di abetes and/ O®H® e _adm ni stration of other drugs,
Crohn's disease, colitis, cachexia a$ i th advanced di seases such
as cancer and/or the treatnent thereg appekit e/ met abol i smrel at ed
cachexi a and other disorders such as incontinefce. 8. Use of a conpound
according to any one of clains 1 to 5 Rg manuf acture a nedi canent for use
in the treatnment of conditions or disor érs nmedi ated by GPR38 receptors. 9.
Use accor diihgetrsesgnseof 8 suilpie epuplinageagendli ti on or disorder are
gastroegophageal reflux disorders, functional dyspepsia, irritable bowel
syndronme, constipation, intestinal pseudo-obstruction, paralytic ileus

fol | owi ng S deprpcens for Mg preaaiaion #f acteompmupdios a plrsmaceuticatiys acceptable
hyponoti | i i i C i t . t he
e i st ot OCRRrd Ry GhE R i {010 SInEh PR GerilEha X iy Yh:

associ at ed Whichhcomprisaged di seases such as cancer and/or the treatnent

t hereof, appetite/ netabolismrelated cachexia and other disorders such as

i nconti nence. 10. A process for the preparation of a conpound or a

phar mad@ut iag saclingha cempawndoffammpula Kéh.eof according to any one of clains 1

to 5 when A is phenyl and X ?
R‘\,[N:,rR2
N

OH
(V1)
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
15  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 formula (1) into another compound of formula (1);

20  2.Removing any protecting group;or
3.Forming a suitable pharmaceutical acceptable salt or solvate of the compound so
formed.

13. A process for the preparation of a compound of formula (V1), which comprises
25  hydrolysis and decarboxylation of a compound of formula (V1)



is CH2 which conprisesa) reacting of a conmpound of formula (I1) (I1)
wherein Rl and R2 are as defined for fofqmula (1) and Qis hydrogen or a

sui t abl e WORPEHER47Pr ot ecting group with a conpound of f ®@CEIPa00EI0DT3p0 (111)
wherein Y and R3 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 nore of the follow ng reactions:
1. Converting one conpound of formulg (1) into another conpound of formula
(I'); 2.Renpbving any protecti ng'i1gr oup; 3.Form ng a suitable pharnaceuti cal
acceptabl e salt or solvate of . nd so forned. 11. A process for the
preparation of a conpound of for [11), which process conprises
reacting a conpound of formula (I N V) wherein R3 and Y are as defined in
relation to formula (1) inclaiml1l,jwith a conpound of fornmula (V)(V) in
the presence of a suitable coupling~eagent. 12. A process for the
preparation of a conpound or a phar iy acceptable salt thereof
according to any one of clainms 1 to 5 \ 'ghenyl and X is CH2 which
conprises a) reacting a conpound of fornula (VI?, (M) wherein RL and R2
are as defined in relation to formula (1) _ 280 is hydrogen or a suitable
nitrogen protecting group with a corrpounooof P%r mul a (I'V) in the presence

of (V). :
wherein R', R?, and Q are as defined in claim 12 and P is a suitable alkyl group.

5 14. A compound of formula (lIl), (Vi) 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
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a suitable coupling reagent, in a suitable solvent; and b) thereafter
optionally carrying out one or nore of the follow ng reactions:

1. Conver twagoeora2479npound of forrmula (1) i nto anot her ceeparaecod73por mul a
(I'); 2.Renpbving any protecting group;or 3.Form ng a suitable pharmaceuti cal
acceptabl e salt or solvate of the conpound so fornmed. 13. A process for the
preparation of a conpound of forrmula (M), which conprises hydrol ysis and
decar boxyl ati on of a conpound of fo mula (MI1)(VII). wherein RL, R2, and Q
are as defined in claim12 and P |S|a suktable al kyl group. 14. A conpound
of formula (I11), (M) or (VIIR N , R2, R3 and Y are as defined in
relation to formula (1) in claim ilns hydrogen or a suitable nitrogen
protecting group and P is a suita I kyl group (M)15. A pharnaceutlcal

15. A pharmaceutical composition comprising a compound accordihg to any one
5 ofclaims 1to5.

16. A process for the preparation of a pharmaceutical composition according to
claim 15.

10 17. A method of treatment for conditions or disorders in mammals including
humans which can be mediated via the GPR-38 receptors.
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