
WO 2008/000729PCT/EP2007/056342 1 PIPERAZINYL DERIVATIVES USEFUL IN THE
TREATMENT OF GPR38 RECEPTOR MEDIATED DISEASES The present invention relates to novel
benzylpiperazine derivatives having pharmacological activity, processes for their preparation,
pharmaceutical 5compositions containing them and their use in the treatment of various disorders.
0PR38 is a 7-transmembrane, 0-protein coupled receptor, with high affinity for the peptide motilin
[Feighner et al., Science 1999, 284, 2184], suggesting that endogenous motilin exerts all or most of its
activity via this receptor. 10 Motilin is a 22 amino acid peptide found in large amounts within
endocrine-like cells of the gastrointestinal tract, and especially in the duodenum-jejunum areas. During
fasting, the peptide is known to be associated with the onset of Phase III migrating complex activity
within the stomach [Boivin et al., Dig. Dis. ScL 1992, 37, 1562],  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 Physiot 1998, 274, 080]. In addition, higher concentrations of motilin directly evoke a
small contraction of the muscle [Van Assche et al., Eur. J. PharmacoL 1997, 337, 267]. 30The
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 clinical studies to be undertaken in
order to examine the clinical potential of motilin  WO 2008/000729PCT/EP2007/056342 2 receptor
agonists. These studies have consistently demonstrated an ability to increase gastric emptying in
various conditions associated with gastroparesis, such as functional dyspepsia and diabetic
gastroparesis. Further, erythromycin has. been shown to increase lower esophageal sphincter
pressure in man, which together with 5 the increase in gastric emptying, suggests a role in the
treatment of gastroesophageal reflux disorders (GERD). Finally, erythromycin has been used to
promote intestinal propulsive activity, finding clinical utility in the treatment of pseudo-obstruction and
in conditions with impaired colonic motility [Peeters, in Problems of the Gastrointestinal Tract in
Anaesthesia Ed., Herbert MK et al. Springer-Verlag, 10Berlin, Heidelberg 1999, pp 39-51].
Consequently it is expected that agonists at the GPR38 receptor will mimic the activity of motilin or of
other substances acting at this receptor, such as erythromycin, and find clinical utility in the treatment
of gastrointestinal disorders associated with 15 hypomotility, especially the functional bowel disorders
such as GERD, functional dyspepsia (FD) and irritable bowel syndrome (IBS). The compounds will
also be useful for the treatment of other Cl conditions where the cause is known and in which GI
motility is reduced. Such conditions include constipation, caused by various diseases such as those
associated with neuropathy, and/ or by the administration of 20 other drugs, intestinal
pseudo-obstruction, paralytic Deus 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,
or in enterally fed patients. 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 (58.46 -
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 - the treatment of cancer or by the presence of the cancer itself.  WO
2008/000729PCT/EP2007/056342 3 et al., Dig. Dis. ScL 1998, 43, 715-710] and the changes in
motilin receptor density during colitis [Depoortere et al., Neurogastroenterol. Motif. 2001, 13, 55]
suggests a utility for agonists at the motilin receptor for the treatment of inflammatory bowel conditions
in general. 5 Finally, GPR38 is also found in regions outside the gastrointestinal tract. These areas
include the pituitary, adipose tissue, urinary bladder and certain areas of the brain. The former
suggests clinical utility in the promotion of pituitary function, such as the release of growth hormone
secretagogues, the presence within adipose tissue 10 again suggests a role in the control of body
weight, and the presence within the urinary bladder suggests a role for agonists at this receptor in the
treatment of incontinence. The presence of GPR38 within the brain supports the gastrointestinal and
feeding utilities already mentioned, but in addition, suggests an involvement of the receptor in a
greater spectrum of vagal-hypothalamic functions. 15 W09410185, EP838469, W09823629,
DE19805822, and US6165985 claim erythromycin derivatives targeting GPR38 for use in disorders
relating to gastrointestinal motility. W09921846, W00185694, W00168620, W00168621, and
W00168622 disclose a series of small molecule antagonists of the GPR38 receptor. 20 JP07138284
and EP807639 disclose peptide agonists. JP09249620, W002092592, W005027637, US2005065156
and Li et al., (2004, Journal of Medicinal Chemistry, 47(7) p1704-1708) disclose series of small
molecule agonists. WO 05012331 and WO 05012332 disclose macrocyclic compounds which are
agonists or antagonists of mammalian motilin or ghrelin receptors. WO 06127252 discloses
erythromycin 25derivatives. W007/007018 describes compounds of formula (A), which have activity as
agonists of the GPR38 receptor   



WO 2008/000729PCT/EP2007/056342 4 W007/012479 describes compounds of formula (B), which
have activity as agonists of the GPR38 receptor A structurally novel class of compounds has now
been found which provides agonists of the GPR38 receptor. 10The present invention therefore
provides compounds of formula (I) and salts thereof (hereinafter known as "compounds of the
invention"): wherein 15A is phenyl or a 6-membered heteroaryl ring, optionally substituted with one
susbsituent selected from halogen, C(14)alkyl and Co_olkoxy; R1 and R2 are independently H or
C(14)alkyl; R3is an optionally substituted phenyl, heteroaryl ring, or heterocyclic ring;      B is an
optionally substituted phenyl, 6-membered heteroaryl ring or 6-membered 20heterocyclic ring
connected to the amide carbon via a carbon atom; Y is a bond, NH, N-C(14olkyl, 0, C=0, or CH2; R4 is
hydrogen,C(14) alkyl or C(14)alkoxyalkyl.  WO 2008/000729PCT/EP2007/056342 5 The present
invention also provides compounds of formula (IA) or a pharmaceutically acceptable salt or solvate
thereof:    wherein A is phenyl or a 6-membered heteroaryl ring, optionally substituted with halogen,
0(1. 4)alkyl or C(14)alkoxy; 10R1 and R2 are independently H or C(14) alkyl; R3 is an optionally
substituted phenyl, heteroaryl ring, or heterocyclic ring; B is an optionally substituted phenyl,a
6-membered heteroaryl ring or a 6-membered heterocyclic ring connected to the amide carbon via a
carbon atom; Y is a bond, NH, N-C(14)alkyl, 0, 0=0, or CH2; 15R4 is hydrogen or C(l4) alkyl. When R3
or B is substituted, it may have 1, 2 or 3 substituents, each independently
selectedfromhalogen,C(14)alkyl,C(14)alkoxy,C(3.2)cycloalkyl,hydroxy, trifluoromethoxy,
trifluoromethyl, nitro, cyano, phenyl, NH2, NHR5, NR5R6, NHCOR5, 20 NHSO2R5, C(0)CF3,
C(0)C(14)alkyl, C(0)C(3_ncycloalkyl, C(0)0C(14)alkyl, C(0)0;3_ ncycloalkyl, OC(0)C(14)alkyl,
OC(0)C(3_7)cycloalkyl, CONH2, CONHR5, CONR5R6, SOR6, SO2CF3, S02R6, OSO2R6,
OSO2CF3, SO2NH2, SO2NHR5, SO2NR5R6, where R5 and R6 may be the same or different and
represent 0(14) alkyl, phenyl optionally substituted with halogen or 5 or 6 membered heteroaryl
optionally substituted with 25halogen. In one embodiment R3 is substituted by fluorine, chlorine,
cyano, CONH2, methyl, methoxy or trifluoromethoxy.  WO 2008/000729PCT/EP2007/056342 6 The
term "alkyl" as a group or part of a group e.g. alkoxy or hydroxyalkyl refers to a straight or branched
alkyl group in all isomeric forms. The term "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- 5butyl, sec-butyl, or tert-butyl, Examples of such alkoxy groups include
methoxy, ethoxy, propm, iso-propoxy, butoxy, iso-butoxy, sec-butoxy and tert-butoxy. Suitable
C(37)cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, cycloheptyl. 10 As
used herein, the term "halogen" refers to fluorine (F), chlorine (Cl), bromine (Br), or iodine (I) and the
term "halo" refers to the halogen: fluoro (-F), chloro (-Cl), bromo (-Br) and iodo (-I). 



15 The term "heteroaryl ring" represents a 5 or 6 membered unsaturated aromatic ring which
comprises one or more heteroatoms. When the term heteroaryl represents a 5 membered group it
contains a heteroatom selected from 0, N or S and may optionally contain a further 1 to 3 nitrogen
atoms. When heteroaryl represents a 6- membered group it contains from 1 to 3 nitrogen atoms.
Examples of such 5 or 6 20 membered heteroaryl rings include pyrrolyl, triazolyl, thiadiazolyl,
tetrazolyl, imidazolyl, pyrazolyl, isothiazolyl, thiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, furazanyl,
furanyl, thienyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl and triazinyl. The term "heterocyclic ring"
represents a saturated or partially saturated 5 or 6 25 membered ring which comprises one or more
heteroatoms selected from nitrogen, oxygen and sulphur. Examples of such heterocyclyl groups
include pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl. In one embodiment of the invention A is
optionally substituted phenyl or pyridyl. 30 In one embodiment of the invention Ft1 is hydrogen or
methyl. In one embodiment of the invention R2 is hydrogen or methyl.  WO
2008/000729PCT/EP2007/056342 7 In one embodiment of the invention R3 is optionally substituted
phenyl, morpholinyl, piperidinyl, oxadiazolyl, pyridyl, pyrimidinyl, imidazolyl, pyrrolyl. In a further
embodiment R3 is optionally substituted phenyl, morpholinyl or piperidinyl. 5In one embodiment of the
invention B is optionally substituted phenyl, piperidinyl, pyrimidinyl or pyridyl. In one embodiment of the
invention Y is NH, 0, CH2, C=0 or a bond. 10In one embodiment of the invention R4 is hydrogen,
methyl, ethyl, methoxyethyl or isopropyl. In a further emodiment R4 is methyl. In one embodiment of
the invention, A is optionally substituted phenyl or pyridyl; and/or 15R1 is hydrogen or methyl; and/or
R2 is hydrogen or methyl; and/or R3 is optionally substituted phenyl, morphofinyl or piperidinyl; and/or
B is optionally substituted phenyl, piperidinyl, pyrimidinyl or pyridyl; and/or      Y is NH, 0, CH2, C=0 or
a bond; and/or 20R4 is methyl; and salts thereof. In another embodiment of the invention, A is
optionally substituted phenyl or pyridyl; and/or R1 is hydrogen or methyl; and/or 25R2 is hydrogen or
methyl; and/or R3 is optionally substituted phenyl, morpholinyl, piperidinyl, oxadiazolyl, pyridyl,
pyrimidinyl, imidazolyl, pyrrolyl; and/or B is optionally substituted phenyl, piperidinyl, pyrimidinyl or
pyridyl; and/or Y is NH, 0, CH2, C=0 or a bond; and/or 30R4 is hydrogen, methyl, ethyl, methoxyethyl
or isopropyl; and salts thereof. It is to be understood that the present invention covers all combinations
of the substituent groups described hereinabove.  represents optionally substituted phenyl or pyridyl,
the RpiperazinyOmethylene-AN(R4)-C(.0)-1 group and [-Y-R3] group are either pat-a- or meta- to
each other across ring B. 5In certain of the compounds of formula (I), 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 stereoisomers. The invention extends to all optical isomers
such as stereoisomeric forms of the compounds of formula (I) including enantiomers, diastereoisomers
and mixtures 10 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 obtained by
conventional stereoselective or asymmetric syntheses. Preferred compounds of formula (I) wherein RI
and R2 are both methyl are those wherein the piperazine C* carbons have the 3R,5S-configuration.
Preferred compounds of 15formula (I) wherein one of RI and R2 is methyl and the other is hydrogen
are those wherein the piperazine C* carbon has the S-configuration Certain of the compounds herein
can exist in various tautomeric forms and it is to be understood that the invention encompasses all
such tautomeric forms. 



20 Suitable compounds of the invention are:
6-(3-fluoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinylimethyl}pheny1)-3-
pyridinecarboxamide (El) 25
6-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E2)
1-(4-fluoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-4-
30piperidinecarboxamide (E3)
6-(4-fluoropheny1)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-l-piperazinyllmethyl}pheny1)-3-
pyridinecarboxamide (E4)
6-(4-fluoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
35pyridinecarboxamide (E5)  WO 2008/000729PCT/EP2007/056342 9
N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-6-(4-morpholiny1)-3- pyridinecarboxamide
(E6) 4'-fluoro-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-4- biphenylcarboxamide
(E7) 56-(4-fluoropheny1)-2-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E8)
1-[(3-fluorophenyl)carbony1]-N-methyl-N-(4-{[(3S)-3-methyl-lpiperazinyl]methyl}pheny1)-4-piperidineca
rboxamide (E9)      1-[(3-fluorophenyOmethyl]-N-methyl-N-(4-{[(3S)-3-methyl-1-
10piperazinylimethyl}pheny1)-4-piperidinecarboxamide (El 0)
1-(4-chloropheny1)-N-methyl-N-(4-{{(3S)-3-methyl-1 -piperazi nyl]methyl}pheny1)-4- pi
peridinecarboxamide (Ell) N-methyl-N-(4-{[(3S)-3-methyl-1
-piperazinyl]methyl}pheny1)-6-(1-piperidiny1)-3- pyridinecarboxamide (E12)
156-(2-fluoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1 -pi perazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E13) 6-(2,4-difluoropheny1)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-
piperazinylimethyl}pheny1)-3-pyridinecarboxamide (E14)
6-(3,4-difluoropheny1)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-
20piperazinyl]methyl}pheny1)-3-pyridinecarboxamide (El 5)
6-(3-fluoropheny1)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl)pheny1)-3-
pyridinecarboxamide (E16) 4-[(3-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyl)benzamide (E17)
256-(3-cyanopheny1)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-l-piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E18)
6-(4-cyanopheny1)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-l-piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E19)  WO 2008/000729PCT/EP2007/056342 10
4-[(4-fluoropheny))oxyFN-methyl-N-(4-{[(3S)-3-methyl-1- piperazinyl]methyl)phenyl)benzamide (E20)
N-(4-{[(3R,5S)-3,5-dimethy1-1-piperazinyl]methyl}pheny1)-6-(4-fluoropheny1)-N,2-
dimethyl-3-pyridinecarboxamide (E21) 52-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyObenzamide (E22)
N-(4-{[(3R,5S)-3,5-dimethy1-1-piperazinyl]methyl}pheny1)-6-(4-fluoropheny1)-Nmethyl-3-pyridinecarbo
xamide (E23)      4-[(2-fluorophenyl)oxA-N-methyl-N-(4-{[(3S)-3-methyl-1-
10piperazinyl]methyl}phenyObenzamide (E24)
3-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1- piperazinyl]methyl}phenyl)benzamide (E25)
3-[(3-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1- piperazinyl]methyl}phenyObenzamide (E26)
156-[(4-fluorophenyl)amino]-N-methyl-N-(4-{[(3S)-3-methyl-1- 



piperazinyl]methyl}pheny1)-3-pyridinecarboxamide (E27)
2-(4-fluoropheny1)-N,4-dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-5-
pyrimidinecarboxamide (E28)
2-(4-fluoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-5-
20pyrimidinecarboxamide (E29)
6-(4-fluoropheny1)-N,2-dimethyl-N-(4-{[(3R)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E30)
6-(4-fluoropheny1)-N-methyl-N-(4-{[(3R)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E31) 254'-fluoro-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
biphenylcarboxamide (E32) 4'-fluoro-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-2-
biphenylcarboxamide (E33)  WO 2008/000729PCT/EP2007/056342 II
6-(3-fluorophenyI)-N-methyl-N-[4-(1-piperazinylmethyl)pheny1]-3- pyridinecarboxamide (E34)
6-[(3-fluorophenyl)oxy]-N-methyl-N-(44[(3S)-3-methyl-1-piperazinyl]methyllpheny1)-3-
pyridinecarboxamide (E35)
56-[(2-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E36) 6-(3-fluoropheny1)-N,2-dimethyl-N14-(1-piperazinylmethyl)pheny1]-3-
pyridinecarboxamide (E37)
6-(2-cyanopheny1)-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
10pyridinecarboxamide (E38) 6[2-(aminocarbonyl)phenyli-N,2-dimethyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}pheny1)-3-pyridinecarboxamide (E39)
6-(2-cyanopheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide (E40) 156-(3-fluoropheny1)-N-methyl-N-(3-methyl-4-{[(3S)-3-methyl-1-
piperazinylynethyl}phenyl)-3-pyridinecarboxamide (E41)
6-(3-cyanopheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyflmethyl}pheny1)-3-
pyridinecarboxamide (E42)
6-[(3-cyanophenypoxy]-N-methyl-N-(4-([(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-
203-pyridinecarboxamide (E43)
N-(2-fluoro-4-(K3S)-3-methyl-1-piperazinyl]methyllpheny1)-6-(3-fluoropheny1)-Nmethyl-3-pyridinecarb
oxamide (E44) 5-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methy1-1-piperazinyl]methyl}pheny1)-2-
pyridinecarboxamide (E45)
255-[(3-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methy1-1-piperazinyl]methyl}pheny1)-2-
pyridinecarboxamide (E46)
N-(2-fluoro-4-{[(35)-3-methy1-1-piperazinyl]methyl}pheny1)-6-[(4-fluorophenyl)oxy]-Nmethy1-3-pyridin
ecarboxamide (E47)  WO 2008/000729PCT/EP2007/056342 12
5-[(3-cyanophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-
2-pyridinecarboxamide (E48) 5-[(4-fluorophenyl)aminol-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]nethyl)phenyl)-2-pyridinecarboxamide (E49)
51-[(3,4-difluorophenyOmethyl]-N-methyl-N-(4-{[(3S)-3-methy1-1-
piperazinylimethyl}pheny1)-4-piperidinecarboxamide (E50)
1-[(4-fluorophenyOmethyli-N-methyl-N-(4-{[(3S)-3-methy1-1-
piperazinygmethyl}pheny1)-4-piperidinecarboxamide (E51)
N-(3-fluoro-4-{[(3S)-3-methy1-1-piperazinyl]methyllpheny1)-6-(3-fluoropheny1)-N-
10methy1-3-pyridinecarboxamide (E52)
N-(3-fluoro-4-{[(3S)-3-methy1-1-piperazinyl]methyllpheny1)-6-[(4-fluorophenyl)oxyl-Nmethy1-3-pyridine
carboxamide (E53) 1-[(3-cyanophenyl)methy1]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}pheny1)-4-piperidinecarboxamide (E54) 



151-[(4-cyanophenyOmethyl]-N-methyl-N-(4-{[(3S)-3-methy1-1-
piperazinyl]methyl}pheny1)-4-piperidinecarboxamide (E55)
6-(3-fluoropheny1)-N-(1-methylethyl)-N-(4-{[(3S)-3-methyl-1-
piPerazinyl]methyl}pheny1)-3-pyridinecarboxamide (E56)
N-ethyl-6-(3-fluoropheny1)-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
20pyridinecarboxamide (E57) 6-(3-fluoropheny1)-N12-(methyloxy)ethy1FN-(4-{[(38)-3-methyl-1-
piperazinyl]methyl}pheny1)-3-pyridinecarboxamide (E58)
6-[(4-fluorophenyl)oxy]-N-methyl-N-(3-methy1-4-{R3S)-3-methyl-1-
piperazinylimethyl)phenyl)-3-pyridinecarboxamide (E59)
256-(341uoropheny1)-N-methyl-N-(5-{[(3S)-3-methyl-1-piperazinyl]methyl)-2-pyridinyl)-3-
pyridinecarboxamide (E60)
6-[(4-fluorophenyl)oxy]-N-methyl-N-(51(3S)-3-methy1-1-Piperazinyl]methyl)-2-
pyridiny1)-3-pyridinecarboxamide (E61)  WO 2008/000729PCT/EP2007/056342 13
6-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyllpheny1)-2-
pyridinecarboxamide (E62)
6-(4-fluoro-1-piperidiny1)-N-methyl-N-(4-{[(3S)-3-methy1-1-piperazinyl]methyl}pheny1)-
3-pyridinecarboxamide (E63)
56-(3-fluoropheny1)-N-methyl-N-(4-1[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-2-
pyridinecarboxamide (E64) N-methyl-4-(3-methyl-1,2,4-oxadiazol-5-y1)-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyObenzamide (E65)
N-ethy1-6-[(4-fluorophenypoxy]-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-
10pyridinecarboxamide (E66)
N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-6-(3-pyridinyloxy)-3- pyridinecarboxamide
(E67) 6-[(3-fluorophenypoxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyllpheny1)-2-
pyridinecarboxamide (E68) 156-(4,4-difluoro-1-piperidiny1)-N-methyl-N-(4-{[(35)-3-methy1-1-
piperazinyl]methyl}pheny1)-3-pyridinecarboxamide (E69)
6-[(4-fluorophenyl)oxy]-N-methyl-N-(6-{[(3S)-3-methy1-1-piperazinyl]methyl}-3-
pyridiny1)-3-pyridinecarboxamide (E70)
5-(4-fluoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-2-
20pyridinecarboxamide (E71)
5-(3-cyanopheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-2-
pyridinecarboxamide (E72)
N-methyl-5[3-(methyloxy)pheny1]-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-
2-pyridinecarboxamide (E73)
25N-methyl-5-[4-(methyloxy)pheny1]-N-(4-{[(3S)-3-methyl-1-PiPerazinyllmethyl}pheny1)-
2-pyridinecarboxamide (E74)
5-(3-fluoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-2-
pyridinecarboxamide (E75)  WO 2008/000729PCT/EP2007/056342 14
6-(4-fluoropheny1)-N-methyl-N-(6-{[(3S)-3-methyl-1-piperazinyl]methyl}-3-pyridiny1)-3-
pyridinecarboxamide (E76)
6-[(4-fluorophenypoxy]-N-methyl-N-(4-methy1-5-{[(3S)-3-methyl-1-piperazinyl]methyl)-
2-pyridinyl)-3-pyridinecarboxamide (E77)
5N,2'-dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3,4.-bipyridine-6- carboxamide (E78)
6-[(4-fluorophenyl)oxy]-N42-(methyloxy)ethyl]-N-(4-{[(3S)-3-methy1-1-
piperazinyllmethyl}pheny1)-3-pyridinecarboxamide (E79)
N-(3-chloro-4-([(3S)-3-methy1-1-piperazinyl]methyl}phenyl)-6-[(4-fluorophenyl)oxy]-N-
10methy1-3-pyridinecarboxamide (E80)
N,2'-dimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-2,4'-bipyridine-5- carboxamide (E81) 



N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-4-(2-pyridinyl)benzamide (E82)
15N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-4-(2- pyrimidinyl)benzamide (E83)
N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-4-(1H-pyrazol-1- y1)benzamide (E84)
N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-6-(1H-pyrrol-1-y1)-3-
20pyridinecarboxamide (E85) N-methyl-N-(4-{[(35)-3-methyl-1-piperazinyl]methyl}phenyl)-4-{[4-
(trifluoromethyl)phenyl]carbonyl}benzamide (E86)
5-(4-cyanopheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-2-
pyridinecarboxamide (E87)
256-(441uoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]nethyl}phenyl)-2-
pyridinecarboxamide (E88) N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-4-(6-methyl-3-
pyridinyl)benzamide (E89)  WO 2008/000729PCT/EP2007/056342 Is
N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyllmethyl}phenyi)-4-(2- pyrazinyObenzamide (E90)
6-(4-fluorophenyI)-N-methyl-N-(5-{[(3S)-3-methyl-1-piperazinyl]methy1}-2-pyridiny1)-2-
pyridinecarboxamide (E91)
56-(3-fluoropheny1)-N-methyl-N-(5-{[(3S)-3-methyl-1-piperazinylimethyl}-2-pyridinyl)-2-
pyridinecarboxamide (E92) 2-[(3-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}phenyl)benzamide (E93) 10and salts thereof. One embodiment of the invention is
6-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-
methyl-1-piperazinyl]methyl}pheny1)-3-pyridinecarboxamide or a salt thereof. 15A further embodiment
of the invention is 6-[(4-fluorophenyl)oxy)-N-methyl-N-(4-
{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-3-pyridinecarboxamide fumarate salt. One embodiment
of the invention is 6-[(4-fluorophenyl)oxyj-N-methyl-N-(4-methyl-5-
{[(3S)-3-methyl-1-piperazinyl]methyl}-2-pyridiny1)-3-pyridinecarboxamide or a salt 20thereof. Included
within the scope of the "compounds of the invention" are all salts, solvates, hydrates, complexes,
polymorphs, prodrugs, radiolabelled derivatives, stereoisomers and optical isomers of the compounds
of formula (I). 25 The compounds of formula (I) can form acid addition salts thereof. It will be
appreciated that for use in medicine the salts of the compounds of formula (I) should be
pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be apparent to those
skilled in the art and include those described in J. Pharm. Sc.,  30 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  WO
2008/000729PCT/EP2007/056342 16 (I) may form acid addition salts with one or more equivalents of
the acid. The present invention includes within its scope all possible stoichiometric and
non-stoichiometric forms. 5The compounds of formula (I) and salts thereof may be prepared in
crystalline or non-crystalline form, 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. 10Salts and solvates having
non-pharmaceutically acceptable counter-ions or associated solvents are within the scope of the
present invention, for example, for use as intermediates in the preparation of other compounds of
formula (I) and their pharmaceutically acceptable salts. 15Additionally, the compounds of formula (I)
may be administered as prodrugs. As used herein, a "prodrug" of a compound of formula (I) is a
functional derivative of the compound which, upon administration to a patient, eventually liberates the
compound of formula (I) in vivo. Administration of a compound of formula (I) as a prodrug may enable
the skilled artisan to do one or more of the following: (a) modify  20 the onset of action of the
compound in vivo; (b) modify the duration of action of the compound in vivo; (c) modify the
transportation or distribution of the compound in vivo; (d) modify the solubility of the compound in vivo;
and (e) overcome a side effect or other difficulty encountered with the compound. Typical .functional
derivatives used to prepare prodrugs include modifications of the compound that are chemically  25 or
enzymatically cleaved in vivo. Such modifications, which include the preparation of phosphates,
amides, esters, thioesters, carbonates, and carbamates, are well known to those skilled in the art. The
invention also includes isotopically-labeled compounds, which are identical to 



30those described herein, but for the fact that one or more atoms are replaced by an atom having an
atomic mass or mass number different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be incorporated into compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, 1    oxygen, phosphorous, fluorine, iodine, and chlorine, such as 3H, 11C,
14C, 6F, 1231 and 351251. Compounds of the invention that contain the aforementioned isotopes
and/or other isotopes of other atoms are within the scope of the present invention.  WO
2008/000729PCT/EP2007/056342 17 Isotopically-labeled compounds of the present invention, for
example those into which radioactive isotopes such as 3H, 14C are incorporated, are useful in drug
and/or substrate tissue distribution assays. Tritiated, i.e., 3H, and carbon-14, i.e., 14C, isotopes are
particularly preferred for their ease of preparation and detectability. 110  5 and 18F isotopes are
particularly useful in PET (positron emission tomography), and 1251 isotopes are particularly useful in
SPECT (single photon emission computerized tomography), all useful in brain imaging. Further,
substitution with heavier isotopes such as deuterium, i.e., 2H, can afford certain therapeutic
advantages resulting from greater metabolic stability, for example increased in vivo half-life or reduced
dosage 10requirements and, hence, may be preferred in some circumstances. Isotopically labeled
compounds of the invention can generally be prepared by carrying out the procedures disclosed in the
Schemes and/or in the Examples below, then substituting a readily available isotopically labeled
reagent for a non-isotopically labeled reagent. 15 In a further aspect, this invention provides a process
for the preparation of a compound of formula (I)  (I) 20as defined above or a salt thereof, which
process comprises reacting of a compound of formula (II)  WO 2008/000729PCT/EP2007/056342 18
wherein R1, R2, A and R4 are as defined above and Q is hydrogen or a suitable nitrogen protecting
group such as tert-butyloxycarbonyl (Boc) or benzyloxycarbonyl (Cbz), and a compound of formula
R3-Y-B-C(=0)-C wherein R3, B and Y are as defined above and C is a leaving group such as halogen,
alkanoyloxy or sulfonyloxy, 5 using conditions suitable for the formation of an amide bond. For
example, where C represents halogen, the reaction may be carried out using a suitable base such as
triethylamine in an inert solvent such as dichloromethane. And thereafter optionally carrying out one or
more of the following reactions: 10 a) Converting one compound of formula (I) into another compound
of formula (I); b) Removing any protecting group; c) Forming a suitable pharmaceutically acceptable
salt or solvate of the compound so formed. 15 Alternatively, a compound of formula (1) as defined
above or a salt thereof, may be prepared by a process which comprises reacting a compound of
formula (II) as defiend above with a compound of formula R3-Y-B-C(=0)-OH where R3, B and V are
defined above in the presence of a suitable coupling reagent such as N,Af- 20
dicyclohexylcarbodiimide (DCC), N-benzyl-N'-cyclohexylcarbodiimide resin or 1-(3-
dimethylaminopropy1)-3-ethylcarbodiimide (EDC); optionally in the presence of 1-
hydroxybenzotriazole (HOBO; in a suitable solvent such as dichloromethane, dimethylformamide or
mixtures thereof. 25And thereafter optionally carrying out one or more of the following reactions:
a) Converting one compound of formula (I) into another compound of formula (I); b) Removing any
protecting group;           c) Forming a suitable pharmaceutically acceptable salt or solvate of the
30compound so formed.  WO 2008/000729PCT/EP2007/056342 19  (III)  wherein R1 and R2 are as
defined above, R2 represents optional substitution in the 



phenylene moiety as defined for A above and Q is hydrogen or a suitable nitrogen 5 protecting group
such as tert-butyloxycarbonyl (Boc) or benzyloxycarbonyl (Cbz) with an appropriate aldehyde, ketone
or enol ether to provide R4, using conditions suitable for a reductive amination; for example in the
presence of a suitable reducing agent such as sodium borohydride and in a suitable solvent such as
methanol and optionally in the presence of a suitable base such as sodium methoxide. 10 Compounds
of formula (Ill) may be prepared by reaction of a compound of formula (IV)  NO2  (IV)  15wherein R1,
R2, Fe and Q are as defined above, using conditions suitable for a reduction; for example when Q is
Boc, hydrogenation in the presence of a suitable catalyst such as palladium on charcoal or platinum on
charcoal, in a suitable solvent such as methanol and optionally in the presence of a suitable base such
as potassium hydroxide or triethylamine. Alternatively when Q is Boc or Cbz, the 20 reduction may be
carried out using a suitable metal reducing agent such as iron powder, in the presence of a suitable
proton source such as ammonium chloride and in a suitable solvent such as aqueous methanol.  WO
2008/000729PCT/EP2007/056342 20 Compounds of formula (IV) may be prepared by reaction of a
compound of formula N)  5wherein R7 is as defined above, with a compound of formula (VI), (VI)
wherein RI, R2 and Q are as defined above, using reaction conditions suitable for a reductive
amination, for example in the presence of a reducing agent such as sodium 10tri(acetoxy)borohydride
in a suitable solvent such as dichloromethane or 1,2- dichloroethane. Alternatively compounds of
formula (IV) may be prepared by reaction of a compound of formula (VII) 15  02  (VII)  wherein R7 is
as defined above and L2 represents a leaving group such as halogen, alkylsulfonyloxy or
arylsulfonyloxy, with a compound of formula (VI) as defined above, using conditions suitable for an
alkylation reaction, for example use of an 20appropriate solvent such as N,N-dimethylformamide and a
suitable base such as Hunig's base.    Compounds of formula (VII) are commercially available or may
be prepared by methods similar to those described in the literature (see for example WO 03/053972,
25 WO 03/037898.  WO 2008/000729PCT/EP2007/056342 21 Compounds of formula
R3-Y-B-C(=0)-L1 as defined above may be prepared from compounds of formula R3-Y-B-C(=0)-OH by
reaction with an appropriate reagent for introduction of the leaving group, for example where 12 is
chlorine, treatment with thionyl chloride, or oxalyl chloride in the presence of catalytic N,N-
5dimethylformamide. An alternative process for preparation of compounds of formula (I) comprises
reaction of a compound of formula (VIII)  10(VIII) Wherein R1, I:22, R4, A, B and C2 are as defined
above and L3 represents a leaving group such as halogen or trifluoromethylsulfonyloxy, and a
compound of formula M1- Y-R3 wherein R3 and Y are as defined above and M1 represents hydrogen,
a metal residue (e.g. alkali metal salt, trialkylstannyl) or a boronic acid, optionally in the 



15  presence of a suitable base such as potassium carbonate, cesium carbonate, sodium carbonate,
sodium hydride or triethylamine and optionally using a suitable transition metal catalyst system such
as palladium acetate/BINAP, copper (I)  chloride/2,2,6,6-tetramethy1-3,5-heptanedione or
tetrakis(triphenylphosphine) palladium (0). 20 And thereafter optionally carrying out one or more of the
following reactions: a) Converting one compound of formula (I) into another compound of formula (I);
b) Removing any protecting group; 25c) Forming a suitable pharmaceutically acceptable salt or solvate
of the compound so formed.  WO 2008/000729PCT/EP2007/056342 22 wherein 12, L3 and B are as
defined above, using methods similar and/or analogous to those described above.   An alternative
process for preparation of compounds of formula (Ill) comprises 5reaction of a compound of formula
(VI) as defined above with a compound of formula (IX): NHC)1 (IX)     wherein R7 is as defined above
and OI is a suitable protecting group such as acetyl 10under conditions suitable for reductive
amination as described above, followed by a suitable deprotection step to remove C21. Compounds of
formula (IX) are commercially available or may be prepared from the corresponding carboxylic acid,
using general methods for the conversion of a 15carboxylic acid to an aldehyde. See, for example, M.
B. Smith & J. March, Advanced Organic Chemisty, 5th Edition, J Wiley & Sons, 2001, Chapter 19, p.
1506-1604. An alternative process for preparation of compounds of formula (II) wherein A represents
an optionally substituted 1,4-phenylene group, an optionally substituted 202,5-pyridyl group or an
optionally substituted 3,6-pyridyl group comprises reaction of a compound of formula (VI) as defined
above with a compound of formula (X): 0  NH 14  (X)       wherein A and R4 are as defined above,
under conditions suitable for reductive 25amination as described above. Compounds of formula (X)
wherein A represents an optionally substituted 1,4- phenylene group or an optionally substituted
2,5-pyridyl group, and R4 is as defined above may be prepared by reaction of a compound of formula
(XI):  WO 2008/000729PCT/EP2007/056342 23  (XI) wherein A represents an optionally substituted
1,4-phenylene group or an optionally substituted 2,5-pyridyl group and L3 is as defined above with a
compound of formula  5 R4NHQ1, wherein R4 is as defined above and Q1 is a suitable nitrogen
protecting group such as tert-butyloxycarbonyl (Boc), in the presence of a suitable transition metal
catalyst sytem such as tris(dibenzylideneacetone) dipalladium(0)/xantphos, in the presence of a
suitable base such as cesium carbonate and in a suitable solvent such as dioxane; followed by a
suitable deprotection step. 10 Compounds of formula (XI) wherein A represents an optionally
substituted 1,4- phenylene group or an optionally substituted 2,5-pyridyl group are commercially
available or may be prepared by reaction of a compound of formula (XII): 



NC 15(XII) wherein A represents an optionally substituted 1,4-phenylene group or an optionally
substituted 2,5-pyridyl group and L3 is as defined above with a suitable reducing agent such as
diisobutylaluminium hydride in a suitable solvent such as toluene. 20Compounds of formula (X)
wherein A represents an optionally substituted 3,6-pyridyl group may be prepared by reaction of a
compound of formula (XIII): NC NH I (XIII)    wherein R4 is as defined above and R7 represents
optional substitution in the pyridine 25moiety with a suitable reducing agent such as
diisobutylaluminium hydride in a suitable solvent such as toluene.  WO
2008/000729PCT/EP2007/056342 24 Compounds of formula (XIII) wherein R4 is as defined above
and R7 represents optional substitution of the pyridine moiety with Comalkyl or Comalkoxy may be
prepared by reaction of a compound of formula (XIV): NC 5(XIV) wherein R7 represents optional
substitution of the pyridine moiety with Comalkyl or Comalkoxy and L3 is as defined above with a
compound of formula R4M-12 in a suitable solvent such as THE and optionally in the presence of a
suitable base. 10An alternative process for preparation of compounds of formula (III) wherein A
represents an optionally substituted 3,6-pyridyl group comprises reaction of a compound of formula
(VI) as defined above with a compound of formula (XV):  (XV) 15wherein R7 represents optional
substitution of the pyridine moiety with Comalkyl or Comalkoxy, under conditions suitable for reductive
amination as described above. Compounds of formula ()N) may be prepared by reaction of a
compound of formula (XVI):  NH I , 20 (XNI) wherein R7 represents optional substitution of the pyridine
moiety with Comalkyl or Comalkoxy and Q1 is a suitable protecting group such as trifluoroacetyl, with
a suitable reducing agent such as nickel/aluminium alloy in the presence of formic acid 25and in a
suitable solvent such water.  WO 2008/000729PCT/EP2007/056342 25 (XVII) wherein R7 represents
optional substitution of the pyridine moiety with Co_oalkyl or C(14)alkoxy, with copper (I) cyanide in a
suitable solvent such as DMF followed by  5 suitable protection of the amino group. When al is
trifluoroacetyl the protection may be carried out using trifluoroacetic anhydride in the presence of a
suitable base such as 2,6-lutidine and in a suitable solvent such as dichloromethane.      Compounds
of formula (V), (VI), (XII), (XIV) and (XVII) are commercially available, 10described in the literature or
can be prepared by analogous or similar methods. Compounds of formula R3-Y-B-C(=0)-OH are
commercially available, described in the literature or can be prepared by analogous or similar methods
(for example, see WO 2003/068749, WO 2004/072069, WO 2005/016928, WO 2003/027061, WO 



15 2005/016915, WO 1997/025309, WO 2005/047278, WO 2002/016356, WO 2007/041634 and WO
2005/073210). Compounds of formula L3-B-C(=0)-1: are either commercially available, described in
the literature or can be prepared by analogous or similar methods. 20 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. & Wuts P.G.M., Protective groups in organic synthesis, 2nd Edition, New York, Wiley  25
(1991), can be used. For example, primary and secondary amines can be protected as phthalimide,
trifluoroacetyl, benzyl, tert-butyloxycarbonyl, benzyloxycarbonyl or trityl derivatives. Carboxylic acid
groups can be protected as esters. Aldehyde or ketone groups can be protected as acetals, ketals,
thioacetals or thioketals. Deprotection of such groups is achieved using conventional procedures well
known  30 in the art. For example, protecting groups such as tert-butyloxycarbonyl may be removed
using an acid such as hydrochloric or trifluoroacetic acid in a suitable solvent such as
dichloromethane, diethyl ether, 1,4-dioxane, isopropanol or mixtures thereof.  WO
2008/000729PCT/EP2007/056342 26 Salts may be prepared conventionally by reaction with the
appropriate acid or acid derivative. The present invention also provides compounds of formula (II) and
(VIII) as shown  5 above wherein R1, R2, R4, A and 13 are as defined for formula (I), Q is hydrogen or
a suitable protecting group such as tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl (CBZ) and L3 is
a leaving group such as halogen or trifluoromethylsulfonyloxy. These compounds are useful as
intermediates in the preparation of compounds of the present invention. 10 The potencies and
efficacies of the compounds of this invention for GPR38 can be determined by FLIPR assay performed
on the human cloned receptor as described herein. Compounds of formula (1) have demonstrated
partial or full agonist activity at the 0PR38 receptor, using the FLIPR (FLuorometric Imaging Plate
Reader) 15functional assays described herein. Compounds of formula (1) and pharmaceutically
acceptable salts thereof are therefore of use in the treatment of conditions or disorders which are
mediated via the GPR38 receptor. In particular the compounds of formula (I) and pharmaceutically  20
acceptable salts thereof 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 manipulation, emesis, gastric
stasis or hypomotility caused by various diseases such as diabetes and/ or by the administration of
other drugs, or in  25 enterally fed patients, Crohn's disease, colitis, cachexia associated with
advanced diseases such as cancer and/or the treatment thereof, and other disorders such as
incontinence (herein after referred to as the "Disorders of the Invention").      It is to be understood that
"treatment" as used herein includes prophylaxis as well as 30alleviation of established symptoms.
Thus the invention also provides compounds of formula (1) and pharmaceutically acceptable salts
thereof for use as a therapeutic substance in particular in the treatment of conditions or disorders
mediated via the GPR38 receptor. In particular 35the invention provides compounds of formula (1) and
pharmaceutically acceptable salts thereof for use as a therapeutic substance in the treatment of
gastrointestinal  WO 2008/000729PCT/EP2007/056342 27 disorders such as 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, or in  5 enterally fed
patients, Crohn's disease, colitis, cachexia associated with advanced diseases such as cancer and/or
the treatment thereof, and other disorders such as incontinence. The invention further provides a
method of treatment of conditions or disorders in 10 mammals including humans which can be
mediated via the GPR38 receptor, which comprises administering to the sufferer a therapeutically safe
and effective amount of a compounds of formula (I) or a pharmaceutically acceptable salt thereof.    In
another aspect, the invention provides for the use of compounds of formula (I) and 15pharmaceutically
acceptable salts thereof in the manufacture of a medicament for use in the treatment of the conditions
or disorders mediated via the GPR38 receptor. In order to use the compounds of formula (I) and
pharmaceutically acceptable salts thereof in therapy, they will normally be formulated into a
pharmaceutical 20 composition in accordance with standard pharmaceutical practice. The present
invention also provides a pharmaceutical composition, which comprises a compound of formula (I) or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier or excipient. 25In
a further aspect, the present invention provides a process for preparing a pharmaceutical composition,
the process comprising mixing a compound of formula (I) or a pharmaceutically acceptable salt thereof
and a pharmaceutically acceptable carrier or excipient. 30 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 



35administrable compositions are generally preferred.  WO 2008/000729PCT/EP2007/056342 28
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, microcrystalline cellulose or calcium hydrogen
phosphate); tabletting lubricants (e.g.  5 magnesium stearate, talc or silica); disintegrants (e.g. potato
starch or sodium starch glycollate); and acceptable wetting agents (e.g. sodium lauryl sulphate). The
tablets may be coated according to methods well known in normal pharmaceutical practice. Oral liquid
preparations may be in the form of, for example, aqueous or oily  10 suspension, solutions, emulsions,
syrups or elixirs, or may be in the form of a dry product for reconstitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional additives such as suspending
agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated edible fats), emulsifying agents (e.g.
lecithin or acacia), non-aqueous vehicles (which may include edible oils e.g.  15 almond oil, oily esters,
ethyl alcohol or fractionated vegetable oils), preservatives (e.g. methyl or propyl-p-hydroxybenzoates
or sorbic acid), and, if desired, conventional flavourings or colorants, buffer salts and sweetening
agents as appropriate. Preparations for oral administration may be suitably formulated to give
controlled release of the active compound or pharmaceutically acceptable salt 20thereof. For
parenteral administration, fluid unit dosage forms are prepared utilising a compound of formula (I) or
pharmaceutically acceptable salt thereof and a sterile vehicle. Formulations for injection may be
presented in unit dosage form e.g. in  25 ampoules or in multi-dose, utilising a compound of formula (I)
or pharmaceutically 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  30 powder form for constitution with a suitable
vehicle, e.g. sterile pyrogen-free water, before 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 35anaesthetic, preservatives and buffering
agents are dissolved in the vehicle. To enhance the stability, the composition can be frozen after filling
into the vial and the  WO 2008/000729PCT/EP2007/056342 29 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
5sterile vehicle. Advantageously, a surfactant or wetting agent is included in the composition to
facilitate uniform distribution of the compound. Lotions may be formulated with an aqueous or oily base
and will in general also contain one or more emulsifying agents, stabilising agents, dispersing agents,
10 suspending agents, thickening agents, or colouring agents. Drops may be formulated with an
aqueous or non-aqueous base also comprising one or more dispersing agents, stabilising agents,
solubilising agents or suspending agents. They may also contain a preservative. 15The compounds of
formula (I) or pharmaceutically acceptable salts thereof may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g. containing conventional suppository bases such as
cocoa butter or other glycerides. The compounds of formula (I) or pharmaceutically acceptable salts
may also be  20 formulated as depot preparations. Such long acting formulations may be administered
by implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. Thus,
for example, the compounds of formula (I) or pharmaceutically acceptable salts may be formulated
with suitable polymeric or hydrophobic materials (for example as an emulsion in an acceptable oil) or
ion 25exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt. For
intranasal administration, the compounds formula (I) or pharmaceutically acceptable salts thereof may
be formulated as solutions for administration via a  30 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) or pharmaceutically acceptable salts thereof may be formulated for
oral, buccal, parenteral, topical (including ophthalmic and nasal), depot or rectal administration or in a
form suitable for administration by inhalation or insufflation 35(either through the mouth or nose).  WO
2008/000729PCT/EP2007/056342 30 The compounds of formula (I) and pharmaceutically acceptable
salts thereof may be formulated for topical administration in the 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 5suitable thickening and/or
gelling agents. Ointments for administration to the eye may be manufactured in a sterile manner using
sterilised components. The composition may contain from 0.1% to 99% by weight, preferably from 10
to 



60% by weight, of the active material, depending on the method of administration. 10 The dose of the
compound used in the treatment of the aforementioned disorders will vary in the usual way with the
seriousness of the disorders, the weight of the sufferer, and other similar factors. However, as a
general guide suitable unit doses may be 0.05 to 1000 mg, more suitably 1.0 to 500mg or 1.0 to 200
mg, and such unit doses may be administered more than once a day, for example two or three times a
day. 15 Compounds of formula (I) and pharmaceutically acceptable salts thereof may be used in
combination preparations. For example, the compounds of formula (I) and pharmaceutically
acceptable salts thereof may be used in combination with one or more compounds with activity in
reducing gastric acid; one or more compounds with  20 activity in reducing gastro-esophageal reflux;
one or more compounds with activity in reducing esophago-gastric irritancy or inflammation, especially
when used 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. 25Examples of
compounds with activity in reducing gastric acid include H2 receptor 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 (NM, 2, 3), TRPV1 and sodium-channels. Examples
of 30compounds with mixed activity on motility and pain include CRF2 antagonists, 5-HT3 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 35publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth.  WO 2008/000729PCT/EP2007/056342 31 The following
Descriptions and Examples illustrate the preparation of compounds of the invention. 5 Conditions,
Hardware and Software for Analytical LCMS Systems (I) Hardware Agilent 1100 Gradient Pump
Agilent 1100 Autosampler 10 Agilent 1100 DAD Dectector Agilent 1100 Degasser Agilent 1100 Oven
Agilent 1100 Controller Waters ZQ Mass Spectrometer 15 Sedere Sedex 55, Sedere Sedex 85 or
Polymer Labs PL-ELS-2100 Software Waters MassLynx version 4.0 SP2 Column      The column used
is a Waters Atlantis, the dimensions of which are 4.6mm x 50mm. 20The stationary phase particle size
is 3gm. Solvents A : Aqueous solvent = Water + 0.05% Formic Acid B : Organic solvent = Acetonitrile
+ 0.05% Formic Acid Method 25 The generic method used has a 5 minute runtime. Time/min%B 03
0.13 497 30 4.897 4.93 5.03 Flow rate 



The above method has a flow rate of 3mUrnins  WO 2008/000729PCT/EP2007/056342 32 Hardware
Waters Acquity Binary Solvent Manager Waters Acquity Sample Manager Waters Acquity PDA 5
Waters ZQ Mass Spectrometer Sedere Sedex 85, Sedere Sedex 75, Polymer Labs PL-ELS-2100
Software Waters MassLynx version 4.1 10 Column The column used is a Waters Acquity BEN UPLC
C18, the dimensions of which are 2.1mm x 50mm. The stationary phase particle size is 1.7pm. 15
Solvents A : Aqueous solvent = Water + 0.05% Formic Acid B : Organic solvent = Acetonitrile + 0.05%
Formic Acid Weak Wash = 1:1 Methanol : Water Strong Wash = Water 20 Method The generic method
used has a 2 minute runtime. Time / min %B 0 3 0.1 3 1.5 97 1.9 97 2.0 3  25 The above method has
a flow rate of 1m1/min.  The injection volume for the generic method is 0.5u1  The column temperature
is 40deg  The UV detection range is from 220 to 330nm  WO 2008/000729PCT/EP2007/056342 33
Conditions For Open Access Mass Directed Auto Prep System (MDA9 Hardware 



Open Access Mass Directed Prep instruments consist of the following: 1 Waters 600 Gradient pump
51 Waters 2767 inject / collector 1 Waters Reagent manager 1 MicroMass ZQ Mass Spectrometer 1
Gilson Aspec - waste collector 1 Gilson 115 post-fraction UV detector 10 1 Computer System.
Software MicroMass MassLynx v4.0 Column    The column used is typically a Supelco LCABZ++
column whose dimensions are 1520mm internal diameter by 100mm in length. The stationary phase
particle size is 5pm. Solvents A:. Aqueous solvent = Water + 0.1% Formic Acid B:. Organic solvent =
MeCN: Water 95:5 +0.05% Formic Acid 20 Make up solvent = MeOH: Water 80:20 +50mMol
Ammonium Acetate Needle rinse solvent = MeOH: Water DMSO 80:10:10 Methods One of five
methods may be used depending on the analytical retention time of the compound of interest. 25All
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 MDP 2.0-2.8 = 5-30% B MDP 2.5-3.0 =
15-55% B 30 MDP 2.8-4.0 = 30-80% B MDP 3.8-5.5 = 50-90% B Flow Rate All of the above methods
have a flow rate of 20mL/min.  WO 2008/000729PCT/EP2007/056342 34 Waters 2525 Binary
Gradient Module  Waters 515 Makeup Pump Waters Pump Control Module  Waters 2767 Inject Collect
5 Waters Column Fluidics Manager Waters 2996 Photodiode Array Detector Waters ZQ Mass
Spectrometer Gilson 202 fraction collector Gilson Aspec waste collector 10 Software Waters
MassLynx version 4 SP2 Column 15 The columns used are Waters Atlantis, the dimensions of which
are 19mm x 100mm (small scale) and 30mm x 100mm (large scale). The stationary phase particle size
is 5um. 



Solvents  20 A: Aqueous solvent = Water + 0.1% Formic Acid B : Organic solvent = Acetonitrile + 0.1%
Formic Acid Make up solvent = Methanol : Water 80:20 Needle rinse solvent = Methanol 25 Methods
There are five methods used depending on the analytical retention time of the compound of interest
They have a 13.5-minute runtime, which comprises of a 10- minute gradient followed by a 3.5 minute
column flush and re-equilibration step. 30Large/Small Scale 1.0-1.5 = 5-30% B Large/Small Scale
1.5-2.2 = 15-55% B Large/Small Scale 2.2-2.9 = 30-85% B Large/Small Scale 2.9-3.6 = 50-99% B
Large/Small Scale 3.6-5.0 = 80-99% B (in 6 minutes followed by 7.5 minutes flush 35and
re-equilibration)  WO 2008/000729PCT/EP2007/056342 35 Flow rate All of the above MDAP methods
have a flow rate of either 20mIsimin (Small Scale) or 40mIs/min (Large Scale). 5Shallow gradients
Large 1.5 to 2.3 min = 13-29% B Large 1.9 to 2.3 min = 25-41% B Large 2.3 to 2.6 min = 37-53% B
Large 2.6 to 3.1 min = 49-65% B 10Large 3.1 to 3.6 min = 61-77% B Conditions used for NMR
Hardware Bruker 400MHz Ultrashield 15 Bruker B-ACS60 Autosampler Bruker Advance 400 Console
Bruker DPX250 Bruker AVANCE 500 Bruker DRX600 20 Software User interface - NMR Kiosk
Controlling software - XWin NMR version 3.0 Chromatography 25Unless stated otherwise, all column
chromatography was carried out using silica columns. Abbreviations  BINAP -
()-2,2'-bis(diphenylphosphino)-1,1'-binaphthalene 30BOC - tert-butyloxycarbonyl `BuOH - tert-butanol
CCI4 - carbon tetrachloride CDCI3- deuteriochloroform CuCI - copper (I) chloride 351,2-DCE -
1,2-dichloroethane, DCM - dichloromethane  WO 2008/000729PCT/EP2007/056342 36 Dibal-H -
di-isobutyl aluminium hydride DME - 1,2-dimethoxyethane DMF - N,N-dimethylformamide DMSO -
dimethyl sulfoxide 5DMSO-d6- dimethyl sulfoxide-d6 Et20 - diethyl ether Et0Ac - ethyl acetate 



Et0H - ethanol HCI - hydrochloric acid, hydrogen chloride 10HOBt - 1-hydroxybenzotriazole H2SO4-
sulfuric acid KOH - potassium hydroxide Me0H - methanol    Mg504- magnesium sulfate 15 Mn02-
manganese dioxide NaCI - sodium chloride NaHCO3 - sodium hydrogen carbonate Na104- sodium
periodate      NaOH - sodium hydroxide 20 Na2SO4- sodium sulfate NH3- ammonia Pd/C - palladium
on charcoal PS-Trisamine Pt/C - platinum on charcoal 25 SCX - strong cation exchanger TFA -
trifluoroacetic acid THF - tetrahydrofuran THMD - 2,2,6,6-tetramethyl 3,5-heptanedione Xantphos -
4,5-bis(diphenylphosphino)-9,9-dimethylxanthene 30 Description 1  1,1 -Dimethylethyl
(23)-2-methy1-41(4-n itrophenyOmethyI]-1- piperazinecarboxylate (D1)  WO
2008/000729PCT/EP2007/056342 37 NO2 A mixture of 4-nitrobenzaldehyde (15.1g, 0.1mol),
1,1-dimethylethyl (2S)-2-methyl-1- piperazinecarboxylate hydrochloride (21.3g, 0.09mol), triethylamine
(15mL, 0.108mol) and sodium tri(acetwry)borohydride (42.4g, 0.2mol) in 1,2-DCE (500mL) 5 was
stirred at room temperature overnight. Saturated aqueous NaHCO3 solution (200mL) was added and
the mixture stirred for 20-30 minutes. The phases were separated and the aqueous phase was
washed with DCM. The combined organics were washed with brine, dried and concentrated. Column
chromatography eluting with 0-20% Et0Adhexane gave the title compound as a pale yellow oil which
10 crystallized on standing (25.61g). 8H (CDCI3, 400MHz) 8.19 (2H, d), 7.53 (2H, d), 4.21 (1H, br.$),
3.83 (1H, d), 3.62 (1H, d), 3.50 (1H, d), 3.13 (1H, td), 2.74 (1H, m), 2.54 (1H, m), 2.20 (1H, dd), 2.08
(1H, m), 1.46 (9H, s), 1.25 (3H, d). Description 1: Alternative Method (A)  151,1 -Di methylethyl
(28)-2-methyl-4-[(4-nitrophenyl)methy1]-1- piperazinecarboxylate (D1) A mixture of
4-nitrobenzaldehyde (30.22g, 0.2mol), 1-dimethylethyl (28)-2-methyl-1- piperazinecarboxylate (40.06g,
0.2mol) and sodium tri(acetoxy)borohydride (85g, 0.4mol) in 1,2-DCE (1L) was stirred at room
temperature over-weekend. The reaction 20 mixture was treated portion-wise with NaHCO3 solution
(400mL) over a period of -2h. After a further 30mins, the organic layer was separated, washed with
brine, dried and concentrated to give a viscous pale yellow oil. Purification by column chromatography
eluting with 0%, 10% and then 20% Et0Ac/hexane yielded the title compound as a yellow crystalline
solid (61.1g). 25  WO 2008/000729PCT/EP2007/056342 38 Description 2  1,1 -Dimethylethyl
(2S)-4-[(4-ami nophenyumethy1]-2-methyl-1 - pi perazi necarboxylate (D2)  



NH,  5To 1,1-dimethylethyl (2S)-2-methyl-4-[(4-nitrophenyOmethyl]-1-piperazinecarboxylate (01)
(4.62g, 13.78mmol) and KOH (7.79g, 138.8mmol) in Me0H (100mL) was added wet (50%w/w water)
10% Pd/C catalyst (4g) and the mixture was hydrogenated at room temperature and atmospheric
pressure for 40mins. The catalyst was removed by filtration and the filtrate concentrated in vacuo. The
residue was partitioned 10 between DCM and water and aqueous layer was further extracted with
DCM (x2). The combined organics were washed with brine, dried and concentrated to give the title
compound as a colourless gum (4.14g) which was used in the next step without further purification. 8H
(CDCI3, 400MHz) 7.10 (2H, d), 6.64 (2H, d), 4.16 (1H, br.$), 3.78 (1H, d), 3.62 (2H, s), 3.42 (1H, d),
3.28 (1H, d), 3.08 (1H, td), 2.74 (1H, m), 2.58 15(1H, m), 2.06 (1H, dd), 1.95 (1H, m), 1.46 (9H, s),
1.21 (3H, d). Description 2: Alternative Method (A)  1,1 -Di methylethyl (2S)-4-[(4-ami nop
henyOmethyl]-2-methyl-1 - piperazi necarboxyl ate (D2) 20To 1,1-dimethylethyl
(2S)-2-methyl-4-[(4-nitrophenyOmethyl]-1-piperazinecarbonflate (D1) (15g, 44.8mol) in Me0H (150mL)
and water (150mL) at 80C was added ammonium chloride (11.9g, 0.224mo1) and iron powder (7.5g,
0.134mol) with vigorous stirring. The reaction was stirred at 80C for 2h then filtered through Celite(r)
while still hot and the filter cake was washed with further DCM. The filtrate layers 25 were separated
and the aqueous layer was washed with DCM (x3). The DCM layers were combined, dried (Na2SO4)
and concentrated to give the crude product which was purified by column chromatography. Elution
with 20-70% Et0Ac/petroleum ether gave the title compound as a white solid (9.46g).  WO
2008/000729PCT/EP2007/056342 39 Description 2: Alternative Method (B)  1,1 -Dimethylethyl
(2S)4-[(4-aminophenyl)methy11-2-methyl-1- piperazinecarboxylate (02)
Amixtureof1,1-dimethylethyl(2S)-2-methyl-4-1(4-nitrophenyl)methy1]-1-  5 piperazinecarboxylate (D1)
(21.62g, 0.0644mo1), triethylamine (40mL) and 5% Pt/C catalyst (21g, 56% w/w water) in Me0H
(400mL) was hydrogenated at room temperature and atmospheric pressure overnight. The catalyst
was removed by filtration and washed with further Me0H. The filtrate was concentrated, re-dissolved in
DCM (200mL) and washed with 2M NaOH solution. The aqueous wash was re- 10 extracted with DCM
(x2, 100mL) and all organic phases were combined, washed with brine, dried and concentrated to give
the title compound (19.53g) which was used in the next step without further purification. Description 3
151,1 -Di methylethyl (28)-2-methyl-4-([4-(methylamino) phenyl] methyI}-1- piperazinecarboxylate (D3)
H,C H,CtOtO CH,cNyCH,  NH CH,  To1,1-dimethylethyl(2S)-4-[(4-aminophenyl)methyI]-2-methyl-1-
piperazinecarboxylate (D2) (4.14g, 13.56mmol) in dry Me0H (80mL) at 50C under 20 an argon
atmosphere was added paraformaldehyde (1.22g, 40.67mmol) and sodium methoxide (3.65g,
67.78mmol). The mixture was stirred for -24h then sodium borohydride (1.54g, 40.67mmol) was added
portion-wise and the reaction stirred at 50C overnight. After cooling to room temperature, acetone
(10mL) was added and the solvent removed in vacuo. The residue was partitioned between DCM and
water 25 and the organic phase was washed with brine, then dried and concentrated. Column
chromatography gave the title compound as a colourless, crystalline solid (3.73g). SR (CDCI3,
400MHz) 7.13 (2H, d), 6.57 (2H, d), 4.16 (1H, br.$), 3.78 (1H, d), 3.67 (1H, br.$), 3.42 (1H, d), 3.30
(1H, d), 3.08 (1H, td), 2.83 (3H, s), 2.75 (1H, m), 2.59 (1H, m), 2.06 (1H, dd), 1.94 (1H, m), 1.45 (9H,
s), 1.21 (3H, d).  WO 2008/000729PCT/EP2007/056342 40 Description 3: Alternative Method (Al
1,1-Dimethylethyl (25)-2-methyl-4-([4-(methylamino)phenyl]methyl).-1- piperazinecarboxylate (D3). A
mixture of 1,1-dimethylethyl (28)-4-[(4-aminophenyl)methyl]-2-methyl-1- 5piperazinecarboxylate (D2)
(7.45g, 24.43mmol), paraformaldehyde (2.202g, 73.28mmol) and sodium methoxide (6.597g,
122.13mmol) in methanol (150mL) under an argon atmosphere was heated at 50C over-weekend.
After cooling, sodium borohydride (1.848g, 48.85mmol) was added and the reaction mixture was
heated at 50C for lh then cooled to room temperature. Acetone was added until no 10more bubbling
was observed, then the mixture was concentrated. The residue was partitioned between DCM and
water and the aqueous was re-extracted with DCM. The combined organics were diluted with Me0H
(approx. 20mL) to aid solubility, dried and concentrated to yield the title compound as an off white solid
(7.77g) 



15Description 3: Alternative Method (B)  1,1 -Dimethylethyl (2S)-2-methyl-4-0-(methylami no)phenyl]
methy11-1 - pi perazi necarboxylate (D3). 1,1-Dimethylethyl
(2S)-4[(4-aminophenyOrnethy11-2-methyl-1-piperazinecarboxylate (D2) (19.53g, 0.0639mo1) in dry
Me0H (300mL) under an argon atmosphere at room  20 temperature was treated with
paraformaldehyde (5.76g, 0.1918mo1) and sodium methoxide (17.27g, 0.3197mo1). The reaction
mixture heated at 50C, stirred overnight then cooled to room temperature. Sodium borohydride (7.26g,
0.1918mmol) was added portionwise and the reaction mixture was then re-heated to 50C and stirred
for 2 days. The reaction mixture was cooled to rt and stirred for a  25 further 24h, then concentrated
and re-dissolved in DCM (200mL). Saturated aq. NaHCO3 solution (200mL) was added portionwise
with stirring and on completion of addition the mixture was stirred at room temperature for a further
0.5h. The DCM phase was separated, washed with brine, dried (MgSO4) and concentrated to give a
yellow oil which was purified by column chromatography. Elution with 0%, 10% and 30then 20%
Et0Ac/hexane yielded the title compound as a yellow oil which crystallised on standing (16.7g).  WO
2008/000729PCIMP2007/056342 41 Description 4  1,1-Dimethylethyl
(2R)-2-methyl-4-[(4-nitrophenygmethyl]-1- pi perazi necarboxylate (D4)  NO2  5The title compound
was prepared from 4-nitrobenzaldehyde and 1,1-dimethylethyl (2R)-2-methyl-1-piperazinecarboxylate
hydrochloride using a method similar to that described for D1 in Description 1. MS (ES): 280.2, 236.3,
no molecular ion (MW) observed 10Description 5 1,1-Dimethylethyl
(2R)-4-[(4-aminophenyOrnethyl]-2-methyl-1- piperazinecarboxylate (D5) H,C CH N  NH2  The title
compound was prepared from 1,1-dimethylethyl (2R)-2-methyl-4-[(4- 15
nitrophenyOmethy1]-1-piperazinecarboxylate (D4) using a method similar to that described for D2 in
Description 2 although aq. 2M KOH solution was used in place of solid KOH and the reaction time was
40 minutes. MS (ES): MH+ 306.2, MNa+ 328.2. 20  WO 2008/000729PCT/EP2007/056342 42
Description 6 1,1 -Dimethylethyl (2R)-2-methyl-4-([4-(methylami no)phenyl] methyl)-1 -
piperazinecarboxylate (D6). HaC3 OtO CH NCH,  NH CH,  5The title compound was prepared from
1,1-dimethylethyl (2R)-4-[(4- aminophenyOmethy1J-2-methyl-1-piperazinecarboxylate (D5) using a
method similar to that described for 03 in Description 3A although the reaction was heated at 50C for
48h prior to addition of sodium borohydride. SH (CDCI3, 400MHz) 7.13 (2H, d), 6.57 (2H, d), 4.16 (1H,
m), 3.78 (1H, d), 3.42 (1H, d), 3.29 (1H, d), 3.08 (1H, td), 2.83 10(3H, s), 2.75 (1H, m), 2.59 (1H, m),
2.07 (1H, dd), 1.94 (1H, m), 1.45 (9H, s), 1.21 (3H, d). MS (Er): 342.3 (MNa+), 220.2, no molecular ion
(MI-1) observed. Description 7  



1,1-Dimethylethyl (2R,68)-2,6-dimethy1-4 -[(4-nitrophenyl)methy11-1 - 15piperazinecarboxylate (D7)
The title compound may be prepared using a method similar to that described for Dl. Description 7:
Alternative Method (A)       1,1-Dimethylethyl (2R,6S)-2,6-dimethy1-4-[(4-nitrophenyOmethyl]-1- 20
piperazinecarboxylate (D7) NO2 (3R,5S)-1-[(4-NitrophenyOmethy11-3,5-dimethylpiperazine (D82)
(4.278g, 17.17 mmol) was dissolved in dioxane (180 mL) and Boc anhydride (7.494g, 34.34 mmol)
and saturated aqueous NaHCO3 solution (60 mL) were added. The mixture was  WO
2008/000729PCT/EP2007/056342 43 stirred at room temperature overnight; the mixture was filtered
and the filter cake washed with DCM. The filtrate was concentrated under vacuum and the residue
partitioned between DCM and water. The DCM layer was separated and the aqueous was extracted
with DCM (x2). The DCM layers were combined and dried to 5 produce a yellow oil (9.614g). The
mixture was purified by passing through an SCX cartridge to produce a yellow oil (4.787g) which was a
mixture of the title compound and unreacted 082. This whole was dissolved in DCM (60mL) and
triethylamine (2.936 mL) added followed by Boc anhydride (4.612g, 21.13mmol). The mixture was
stirred at room temperature overnight under argon. PS Trisaminee (6g) was added 10 and the mixture
allowed to stir for 30min; the polymer was filtered off and the solvent removed to produce a yellow oil
(6.5621g). Purification by column chromatography eluting with 0-50% Et20/petroleum ether gave a
pale yellow solid (5.245g). This solid was dissolved in Me0H and passed down an SCX cartridge (70g)
which was flushed with Me0H followed by 2MNH3 in Me0H. The solvent was removed to produce a 15
yellow solid (3.833g) which was further purified by column chromatography. Elution with 0-50%
Et20/petroleum ether gave the title compound as.a whitish cream solid (2.624g). MS (ES): 294.3,
250.3, no molecular ion (MI-1) observed. Description 8  201,1 -Dimethylethyl (2R,68)-4-[(4-ami
nophenyl)methyI]-2,6-di methyl-1 - piperazinecarboxylate (D8) H3Cy CH, HaC HaCtNy#CH,  NH2  To
a solution of 1,1-dimethylethyl (2R,6S)-2,6-dimethy1-4-[(4-nitrophenyOmethyl]-1-
piperazinecarboxylate (D7) (2.62g, 7.53mmol) in Me0H (25mL) and water (25mL) 25heated to 80C
was added iron powder (1.26g, 22.54mmol) and ammonium chloride (2.01g, 37.58mmol). The reaction
was stirred vigorously at 80C for 1.5h and then the iron residues removed by filtration through Celite(r).
The filtrate was concentrated and the residue partitioned between DCM and water. The aqueous layer
was further extracted with DCM (x2) and the combined organics were dried and concentrated to
30give the crude product as a yellow foam (2.01g). Column chromatography eluting  WO
2008/000729PCT/EP2007/056342 44 with 0-100% Et20/petroleum ether gave the title compound
(1.694g). 6H (CDCI3, 400MHz) 7.12 (2H, d), 6.64 (2H, d), 4.05 (2H, m), 3.64 (2H, br s), 3.36 (2H, s),
2.59 (2h, d), 2.06 (2H, dd), 1.46 (9H, s), 1.27 (6H, d). MS (ES): MW 320.3, MNa+ 342.3. 5 Description
9  1,1-Dimethylethyl (2R,6S)-2,6-dimethy1-4-([4-(methylamino)phenyl]methy1}-1-
piperazinecarboxylate (D9) H,CCH, H,C7)%to H,CtNyCH,   NH CH,  The title compound was prepared
from 1,1-dimethylethyl (2R,6S)-4-[(4- 



10 aminophenyOmethy1]-2,6-dimethy1-1-piperazinecarboxylate (D8) using a method similar to that
described for D3 in Description 3A although the reaction was heated at 50C for 48h prior to addition of
sodium borohydride then for 1h after addition. Further paraformaldehyde (1eq) and sodium methoxide
(1 eq) were added; the reaction was heated at 50C for 12 h; further sodium borohydride (1eq) was
added 15 and the reaction heated at 50C for 1h. 8H (CDCI3, 400MHz) 7.16 (2H, d), 6.57 (2H, d), 4.05
(2H, m), 3.70 (1H, br s), 3.36 (2H, s), 2.82 (3H, s), 2.59 (21-1, d), 2.06 (2H, dd), 1.49 (9H, s), 1.27 (6H,
d). MS (ES): 356.3 (MNa+), 234.3, no molecular ion (MW) observed. 20Description 10
1,1-Dimethylethyl 4-[(4-nitrophenyOmethyl]-1-piperazinecarboxylate (D10) NO, The title compound
was prepared from 4-nitrobenzaldehyde and 1,1-dimethylethyl 1- piperazinecarboxylate using a
method similar to that described for D1 in Description  WO 2008/000729PCT/EP2007/056342 45 1A
although the product was purified by column chromatography followed by passing through an SCX
column eluting with Me0H then 2M NH3 in Me0H. MS (ES): 266.1, 222.2, no molecular ion (MW)
observed. 5Description 11  1,1-Dimethylethyl 4((4-aminophenyOmethyli-1-piperazinecarboxylate (D11)
NI-12    The title compound was prepared from D10 using a method similar to that described for D8 in
Description 8 although no column chromatography was required. MS (ES): 10MW 292.1, MNa+ 314.2.
Description 12  1,1 -Dimethylethyl 4-([4-(methylam I no) phenyl] methyl)-1 -piperazi necarboxylate
(D12) 15  NH CH,  The title compound was prepared from Dll using a method similar to that described
for D3 in Description 3A although the reaction was heated at 50C overnight prior to addition of sodium
borohydride and no column chromatography was required. 8H (CDCI3, 400MHz) 7.11 (2H, d), 6.57
(2H, d), 3.69 (1H, br.$), 3.40 (6H, m), 2.83 (311, 20s), 2.36 (411, m), 1.45 (9H, s) [8 values corrected
for incorrectly referenced TMS at 0.58ppm on spectrum]. MS (ES): 206.2, no molecular ion (MW)
observed.  WO 2008/000729PCT/EP2007/056342 46 Description 13  Ethyl
6-[(4-fluorophenyl)oxy]-3-pyridinecarboxylate (D13). Sodium hydride (0.653g, 60% in mineral oil,
16.338 mmol) was suspended in DMF 5 (10 mL) under argon, and 4-fluorophenol (0.915 g, 8.169
mmol) added in two portions. The mixture was stirred for 20 minutes then ethyl 6-chloro-3-
pyridinecarboxylate (1.515 g, 8.169 mmol) was added together with additional DMF (4 mL) added to
aid solubility. The mixture was heated to 80 C for 2.5 h. The reaction mixture was allowed to cool to
room temperature and water (30 mL) was 10 added. The solution was acidified to pH 3 with 2M HCI
and extracted with ethyl acetate (x3). The combined ethyl acetate layers were dried and concentrated
to produce a brown oil. The crude product was purified by chromatography. Elution with a 0-25%
Et20/petroleum ether gradient gave the title compound as a colourless oil (0.284 g). 8H (CDCI3,
400MHz) 8.81 (1H, dd), 8.28 (1H,dd), 7.11 (4H, m), 6.95 (1H, 15d), 4.37 (2H, q), 1.38 (3H, t). MS (ES):
MW 262.2. Description 14 6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic acid (D14) 20Ethyl
6-[(4-fluorophenyl)oxy]-3-pyridinecarboxylate (D13) (0.275 g, 1.054 mmol) was taken up in 1,4-dioxane
(5 mL) and lithium hydroxide (0.050 g, 2.109mmol) was dissolved in water. The two solutions were
combined and stirred at room temperature for 2 h. The mixture was acidified to pH 5 with 2M HCI and
concentrated. The residue was taken up in ethyl acetate, dried and concentrated to yield the title
compound as 25a cream/white solid (0.233 9). SH (DMSO-d6, 400MHz) 13.20 (1H, bs), 8.65 (1H, dd),
8.28 (1H, dd), 7.26 (4H, m), 7.12 (1H, d). MS (ES): MH+ 234.2, (M-W) 232.1. Description 14:
Alternative Method (A)  6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic acid (D14) 30A mixture of
4-fluorophenol (96.8g), methyl 6-chloropyridine-3-carboxylate (30g) and cesium carbonate (285.3g) in
DMS0 (875mL) was stirred and heated to 130C over  WO 2008/000729PCT/EP2007/056342 



47 a period of 1.75h then cooled overnight. The reaction mixture was reheated to -150C over a period
of 1.5h, kept at this temperature for -1h, then cooled to -40C and poured into water (4L). The aqueous
solution was extracted with ether (1.0L) then adjusted to pH7-8 by addition of 2M HCI. The solution
was extracted with further  5 ether (2x1 .0L), then adjusted to pH 2 by addition of 2M HCI causing
precipitation of a solid. The precipitate was collected by filtration, washed with water and dried
overnight at 40C in vacuo to give the title compound as a beige/pink solid (36.7g). Description 15
101,1-Dimethylethyl (2R,6S)-4-({41([644-fluoropheny1)-2-methyl-3-
pyridinyncarbonyl)(methyl)amino]phenyl}methyl)-2,6-dimethyl-1- piperazinecarboxylate (D15)   Haqt0
H3C,1/4cNyC    Step 1: 6-(4-FluorophenyI)-2-methyl-3-pyridinecarboxylic acid (0.2 g, 0.866 mol) was
15 suspended in DCM (14 mL) and DMF (1 drop) was added. The mixture was cooled in an ice-bath
and oxaly1 chloride (0.226 mL, 2.598 mmol) was added portion wise over 5 minutes. The mixture was
heated to 40C for 90 minutes. The mixture was allowed to cool and the solvent removed under
vacuum to give 6-(4-fluorophenyI)-2-methyl-3- pyridinecarbonyl chloride as a yellow solid (0.270g)
which was used directly in step 202. Step 2: The acid chloride from step 1 was taken up in DCM (3
mL) and added to a solution of 1,1-dimethylethyl (2R,63)-2,6-dimethy1-4{[4-(methylamino)phenyll
methyl)-1-piperazinecarboxylate (09) (0.23 g, 0.693 mmol) in DCM (2 mL). Triethylamine (0.193 mL,
1.386 mmol) was added and the mixture was stirred 25 overnight at room temperature. The reaction
mixture was diluted with DCM and washed with water. The aqueous layer was re-extracted with DCM
(x2) and the combined organics were dried and concentrated. The crude product was purified by
column chromatography. Elution with 0-50% Et0Ac/petroleum yielded the title  compound as a white
foam (0.331 g). SH (CDCI3, 400MHz) 7.89 (2H, m), 7.36 (1H, m), 7.26 (1H, m), 7.19 (2H, m), 7.10
(2H, t), 6.99 (2H, m), 4.00 (2H, m), 3.53 (3H, s), 3.34 (2H, s), 2.58 (3H, s), 2.44 (2H, d), 2.05 (2H, m),
1.44 (9H, s), 1.18 (6H, d). MS (ES): MEI+ 547.3. 5 Description 16 1,1-Dimethylethyl
(2S)-4-({44({6-[(4-fluorophenyl)oxy]-3-pyridinyl}carbonyl)
(methypamino]phenyllmethyl)-2-methyl-1-piperazinecarboxylate (016)   H,C HsCtOtO CH,ENDACH3
10Step 1: 6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic acid (D14) (0.232 g, 0.994 mmol) was
dissolved in 1,4-dioxane (6 mL) and thionyl chloride (0.363 mL, 4.972 mmol) added dropwise. The
mixture was heated at reflux for 3.5 h, then cooled and concentrated in vacuo. DCM was added to the
residue which was then reconcentrated to yield 6-[(4-fluorophenypoxy]-3-pyridinecarbonyl chloride as
a yellow 15oil (0.252g) which was used directly in step 2. Step 2: The acid chloride from step 1 was
taken up in DCM (3 mL) and added to 1,1- d imethylethyl
(2S)-2-methyl-4-([4-(methylamino)phenyl]methyl)-1- piperazinecarboxylate (D3) (0.288 g, 0.904 mmol)
in DCM (3 mL). Triethylamine (0.251 mL, 1.808 mmol) was added and the mixture was stirred at room
temperature 20 overnight. The reaction mixture was diluted with DCM and washed with water. The
aqueous was extracted with DCM (x2) and the combined organic layers were dried and concentrated.
The crude product was purified by column chromatography. Elution with a 0-50% Et0Acipetroleum
ether gradient gave the title compound as a colourless oil (0.518 g). SH (CDCI3, 400MHz) 8.07 (1H,
m), 7.65 (1H, dd), 7.24 (211, 25 d), 7.03 (6H, m), 6.70 (111, d), 4.18 (1H, br.$), 3.80 (1H, d), 3.48 (3H,
s), 3.46 (1H, d), 3.34 (1H, d), 3.08 (1H, td), 2.70 (1H, d), 2.50 (111, d), 2.10 (1H, dd), 2.00 (1H, m),
1.46 (9H, s), 1.20 (3H, d). MS (ES): MEI+ 535.3.  WO 2008/000729PCT/EP2007/056342 49
Description 16: Alternative Method (Al 1,1 -Di
methylethyl(2S)-4-({44({6-[(4-fluorophenyl)oxy]-3-pyridinyl}carbonyl) (methyl)amino]
phenyl}methyl)-2-methyl-1 -pi perazi necarboxylate (D16) 6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic
acid (D14) (20.1g, 0.0862mo1) was  5 dissolved in 1,4-dioxane (400mL) and thionyl chloride (28.5mL,
4.972 mmol) added cautiously. The mixture was heated slowly to reflux and stirred for 4.5 h. The
reaction mixture was allowed to cool and concentrated. Dioxane (200mL) was added and the solution
was re-concentrated (x2) to give crude 6-[(4-fluorophenyl)oxy]-3- pyridinecarbonyl chloride which was
re-dissolved in DCM (250mL). This was added
10dropwisetoasolutionof1,1-dimethylethyl(2S)-2-methyl-4-{[4-
(methylamino)phenyl]methyl)-1-piperazinecarboxylate (D3) (25g, 0.0783mo1, prepared in three
different batches according to method D3B and consolidated) and triethylamine (14mL, 0.1004mol) in
DCM (250mL) cooled in an ice/water bath over 30mins. The reaction mixture was warmed to room
temperature and stirred for -15h. 15 The reaction mixture was washed with 2M NaOH solution (2 x
200mL) and brine, then dried over MgSO4 and concentrated in vacuo to give a brown foam/gum. The
crude product was purified by chromatography to give the title compound as a colourless foam
(32.39g). 20 Tabulated compounds D17, D40 and D41 were prepared using methods similar to those
described in Description 15 using the appropriate aniline precursor and appropriate carboxylic acid.
Tabulated compounds 018 - D53 (excepting D40 and D41) were prepared using methods similar to
those described in Description 16 using the appropriate aniline 25precursor and appropriate carboxylic
acid.  



.50 + 2 2  CN a) LiT)  0 Zri Method Comment Step 2  Similar method to D15 although additional
purification by MDAP  Similar method to D16  although reaction time: over-weekend  Step 1  although
reaction temp./time: 0C/20mins then room temperature/1h  Similar method to 016 although reaction
temp./time: room temperature, overnight eweN  fluoropheny1)-3- pyridinyacarbonyll(methyl)amino]phe
nyl}methyl)-2-methyl-1- piperazinecarboxylate  1,1-dimethylethyl (2S)-2-methyl-4-
{[4-(methyI{[6-(4-morpholinyI)-3- pyridinyI]carbonyI}amino)phenyI]met hyI}-1-piperazinecarboxylate 



Structure o ,-z 0 (a-6 th" I . _ z z-o a z u.      Icir17 0 411 reN,i =H0eLN--kHoi 0 14 An precursor  ol a
co o Desc'n  r- 5  co 5  Si  N 



ed 17) zr 6 7 co 6 It) It)  Similar method to D16 although reaction time: over-weekend Similar method
to D16 Similar method to D16  although reaction temp./time: room temperature, overnight then reflux,
3h Similar method to D16 although reaction temp./time: room temperature, -3h  Similar method to D16
although reaction temp./time: room temperature, -0.5h  fluoro-4- biphenylyl)carbonylkmethyDaminoTh
henyl}methyl)-2-methyl-1- piperazinecarboxylate 1,1-dimethylethyl (2S)-4-0-({[6-(4-
fluoropheny1)-2-methyl-3- pyridinyl]carbonypamino)phenyl]met hy1}-2-methy1-1-
piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({44({1-[(3- fluorophenyl)carbony1]-4-
piperidinyl}carbonyl)(methypamino]p henyl}methyl)-2-methyl-1- 



ninera7inecarhoxylate  o ).-z ta-5 ib I LI- a a I z-o a z N-, 'HO 0 III HOIrkN'HD H       9-10 Hi,g1 0 411
reN,1 cH0eLNAHO 0A04.10'H 0 H    CO 0 N 0 CO 0  Ch 5 0 Cg 0 CI; 



0  52 (9. a ol LC)  ct O o o Similar method to D16 although reaction time: over-weekend Similar
method to D16 Similar method to D16 although reaction time: lh Similar method to D16 although
reaction temp./time: room temperature, lb Similar method to D16 although reaction temp./time: room
temperature, 1h Similar method to D16 although reaction temp: room temperature, 1,1-dimethylethyl
(2S)-4-({44({1-[(3- fluorophenyl)methyl]-4- piperidinyl}carbonyl)(methyl)aminolp
henyl}methyl)-2-methyl-1- piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({4-R[1-(4- chloropheny1)-4-
piperidinyl]carbonyymethypamino]p henyl}methyl)-2-methyl-1- piperazinecarboxylate 1,1-dimethylethyl
(2S)-2-methy1-4- {14-(methyl{[6-(1-piperidiny1)-3- pyridinyl]carbonyl}amino)phenyl]met
hy1}-1-piperazinecarboxylate 1101 0 `HOIEWAHO 



0.j.'04.10sH H  10 Si Lai N'HON 1 C...  'HO.     tHO IIt, 'HDANAHO 0A0+,25-1    C') 0 CO 0 CO 0 CV
0.1 0 CI 04 0 'ct CV 0  53  ai ;7, cv 7, It) 17 



IC)  Similar method to D16 Similar method to 016 Similar method to 016  although reaction time:
40mins. Similar method to D16 although reaction time: 1.5h. Similar method to D16 although reaction
time: 0.75h.  " pyridinylicarbonyll(methyl)aminthe nyl}methyl)-2-methyl-1- piperazinecarboxylate
1,1-dimethylethyl (2S)-4-({4-E6-(2,4- difluoropheny1)-2-methyl-3- pyridinylicarbonyl}(methyl)aminthe
nyl}methyl)-2-methyl-1- piperazinecarboxylate 1,1-dimethylethyl (25)-4-({4-R[6-(3,4-
difluoropheny1)-2-methyl-3- pyridinyl]carbonyll(methyl)aminthe nyllmethy1)-2-methyl-1-
piperazinecarboxylate o ,- Z o>-/  6 It Im 0 - I Z - 0 * Z   



rE101 tH X De 3 N HO eJew H3 N -3 0)%.%0A.Z3e14 0 H  co 0 cr) 0 if) 0  Lo CV 0 o CV 0 r-- 01 0  54
el o, CO In co 4 CO In o, ci 3 Similar method to D16 Similar method to D16 although reaction time: 4h
Similar method to D16 although reaction time: over-weekend Similar method to D16 although reaction
time: 



0.75h.   Similar method to D16 ' although reaction temp./time: room temperature, 4h; 50C, 3h, 100C,
overnight Similar method to D16 although reaction time: 3h. 1,1-dimethylethyl (2S)-4-({41{[6-(3-
fluoropheny1)-2-methyl-3- pyridinyl]carbonyl}(methypaminolphe nyl}methyl)-2-methyl-1-
piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({44({4-[(3- fluorophenyl)oxy]phenyl}carbonyl)(m
ethypamino]phenyl}methyl)-2- methvI-1-ninerazinecarhoxvlate  1,1-dimethylethyl (25)-4-({4-a[6-(3-
cyanopheny1)-2-methyl-3- pyridinyl]carbonylymethyDamino]phe nyllmethyI)-2-methyl-1-
piperazinecarboxylate  0 1431  40 NOtH3 N tH00 cHOANAHO CiA0+,0'1-1 Ys 0 'HO N) tHO 0)04H
co 0 



ce) 0 cv) 0 co (N I a a) CI a o CO a  55 CO ci A  CV 4 (0 Lo CN 4 co in Similar method to D16 although
reaction time: over-weekend  Similar method to ut although reaction time: over-weekend Similar
method to 016 although reaction time: over-weekend Similar method to D16 although reaction time:
3h.  although reaction temp./time: 100C, overnight Similar method to D16 



although reaction temp./time: 100C, overnight 1,1-dimethylethyl (2S)-4-({4-R[6-(4-
cyanopheny1)-2-methyl-3- pyridinyl]carbonyl}(methyl)amino]phe nyllmethyl)-2-methyl-1-
piperazinecarboxylate  fluorophenyl)oxylphenyl}carbonyl)(m ethyl)aminolphenyl}methyl)-2-
methvl-1-ninerazinecarboxylate  1,1-dimethylethyl (2S)-4-({4-[({2-1(4-
fluorophenyl)oxy]phenylIcarbonyl)(m ethypamino]phenyllmethyl)-2- methyl-1-piperaznecarboxylate NO
411`HO 'HO 0 40 tH31eLNAHO 0-A04.73EN 3 H  0 )-, 0 t r`bn I     a I z-0 a z     HO 



4111 ) 'HON EHO OA*0410e1-1 0 H co 0  co 0 co 0 0) 0  (N co 0 co in 0  56 co co It)   cei ("! A Lo    N
co in Co a 0 -0 0 



r Is E Cu ._ E iT)   although reaction time: 3h and no column chromatography    and no column
chromatography .0 coco E 6 E V c oo cuco E,ca .o EB t7)n 16   although reaction temp./time: 100C,
overnight    temp./time: 100C, overnight 1,1-dimethylethyl (2R,6S)-4-({4-R[6- (4-fluoropheny1)-3-
pyridinylIcarbonyl}(methyl)amino]phe nyl}methyl)-2,6-dimethy1-1- piperazinecarboxylate  



fluorophenyl)oxy]phenyl}carbonyl)(m ethyl)aminolphenyl}methyl)-2- ' methy1-1-piperazinecarboxylate
ethyl)amino]phenyl}methyl)-2- methy1-1-piperazinecarboxylate  0 r e 2" 0 0  0 14, r 011 Z Z Z u_ a In
z-0 a            a re' Z--Q a 



lc? 0 t1-10#                cn 0   co 0    co 0 NI- co 0   Ls, co 0   



co co 0  57 CV 4 CO ID CO -ci: CO ID CO ci CV ID Similar method to 016 although reaction time: 2h
and no column chromatography Similar method to D16 although reaction time: 12h Similar method to
016 although reaction time: 3h and no column chromatography Similar method to D16 although
reaction temp./time: 100C, overnight Similar method to 016 although reaction time: 1 h. Similar method
to 016 although reaction time: 1h. 1,1-dimethylethyl (2S)-4-({41({3-[(3-
fluorophenyl)oxy]phenyl}carbonyl)(m ethyDamino]phenyl}methyl)-2- methyl-1-piperazinecarboxylate
1,1-dimethylethyl (2S)-4-({4-M2-(4- fluorophenyl)-4-methyl-5- 



pyrimidinylIcarbonyll(methyl)aminoTh henyl}methyl)-2-methyl-1- piperazinecarboxylate
1,1-dimethylethyl (2S)-4-({4-R[2-(4- fluoropheny1)-5- pyrimidinyl]carbonylymethyl)aminolp
henyl}methyl)-2-methyl-1- piperazinecarboxylate        CHO 0 ) EHON z1-13 0 14I 1LiT 0 411 HO NA
HO OA041.0sH 0 H ,sHO t tHO#      CO 0 CO 0 01 0 N.- co 0 co 



co 0 Co  58 co Co co to co oi LT, co cO in Similar method to D15 Similar method to D15 Similar
method to D16 although reaction time: over-weekend Similar method to D15 Similar method to D15
Similar method to 016 although reaction time: 1h. 1,1-dimethylethyl (2R)-4-({41{[6-(4-
fluoropheny1)-2-methyl-3- pyridinyl]carbonyl}(methyl)amino]phe nyl}methyl)-2-methyl-1-
piperazinecarboxylate 1,1-dimethylethyl (2R)-4-({4-0-(4- fluoropheny1)-3-
pyridinyl]carbonyll(methypaminolphe nyl}methyl)-2-methyl-1- piperazinecarboxylate 1,1-dimethylethyl
(2S)-4-({4-[[(4'- fluoro-3- biphenyly0carbonyl](methyl)amino]p henyl}methyl)-2-methyl-1-
piperazinecarboxylate 4111]tH0 II N cH04111) 



540N cH0 H   u. * * " z- C.) o* yzz 0-J 04-5 zo I     410    ( pew tHO'' N ..0 a)--crio'H  oo 0 co 0 Co 0 0 tr
a ZW 0 N Tr 0  59 Co cci 7, CI ; in 



Co. o o o Similar method to 016 although reaction time: over-weekend Similar method to D16 Similar
method to 016 although reaction time: 4h Similar method to D16 although reaction time: lh. Similar
method to 016 although reaction time: 1h. Similar method to D16 although reaction temp./time: 100C,
1h 1,1-dimethylethyl (2S)-4-({4-[[(4'- fluoro-2- biphenyly0carbonylMmethyl)aminolp
henyl}methyl)-2-methyl-1- piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({4-M6-(2-
cyanopheny1)-2-methyl-3- pyridinyl]carbonyl}(methyDaminolphe nyllmethyl)-2-methyl-1-
ninera7inenarhnxvInte  1,1-dimethylethyl 4-({4-R[6-(3- fluoropheny1)-3-
pyridinyl]carbonyl}(methypamincdphe nyl}methyl)-1-piperazinecarboxylate            



LI;1110 0 el-10#     `110 0 le eINN.AH0 Oj'04I0v14 0 H       yo4 140 C N cH0     ce) 0 cn 0 N 5 co NI- 0
,i- NI- 0 Lo i- 0  60 



01 05 L.7) Cy) Cr; 01 tr) Cl CD N 1.0 Similar method to D16 Similar method to D16 although reaction
time: 4 days Similar method to D16 Similar method to D16 carried out at room temperature, overnight;
then 50C, 2h. Extra thionyl chloride (2 eq.) was added, then heated at 50C, 2h and 75C, 2h. Similar
method to D16 although reaction time: 1.5h. Similar method to D16 although reaction time: 1.25h.
1,1-dimethylethyl 44(4E643- fluoropheny1)-2-methy1-3- pyridinyl]carbonyl}(methyl)amino]phe
nyl}methyl)-1-piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({44{[6-(3- fluoropheny1)-3-
pyridinyl]c,arbonyl}(methyl)amino]-2- methylphenyl}methyl)-2-methyl-1- piperazinecarboxylate
1,1-dimethylethyl (25)-4-({44([6-(3- cyanopheny1)-3- pyridinyficarbonyl}(methypaminolphe
nyl}methyl)-2-methyl-1- piperazinecarboxylate 



LOIN:HHO N 21-100 11:1,40 II tHO Ida OcH 0 tip )e eHON HO 0)-'040sH     N 6 CO 0 C9 0 Co 0 N- 0
co 0  61 CV Co (V ID r N: CI to CV 



IC to to co 5 0 -0 0 .n a) E S - E Similar method to D16 but no aq. work-up. I Concentrated reaction
mixture purified directly by column chromatography Similar method to D16 tohi 5 E oc o -oa,in a)2e i
,,,,,o) w= E n tT)To Similar method to D16 although reaction time: 1- 2h. Similar method to D16
although reaction time: -1h. 1,1-dimethylethyl (2S)-4-({4-R[6-(2- cyanopheny1)-3-
pyridinyl]carbonyl}(methyDamino]phe nyl}methyl)-2-methy1-1- piperazinecarboxylate 1,1-dimethylethyl
(2S)-4-({3-fluoro-4- [{[6-(3-fluorophenyI)-3- pyridinyl]carbonyI}(methyI)amino]phe
nyllmethyl)-2-methyl-1- 



piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({4-[({1- [(3,4-difluorophenyI)methyl]-4-
piperidinyI}carbonyI)(methyl)amino]p henyl}methyl)-2-methyl-1- piperazinecarboxylate      EI-10 NI 411
5-099C AHO 011 0-4.".0ER 0 I-II    rc1-10 0N., eiry#    s w c X a HON I40 OOH ,     m 0 ..tr co 0 01 0
a) 



'I" 0 0 ID 0 ) 0  WO 2008/000729PCT/EP2007/056342 62 6) ai ce) 4 N r-: m in Similar method to D16
although reaction time: -1.5 days Similar method to D16 although reaction time: over-weekend. No aq.
work-up - reaction mixture concentrated and purified directly by column chromatography Similar
method to D16 although reaction time: 50m ins.  Similar method to D16 although reaction time: 1- 2h.
1,1-dimethylethyl (2S)-4-({4-R(1-[(4- fluorophenyOmethyl]-4- piperidinyl}carbonyl)(methyDamino]p
henyl}methyl)-2-methyl-1- piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({2-fluoro-4-
R[6-(3-fluoropheny1)-3- pyridinyl]carbonyl}(methyl)amino]phe 



nyl}methyl)-2-methyl-1- piperazinecarboxylate   tH7 0 tHO     0 40 TH0eLNAHO 0.)....0410tH 0 H   o, 0
N- co 0 N to 0 CI in 0  WO 2008/000729PCT/EP2007/056342 63 Description 54  1,1-Dimethylethyl
(28)-4-({4-[[(6-chloro-3-pyridinyl)carbonyl](methyl)amino]
phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D54)    H,C H3CtOtO CH,EN yCH3 5  0 N"N CH3
CI  1,1-Dimethylethyl(2S)-2-methyl-4-{[4-(methylamino)phenyl]methyl)-1-piperazine- carboxylate (03)
(0.4 g, 1.254 mmol) was taken up in DCM (4 mL) under argon. 6- 



Chloro-3-pyridinecarbonyl chloride (0.243 g, 1.379 mmol) in DCM (4 mL) and triethylamine (0.348 mL,
2.508 mmol) were added. The mixture was stirred at room 10 temperature overnight. The mixture was
diluted with DCM and washed with water. The aqueous layer was extracted with DCM (x2) and the
combined organics dried and concentrated to a pale yellow oil. The crude product was purified by
column chromatography. Elution with a 0-50% Et0Ac/petroleum ether gradient yielded the title
compound as a white foam/gum (0.601g). 8N (CDCI3, 400MHz) 8.21 (1H, d), 7.61 15 (1H, dd), 7.25
(2H, d), 7.16 (1H, d), 6.99 (2H, d), 4.18 (1H, br.$), 3.80 (1H, d), 3.50 (3H, s), 3.47 (1H, d), 3.34 (1H, d),
3.10 (1H, td), 2.70 (1H, d), 2.49 (1H, d), 2.10 (1H, dd), 2.00 (1H, m), 1.46 (9H, s), 1.20 (3H, d). MS
(ES): MFI+ 459.2. Description 55  201,1-Dimethylethyl (2S)-4-({4-[({64(2-fluorophenypoxy]-3-
pyridinyl}carbonyl)(methyl)amino]phenyl}methyl)-2-methyl-1- piperazinecarboxylate (D55)   H,C
H3Ct0y0 CH,c N )0CH,  WO 2008/000729PCT/EP2007/056342 64
1,1-Dimethylethyl(28)-4-({4-[[(6-chloro-3-pyrid inyl)carbonyll(methyDami no] phenyl)
methyl)-2-methyl-1-piperazinecarboxylate (D54) (0.1 g, 0.218 mmol) and 2- fluorophenol (0.025 g,
0.436 mmol) were dissolved in DMF(5 mL). Potassium carbonate (0.06 g, 0.436 mmol) was added and
the mixture was heated to 80 C  5 overnight then at 130 C for 7 h. The mixture was left to stand at
room temperature overnight and the solvent removed under vacuum. The residue was partitioned
between Et0Ac and water. The organic layer was dried and concentrated to produce a brown oil. The
crude product was purified by MDAP to yield the formic acid salt. The salt was taken up in DCM and
washed with sat. NaHCO3. The DCM layer was 10dried and concentrated to yield the title compound
as a colourless oil (0.038 g). 5fri (CDCI3, 400MHz) 8.02(1H, d), 7.68 (1H, dd), 7.23 (2H, d), 7.15 (4H,
m), 6.98 (2H, d), 6.78 (1H, d), 4.18 (1H, br.$), 3.80 (1H, d), 3.48 (3H, s), 3.46 (1H, d), 3.33 (1H, d)"
3.08 (1H, td), 2.69 (1H, d), 2.51(1H, d), 2.10 (1H, dd), 1.98 (1H, m), 1.46 (9H, s),  1.20 (3H, d). MS
(ES): MEI* 535.3. 15 Description 56  1,1-Dimethylethyl (2S)-4-({41({64(3-fluorophenyl)oxy]-3-
pyridinyl}carbonyl)(methyl)amino)phenyl}methyl)-2-methyl-1- piperazinecarboxylate (D56)   H C
H,CtOtO CHtNjo,    The title compound was prepared from 1,1-dimethylethyl (2S)-4-({4-[[(6-chloro-3-
pyridinyl )carbony11(methypami no] phenyl}methyl )-2-methyl-1-pi perazi necarboxylate (054) and
3-fluorophenol in a similar manner to that described for D55 in Description 55, yielding the title
compound as a pale yellow oil (0.057 g). MS (ES): MH+ 535.3.  WO
2008/000729PCT/EP2007/056342 65 Description 57  



1,1-Dimethylethyl (2S)-4-({41({6-[(3-cyanophenyl)oxy]-3-
pyridinyl}carbonyl)(methyl)amino]phenyl}methyl)-2-methyl-1- piperazinecarboxylate (D57) C3 Ot,0
CH3(Nyo,CH3 CM3 5 The title compound was prepared from 1,1-dimethylethyl
(2S)-4-({4-[[(6-chloro-3-
pyridinyl)carbonyl](methyl)aminolphenyl}methyl)-2-methyl-1-piperazinecarboxylate (054) and
3-cyanophenol in a similar manner to that described for D55 in Description 55 although the reaction
temp./time was 130C for 24h and purification was carried 10out by column chromatography. This gave
the title compound as a colourless oil (0.184 g). MS (ES): MH+ 542.3. Description 58
1,1-Dimethylethyl(2S)-4-({44({6-[(4-fluorophenyl)amino]-3-
15pyridinylIcarbonyl)(methyl)amino]phenyl}methyl)-2-methyl-1- piperazinecarboxylate (D58) H,C3 0,f0
CH3cNyCH,  BINAP (0.041 g, 0.0654 mmol), cesium carbonate (0.213 g, 0.654 mmol) and palladium
acetate (0.009 g, 0.0436 mmol) were combined in dioxane (1mL) and 20 sonicated for 1 h under an
argon atmosphere. To the red mixture was added 4- fluoroaniline (0.053 g, 0.479 mmol) and
1,1-dimethylethyl (2S)-4-({4-[[(6-chloro-3-
pyridinyl)carbonyl](methyDamino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D54) (0.2 g, 0.436
mmol). The mixture was stirred at 60 C for 1 h, the solvent was  WO
2008/000729PCT/EP2007/056342 66 removed under vacuum and the residues partitioned between
Et0Ac and water. The Et0Ac layer was dried and concentrated. The crude product was purified by
chromatography. Elution with a 0-70% Et0Acipetroleum ether gradient yielded the title compound as a
pale yellow oil (0.110 g). 5H (00013, 400MHz) 8.10 (1H, m), 7.40  5 (1H, dd), 7.25 (3H, m), 7.02 (4H,
m), 6.92 (1H, s), 6.43 (1H, d), 4.18 (1H, br.$), 3.80 (1H, d), 3.48 (3H, s), 3.48 (1H, d), 3.36 (1H, d),
3.10 (1H, td), 2.70 (1H, d), 2.52 (1H, d), 2.10 (1H, m), 1.98 (1H, m), 1.85 (1H, br.$), 1.45 (9H, s), 1.20
(3H, d). MS (ES): MH+ 534.3. 10Description 59  1,1-Dimethylethyl (2S)-4-({4-[{(1-(4-fluoropheny1)-4-
piperidinyl]carbonyl}(methypamino]phenyl}methyl)-2-methyl-1- piperazinecarboxylate (D59)   H C
H,C3t0t0 CHtNyCH, 15Step 1: 1-(4-FluorophenyI)-4-piperidinecarboxylic acid (0.1 g, 0.45 mmol) was
stirred in dioxane (5 mL) and thionyl chloride (0.165 mL, 2.25 mmol) was added drop-wise. After
stirring for 1 h the solvent was removed by evaporation, DCM was added to the residue which was
then re-concentrated to give 1-(4-fluorophenyI)-4- piperidinecarbonyl chloride which was used directly
in step 2. 20 Step 2: The acid chloride from step 1 was taken up in DCM (2.5 mL) and added
drop-wise to 1,1-dimethylethyl (2S)-2-methyl-4-{(4-(methylamino)phenyl]methyl)-1-
piperazinecarboxylate (D3) (0.121 g, 0.38 mmol) in DCM (2.5 mL), followed by triethylamine (0.080
mL, 0.57 mmol). The reaction mixture was stirred for 3h under argon, then the solvent was removed by
evaporation. The residue was partitioned 25 between DCM (30 mL) and water (30 mL). The aqueous
was re-extracted with DCM (30 mL) and the combined organic layers were dried and concentrated to
yield the title compound as a yellow oil. 61-1 (CDCI3, 400MHz) 7.40 (2H, d), 7.15 (2H, d), 6.89 (2H,
m), 6.80 (2H, m), 4.20 (1H, br.$), 3.82 (1H, d), 3.50 (4H, m), 3.27 (3H, s), 3.10  WO
2008/000729PCT/EP2007/056342 67 (1H, m), 2.76 (1H, d), 2.58 (1H, d), 2.35 (3H, m), 2.17 (1H, m),
2.00 (3H, m), 1.70 (2H, d), 1.46 (9H, s), 1.22 (3H, d). MS (ES): MH+ 525.4. Description 60
51,1-Dimethylethyl (2S)-44(44([6-(3-fluoropheny1)-3- 



pyridinyl]carbonyl}(methyl)amino]phenyl}methyl)-2-methyl-1- piperazinecarboxylate (D60) HaC 0 0
CHsc yCH,  Step 1: 6-(3-FluorophenyI)-3-pyridinecarboxylic acid (82 mg, 0.376 mmol) was 10 stirred
in dioxane (4 mL) and thionyl chloride (0.137 mL, 1.88 mmol) added dropwise. The reaction mixture
was heated at reflux for 40 min then concentrated in vacua to give
6-(3-fluorophenyI)-3-pyridinecarbonyl chloride as a white solid (0.088 g) which was used directly in
step 2. Step 2: The acid chloride from step 1 was taken up in DCM and added drop-wise to 15 a
mixture of 1,1-dimethylethyl (2S)-2-methyl-4-114-(methylamino)phenyl]methyl)-1-
piperazinecarboxylate (D3) (0.1 g, 0.313 mmol) and triethylamine (0.065 mL, 0.47 mmol) in DCM (5
mL). The reaction mixture was stirred at room temperature under argon for -15 h, then diluted with
water and DCM. The organic layer was dried and concentrated to give the crude product, which was
purified by column 20 chromatography. Elution with Et0Acipetroleum ether yielded the title compound
as a yellow oil (0.127 g). ofri (CDCI3, 400MHz) 8.51 (1H, d), 7.75 (1H, dd), 7.67 (2H, m), 7.55 (1H, d),
7.40 (1H, m), 7.24 (2H, d), 7.08 (1H, m), 7.03 (2H, d), 4.15 (1H, br.$), 3.78 (1H, d), 3.53 (3H, s), 3.45
(1H, d), 3.32 (1H, d), 3.06 (1H, td), 2.69 (1H, d), 2.49 (1H, d), 2.09 (1H, dd), 1.98 (1H, m), 1.44 (9H, s),
1.16 (3H, d). MS (ES): MH+ 519.3.  WO 2008/000729PCT/EP2007/056342 68 Description 61
1,1-Dimethylethyl (2S)-4-({4-[{(6-(4-fluorophenyl)-2-methyl-3-
pyridinyllcarbonyillmethynamino]phenyl}methyl)-2-methyl-1- piperazinecarboxylate (D61) 5 To
1-hydroxybenzotriazole (63.4 mg, 0.47 mmol) and N-benzyl-Wcyclohexylcarbodiimide resin (351.6 mg,
1.6 mmol/g) in DMF (1 mL) was added 6-(4- fluoropheny1)-2-methyl-3-pyridinecarboxylic acid (72.3
mg, 0.313 mmol) in DMF (1mL). The mixture was stirred for 30 minutes under an argon atmosphere
and 1,1- 10 dimethylethyl (2S)-2-methyl-4-([4-(methylamino)phenyl]methy11-1- piperazinecarboxylate
(D3) (100 mg, 0.313 mmol) in DCM (2 mL) was added. The mixture was stirred overnight at room
temperature. PS-trisamine resin (2 eq. relative to acid), PS-isocyanate resin (2 eq. relative to amine)
and MP-carbonate resin (5 eq. relative to HOBt) were added and the mixture stirred overnight at room
temperature. 15 The mixture was filtered to remove the resins which were then washed with further
DCM. The filtrate was concentrated to give the crude product which was purified by column
chromatography. Elution with an ether/petroleum ether gradient yielded the title compound (35.2 mg).
5H (CDCI3, 400MHz) 8.00 (2H, s), 7.37 (1H, d), 7.27 (1H, m), 7.12 (4H, m), 6.98 (2H, s), 4.14 (1H,
bm), 3.75 (2H, d), 3.52 (3H, s), 3.40 (111, d), 203.25 (1H, d), 3.03 (1h, t), 2.58 (4H, m), 2.41 (1H, d),
2.04 (1H, m), 1.95 (1H, m), 1.44 (9H, s), 1.13 (3H, d). MS (ES): MI-I+ 533.3.  WO
2008/000729PCT/EP2007/056342 69 Description 62
1,1-Dimethylethyl(2S)-4-[(3-fluoro-4-nitrophenyl)methyl]-2-methyl-1- piperazinecarboxylate (D62) CH,
NO2 5A solution of 4-(bromomethyl)-2-fluoro-1-nitrobenzene (232 mg, 1 mmol) and Hunig's base
(0.192 mL, 1.1 mmol) in DMF (3 mL) was treated with 1,1-dimethylethyl (2S)-2-
methyl-1-piperazinecarboxylate (200 mg, 1 mmol) in DMF (3 mL) and stirred at room temperature for
20 minutes. The reaction mixture was concentrated, re-dissolved in DCM and washed with water and
brine, then dried and concentrated. The crude 10 product was purified by column chromatography.
Elution with Et0Acipentane yielded the title compound as a colourless gum (327 mg). 5H (CDCI3,
400MHz) 8.03 (1H, m), 7.34 (1H, dd), 7.27 (1H, m), 4.22 (1H, br.$), 3.84 (1H, d), 3.58 (1H, d), 3.47
(1H, d), 3.13 (1H, td), 2.72 (1H, m), 2.54 (1H, m), 2.22 (1H, dd), 2.09 



(1H, m), 1.46       (9H, s), 1.26 (3H, d) [5 values corrected for incorrectly referenced TMS at 0.62ppm
15on spectrum]. Description 63  1,1-Dimethylethyl
(2S)-4-[(4-amino-3-fluorophenyOmethy1]-2-methy1-1- piperazinecarboxylate (D63) 20NH, The title
compound was prepared from 1,1-dimethylethyl (2S)-4-[(3-fluoro-4-
nitrophenyOmethyl]-2-methyl-1-piperazinecarboxylate (D62) using a method similar to that described
for D2 in Description 2 although the reaction was carried out on an H-CubeT" continuous flow
hydrogenator and triethylamine was used in place of solid 25KOH. 5H (CDCI3, 400MHz) 6.99 (1H,
dd), 6.86 (11, dd), 6.71 (1H, dd), 4.17 (1H,  WO 2008/000729PCT/EP2007/056342 70 br.$), 3.79 (1H,
d), 3.67 (2H, br.$), 3.40 (1H, d), 3.27 (1H, d), 3.09 (1H, Id), 2.73 (1H, m), 2.56 (1H, m), 2.08 (1H, dd),
1.96 (1H, m), 1.45 (9H, s), 1.22 (3H, d). Description 64 51,1-Dimethylethyl
(25)-4{[3-fluoro-44methylamino)phenyl]methy1}-2-methyl-1- pi perazi necarboxylate (D64)  The title
compound was prepared from 1,1-dimethylethyl (28)-4-[(4-amino-3-
fluorophenyOmethy1]-2-methyl-1-piperazinecarboxylate (D63) using a method similar 10 to that
described for D3 in Description 3A although the reaction was heated at 50C overnight prior to and after
addition of sodium borohydride. 5H (CDCI3, 400MHz) 6.96 (2H, m), 6.61 (1H, m), 4.17 (1H, br.$), 3.89
(1H, br.$), 3.79 (1H, d), 3.41 (1H, d), 3.28 (1H, d), 3.08 (1H, td), 2.87 (3H, s), 2.74 (1H, m), 2.57 (111,
m), 2.08 (1H, dd), 1.95 (1H, m), 1.45 (9H, s), 1.22 (3H, d). 15 Description 65
1,1-Dimethylethyl(2S)-4-[(2-fluoro-4-nitrophenyOmethyl]-2-methyl-1- piperazinecarboxylate (D65) H,C
H,C170 y0 CHt NiCH,  NO2  20Step 1: A mixture of 2-fluoro-4-nitrotoluene (1.55 g, 10 mmol),
N-bromosuccinimide (1.96 g, 11 mmol) and benzoyl peroxide (0.121 g, 0.5 mmol) in CCI4 (60 mL) was
irradiated with a 500W lamp overnight. The reaction mixture was filtered, concentrated and eluted
through a silica column with Et0Acipentane to give a crude product mixture (2.34g) which was used in
step 2.  WO 2008/000729PCT/EP2007/056342 71 Step 2: A mixture of crude
4-(bromomethyl)-3-fluoro-1-nitrobenzene (2.11 g) from step 1, Hunig's base (1.9 mL, 10.913 mmol)
and 1,1-dimethylethyl (2S)-2-methyl-1- piperazinecarboxylate (2g, 10 mmol) in DMF (15 mL) was
stirred at room temperature for 40 minutes. The reaction mixture was concentrated, re-dissolved in 5
DCM and washed with water (x2) and brine, then dried and concentrated. The crude product was
purified by column chromatography. Elution with Et0Ac/pentane yielded the title compound as a yellow
gum which crystallised on standing (2.11 g). 81-1 (CDCI3, 400MHz) 8.03 (1H, dd), 7.91 (1H, dd), 7.70
(1H, m), 4.22 (1H, br.$), 3.84 (1H, d), 3.61 (2H, m), 3.12 (1H, td), 2.74 (1H, m), 2.57 (1H, m), 2.27 (1H,
dd), 2.11 10(1H, m), 1.46 (9H, s), 1.25 (3H, d). MS (ES): MH+ 354.1. Description 66 1,1-Dimethylethyl
(2S)-4-[(4-amino-2-fluorophenyOmethyl]-2-methyl-1- piperazinecarboxylate (D66)    H,C H,Ct..0t0 CH
NCH, 15NH2 1,1-Dimethylethyl(2S)-4-[(2-fluoro-4-nitrophenyl)methyl]-2-methyl-1- 



piperazinecarboxylate (D65) (2.05 g, 5.801 mmol) was taken up in methanol (50 mL) and wet (50%
w/w water) 5% platinum on carbon (2 g) and triethylamine (8 mL, 58.01 mmol) were added. The
mixture was hydrogenated at atmospheric pressure 20 and room temperature for 2.5-3 h. The mixture
was filtered and the filtrate concentrated to give the crude product which was purified by column
chromatography. Elution with Et0Ac/pentane yielded the title compound as an almost colourless gum
(1.15g). SH (CDCI3, 400MHz) 7.11 (1H, t), 6.42 (1H, dd), 6.35 (1H, dd), 4.17 (1H, br.$), 3.79 (1H, d),
3.72 (2H, s), 3.43 (2H, m), 3.07 (1H, td), 2.74 25(1H, m), 2.58 (1H, d), 2.14(1H, dd), 1.99(1H, m),
1.45(9H, s), 1.20(3H, d).  WO 2008/000729PCT/EP2007/056342 72 Description 67  1,1-Dimethylethyl
(2S)-4-([2-fluoro-4-(methylamino)phenyl]methy1}-2-methyl-1- piperazinecarboxylate (D67)  NH CH,
5The title compound was prepared from 1,1-dimethylethyl (2S)-4-[(4-amino-2-
fluorophenyOmethyl]-2-methyl-1-piperazinecarboxylate (D66) using a method similar to that described
for D3 in Description 3A although the reaction was heated at 50C overnight prior to addition of sodium
borohydride and for 24h after addition. 5H (CDCI3, 400MHz) 7.11 (1H, t), 6.35 (1H, dd), 6.27 (1H, dd),
4.17(1H, br.$), 3.78 (2H, 10m), 3.44 (2H, m), 3.07 (1H, td), 2.82 (3H, s), 2.75 (1H, m), 2.59 (1H, m),
2.14 (1H, dd), 1.99 (1H, m), 1.44 (9H, s), 1.21(3H, d). Description 68       1,1-Dimethylethyl
(2S)-4-({4-[[(6-chloro-3-pyridinyl)carbonyillmethyflamino]-3- 15
fluorophenyl}methyl)-2-methyl-1-piperazinecarboxylate (D68) H, Ot.0 CH,ENDACH,    The title
compound was prepared from 1,1-dimethylethyl (2S)-4-([2-fluoro-4-
(methylamino)phenylimethyl)-2-methyl-1-piperazinecarboxylate (D64) using a method similar to that
described for D54 in Description 54 although no aqueous 20work-up was carried out. The reaction
mixture was concentrated and used directly in the next step. MS (ES): MI-1+ 477.11.  WO
2008/000729PCT/EP2007/056342 73 Description 69
1,1-Dimethylethyl(2S)-4-({3-fluoro-4-[({6-[(4-fluorophenyl)oxy]-3-
pyridinyl}carbonyl)(methyl)aminolphenyl}methyl)-2-methyl-1- piperazinecarboxylate (D69) HOtO C
CH,EN yoCH3 NI CH3 5 The title compound was prepared from 1,1-dimethylethyl
(2S)-4-({4-[[(6-chloro-3- pyridinyl)carbonylEmethyl)amino]-3-fluorophenyl}methyl)-2-methyl-1-
piperazinecarboxylate (D68) and 4-fluorophenol using a method similar to that described for D55 in
Description 55 although only 1eq of 4-fluorophenol was added 10 initially, the reaction was heated at
130C over-weekend, further 4-fluorophenol (2eq) and potassium carbonate (4eq) were added and the
reaction was heated at 130C overnight. The product was purified by column chromatography. 6H
(CDCI3, 400MHz) 8.07 (1H, s), 7.73 (1H, dd), 7.04 (7H, m), 6.74 (1H, d), 4.19 (1H, br.$), 3.80 (1H, d),
3.43 (4H, m), 3.33 (1H, d), 3.08 (1H, td), 2.67 (1H, d), 2.49 (1H, d), 2.13 (1H, dd), 



152.00 (1H, m), 1.45 (9H, s), 1.21 (3H, d). Description 70  1,1-Dimethylethyl
(2S)-4-({4-[[(6-chloro-3-pyridinyl)carbonyllimethyl)amino]-2-
fluorophenyl}methyl)-2-methyl-1-piperazinecarboxylate (D70) H C CH3cNyCH3 0 YiHN cH a 203 The
title compound was prepared from 1,1-dimethylethyl (2S)-4-{[2-fluoro-4-
(methylamino)phenylimethyl)-2-methyl-1-piperazinecarboxylate (D67) using a method similar to that
described for D54 in Description 54 although no aqueous  WO 2008/000729PCT/EP2007/056342 74
work-up was carried out. The reaction mixture was concentrated and used directly in the next step. MS
(ES): MI-It 477.1. Description 71  51,1-Dimethylethyl(2S)-4-({2-fluoro-44({6-[(4-fluorophenyl)oxy]-3-
pyridinyl}carbonyl)(methyl)aminolphenyl}methyl)-2-methyl-1- piperazinecarboxylate (D71) CH,0 The
title compound was prepared from 1,1-dimethylethyl (2S)-4-({4-[[(6-chloro-3-
10pyridinyl)carbonyl](methyDamino]-2-fluorophenyl)methyl)-2-methyl-1- piperazinecarboxylate (D70)
and 4-fluorophenol using a method similar to that described for D55 in Description 55 although the
reaction temp./time was 130C for 8h and purification was carried out by column chromatography. 6H
(CDCI3, 400M1lz) 15 Description 72  1,1-Dimethylethyl (25)-4-({4-[[(5-bromo-2- 20
pyridinyl)carbonyl](methyDaminolphenyl}methyl)-2-methyl-1- piperazinecarboxylate (D72) 0"r0 H,C
CH,ENysCH,   WO 2008/000729PCT/EP2007/056342 75 Step 1: 5-Bromo-2-pyridinecarbonitrile (1 g,
5.464 mmol) was dissolved in Et0H (20 mL) and water (20 mL) and treated with potassium hydroxide
(1.53 g, 27.32 mmol). The reaction mixture was heated to 80 C for 24 h. The solvent was removed
under vacuum and the residue was taken up in water and acidified to pH 4 with 2M HCI. 5 The
aqueous layer was extracted with ethyl acetate (x3) and the combined organic layers dried and
concentrated to give 5-bromo-2-pyridinecarboxylic acid (0.704 g) as an orange solid which was used in
step 2. Step 2: The acid from step 1 (0.702 g, 3.475 mmol) was suspended in DCM (40 mL) under
argon, DMF (1 drop) was added and the mixture was cooled in an ice-bath. 10 Oxalyl chloride was
added portion-wise over 5 minutes and the mixture was then heated to 40C for 90 minutes. On
cooling, the solvent was removed to produce 5- bromo-2-pyridinec,arbonyl chloride (0.801 g) as a
brown solid which was used in step 3. Step 3: The acid chloride from step 2 (0.801 g, 3.633 mmol) in
DCM (10 mL) was 15 added to a solution of 1,1-dimethylethyl (2S)-2-methyl-4-{(4-
(methylamino)phenyllmethyl)-1-piperazinecarboxylate (03) (0.928 g, 2.906 mmol) in DCM (20 mL).
Triethylamine (1.009 mL, 7.266 mmol) was added and the mixture was stirred at room temperature
overnight. The reaction mixture was diluted with DCM and washed with water. The aqueous layer was
re-extracted with DCM (x2) 20 and the combined organics were dried and concentrated to give the
crude product which was purified by column chromatography. Elution with a 0-50% ethyl
acetate/petroleum ether gradient yielded the title compound as a yellow oil (1.432 g). 5H (CDCI3,
400MHz) 8.34 (1H, br.$), 7.72 (1H, br.d), 7.38 (1H, br.d), 7.18 (2H, br.m), 6.98 (2H, br.$), 4.17 (1H,
br.$), 3.79 (1H, d), 3.51 (3H, s), 3.46 (1H, d), 3.32 (1H, d), 253.07 (1H, td), 2.68 (1H, d), 2.47 (1H, d),
2.10 (1H, dd), 1.98 (1H, m), 1.45 (9H, s), 



1.19 (3H, d). MS (ES): MI-1+ 503/505. 30  WO 2008/000729PCT/EP2007/056342 76 Description 73
1,1-Dimethylethyl (2S)-4-({41({5-[(4-fluorophenypoxy]-2-
pyridinyl}carbonyl)(methyl)amino]phenyl}methyl)-2-methyl-1- piperazinecarboxylate (073) 5
1,1-Dimethylethyl(2S)-4-({4-[[(5-bromo-2-pyridinyl)carbonyl](methyl)amino]phenyl)
methyl)-2-methyl-1-piperazinecarboxylate (D72) (0.2 g, 0.397 mmol), 4-fluorophenol (0.089 g, 0.794
mmol), cesium carbonate (0.259 g, 0.794 mmol) and 2,2,6,6- tetramethy1-3,5-heptanedione (TMHD)
(0.008 g, 0.040 mmol) were combined in NMP 10 (3 mL) under argon. Copper (I) chloride (0.02 g,
0.199 mmol) was added and the mixture heated at 120C overnight. A second portion of
4-fluorophenol, copper (I) chloride, cesium carbonate and TMHD was added and heating continued at
120C overnight. After cooling to room temperature, the mixture was partially concentrated, the residue
was taken up in Et0Ac and washed with saturated aqueous NaHCO3 and 15 water. The organic layer
was dried and concentrated to give the crude product which was purified by column chromatography.
Elution with 0-50% ethyl acetate/petroleum ether yielded the title compound as a yellow oil (0.161 g).
8H (CDC13, 400MHz) 8.04 (1H, br.$), 7.49 (1H, br.d), 7.20 (2H, d), 7.00 (7H, m), 4.17 (1H, br.$), 3.79
(1H, d), 3.51 (3H, s), 3.47 (1H, d), 3.33 (1H, d), 3.08 (1H, td), 2.69 (1H, d), 2.51 (1H, d), 2.10 20(11-1,
dd), 1.99 (1H, m), 1.46 (9H, s), 1.19 (3H, d). MS (ES): MW 535.4. 25  WO
2008/000729PCT/EP2007/056342 77 Description 74 1,1-Dimethylethyl
(2S)-4-({41({51(3-fluorophenyl)oxy]-2- pyridinyl}carbonyl)(methyl)aminolphenylimethyl)-2-methyl-1-
piperazinecarboxylate (D74)   H C H3C3t0 tO CF-I3c N )0 CH3    The title compound was prepared
from 1,1-dimethylethyl (2S)-44(4-1(5-bromo-2-
pyridinyl)carbonyfl(methyl)aminolphenyl}methyl)-2-methyl-1-piperazinecarboxylate (D72) and
3-fluorophenol using a method similar to that described for D73 in Description 73 although 1 eq. CuCI
and 0.25eq. THMD were used. MS (ES): MW 10535.3. Description 75     1,1-Dimethylethyl
(2S)-4-({41({5-[(3-cyanophenyl)oxy]-2- pyridinyl}carbonyl)(methyl)amino]phenyl}methyl)-2-methyl-1- 15
piperazinecarboxylate (D75)   H,C H3CtOtO CHt N CH,  The title compound was prepared from
1,1-dimethylethyl (2S)-4-({4-[[(5-bromo-2-
pyridinyl)carbonyl](methyl)amincthenyl)methyl)-2-methyl-1-piperazinecarboxylate (D72) and
3-cyanophenol using a method similar to that described for D73 in 20Description 73 although the
reaction was worked up after the first night of heating. MS (ES): MF1+ 542.3.  WO
2008/000729PCT/EP2007/056342 78 Description 76  1,1-Dimethylethyl
(2S)-44(4-[({5-[(4-fluorophenyl)amino]-2- pyridinyl}carbonyl)(methyl)amino]phenyl}methyl)-2-methyl-1-
piperazinecarboxylate (D76) 



H C H3C3* 0 tO CHt N TCH, CH, 5 The title compound was prepared 1,1-dimethylethyl
(2S)-4-({4-[[(5-bromo-2-
pyridinyl)carbonyl](methyl)amincdphenyllmethyl)-2-methyl-1-piperazinecarboxylate (D72) and
4-fluoroaniline using a method similar to that described for D58 in Description 58 although the reaction
time was 18h. MS (ES): MH+ 534.2. 10 Description 77
N[4-(Hydroxymethyl)-3-methylphenyl]acetamide (D77) OH CH,  0 NA,CH,
4-(Acetylamino)-2-methylbenzoic acid (2 g, 10.4 mmol) was suspended in THF (50 15 mL) and
borane-THF complex (1M in THF, 26 mL, 26 mmol) added drop-wise over -15 minutes. The reaction
mixture was stirred under argon at room temperature overnight then quenched with water (52 mL) and
extracted with ethyl acetate (x3). The combined organics were dried and concentrated to give the
crude product which was purified by column chromatography. Elution with 0-100% ethyl 20
acetate/petroleum ether yielded the title compound as a cream solid (0.379 g). 8H (Me0D, 400MHz)
7.36 (2H, m), 7.25 (1H, d), 4.57 (2H, s), 2.31 (3H, s), 2.10 (3H, s). MS (ES): MI-I+ 180.2.  WO
2008/000729PCT/EP2007/056342 79 Description 78  N-(4-Formy1-3-methylp henyflacetamide (D78)
CH, OHC  0 HACH,  N[4-(Hydroxymethyl)-3-methylphenyl]acetamide (D77) (0.36 g, 2 mmol) and 5
manganese dioxide (0.875 g, 10 mmol) were combined in acetonitrile (16 mL) and heated to 120 C in
the microwave for 7 minutes. The Mn02 was filtered off and the reaction mixture was concentrated to
give the crude product which was purified by column chromatography. Elution with 0-100% ethyl
acetate/petroleum ether yielded the title compound as a cream solid (0.326 g). ary (CDCI3, 400MHz)
10.17 (1H, s), 107.77 (1H, d), 7.51 (1H, d), 7.45 (1H, s), 7.36 (1H, br.$), 2.66 (3H, s), 2.22 (3H, s). MS
(ES): MW 178.2. Description 79       1,1-Dimethylethyl
(25)-4-{(4-(acetylamino)-2-methylphenyl]methyl)-2-methyl-1- 15 piperazinecarboxylate (D79)  NCH,
N-(4-Formy1-3-methylphenyl)acetamide (D78) (326 mg, 1.8 mmol), 1,1-dimethylethyl
(2S)-2-methyl-1-piperazinecarboxylate hydrochloride (436 mg, 1.8 mmol), triethylamine (0.282 mL, 2
mmol) and sodium tri(acetoxy)borohydride (781 mg, 3.7 20 mmol) were stirred together in DCE (15
mL) for 17 h. Saturated aqueous NaHCO3 (15 mL) was added and the reaction mixture stirred for 1 h.
The organic layer was separated and washed with water and brine, then dried and concentrated to
give the crude product which was purified by chromatography. Elution with 0-100% ethyl
acetate/petroleum ether yielded the title compound as a colourless oil (573 mg). 8" 25 (CDCI3,
400MHz) 7.27 (2H, m), 7.16 (1H, d), 7.11 (1H, br.$), 4.17 (1H, m), 3.78 (1H, m), 3.36 (2H, s), 3.02 (1H,
m), 2.70 (1H, m), 2.56 (1H, m), 2.36 (3H, s), 2.17(4K, m), 1.95 (1H, m), 1.45 (9H, s), 1.18 (3H, d). MS
(ES): MW 362.3. 



WO 2008/000729PCT/EP2007/056342 80 Description 80  1,1-D imethylethyl
(28)-4-[(4-amino-2-methylphenyOmethyl]-2-methyl-1- piperazinecarboxylate (D80) 5  H2  1,1-D
imethylethyl(2S)-4-{[4-(acetylamino)-2-methylphenyl]methy11-2-methyl-1- piperazinecarboxylate (D79)
(497 mg, 1.4 mmol) in KOH (1M aq soln., 5 mL) and methanol (5 mL) was heated to 140C for 1 h in a
microwave reactor. The reaction mixture was diluted with methanol (5 mL) and heated for a total of 4 h
55 minutes at 10 130 C in the microwave. The reaction mixture was concentrated to remove the
methanol and partitioned between DCM and water. The organic layer was dried and concentrated to
give the crude product which was purified by chromatography. Elution with 0-100% diethyl
ether/petroleum ether followed by a column flush with 10% (2M NH3 in methanol) in DCM yielded the
title compound as a yellow oil (223 15 mg). OH (CDCI3, 400MHz) 6.97 (1H, d), 6.52 (1H, d), 6.46 (1H,
dd), 4.17 (1H, br.$), 3.76 (1H, d), 3.57 (2H, br.$), 3.29 (2H, m), 3.01 (1H, td), 2.70 (1H, d), 2.56 (1H,
d), 2.30 (3H, s), 2.10 (1H, dd), 1.90 (1H, m), 1.45 (9H, s), 1.18 (3H, d). MS (AP+): MNa+ 342.3
(MNa+), no molecular ion (MW) observed. 20Description 81  1,1-Dimethylethyl
(25)-2-methyl-4{[2-methy1-4-(methylamino)phenyl]methyl}-1- piperazinecarboxylate (D81)  NIH CH,
WO 2008/000729PCT/EP2007/056342 81 The title compound was prepared from 1,1-dimethylethyl
(2S)-4-[(4-amino-2- methylphenyl)methy1]-2-methy1-1-piperazinecarboxylate (D80) using a method
similar to that described for D3 in Description 3A although the reaction was heated at 50C for 16h prior
to addition of sodium borohydride and 5.5h after addition. SH (CDC13,  5 400MHz) 7.00 (1H, d), 6.45
(1H, d), 6.39 (1H, dd), 4.17 (1H, br.$), 3.76 (1H, d), 3.57 (1H, br.$), 3.33 (14, d), 3.27(1H, d), 3.01 (1H,
td), 2.82 (3H, s), 2.71 (1H, d), 2.58 (1H, d), 2.32 (3H, s), 2.11 (1H, dd), 1.90 (1H, m), 1.45 (9H, s), 1.17
(3H, d). MS (AV): 356.2 (MNa+), 234.2, no molecular ion (MH+) observed. 10 Description 81:
Alternative Method (A)  1,1-Dimethylethyl
(2S)-4-{(2-methyl-4-(methylamino)phenylimethy1}-2-methyl-1- piperazinecarboxylate (D81) To a
mixture of 2-methyl-4-(methylamino)benzaldehyde (D93) (0.397 g) and 1,1- dimethylethyl
(2S)-2-methyl-1-piperazinecarboxylate (0.533 g, 2.66 mmol) in 1,2-  15 DCE (35mL) was added
sodium tri(acetoxy)borohydride (0.847 g, 4.00 mmol) and the reaction stirred at room temperature
overnight. Saturated aqueous NaHCO3 (30 mL) was added and the mixture was stirred for 4h. The
reaction mixture was extracted with DCM and the organics were dried and concentrated to give the
crude product which was purified by column chromatography. Elution with ether/petroleum 20ether
gave the title compound as a colourless oil (0.328 g). Description 82
(3R,5S)-1-[(4-NitrophenyOmethyl]-3,5-dimethylpiperazine (D82) H3CatNy,,CH3 NO2 25 The title
compound was prepared from 4-nitrobenzaldehyde and (2R,68)-2,6- dimethylpiperazine using a
method similar to that described for D1 in Description 1A. MS (ES): MW 250.2  WO
2008/000729PCT/EP2007/056342 82 Description 83 1,1-Dimethylethyl methylcarbamate (D83) jcH,3
HO'rCH 



0CH3 To a solution of Boc anhydride (7.5 g, 34.36 mmol) in DCM (40 mL) was added 5 methylamine
(173 mL, 2M solution in THF, 345 mmol) and the reaction mixture was stirred at room temperature
overnight. The solvent and excess methylamine were removed in vacuo and dilute 2M HCI (10 mL)
was added. The aqueous layer was extracted with DCM (x2) and the combined organics were dried
and concentrated to give the title compound as a yellow oil (3.791 g). 8H (CDCI3, 400MHz) 4.58 (1H,
br.$), 102.73 (3H, d), 1.44 (9H, s). Description 84 1,1-Dimethylethyl
(8-formy1-3-pyridinyl)methylcarbamate (D84)    CH3 15A mixture of 5-bromo-2-pyridinecarbaldehyde
(1.5 g, 8.064 mmol), 1,1-dimethylethyl methylcarbamate (D83) (1.267 g, 9.677 mmol),
tris(dibenzylideneacetone) dipalladium(0) (0.148 g, 0.161mmol), xantphos (0,373 g, 0.645 mmol) and
cesium carbonate (3.678 g, 11.289 mmol) in dioxane (35 mL) was heated at 110C overnight under an
argon atmosphere. On cooling, the solvent was removed in vacuo and the 20 residue partitioned
between Et0Ac and water. The organic layer was separated,. washed with water and brine, dried and
concentrated to give the crude product which was purified by column chromatography. Elution with
0-50% ether/petroleum ether gave the title compound as a brown oil (0.977 g). 8H (CDCI3, 400MHz)
10.01 (11, s), 8.79 (1H, d), 7.94 (1H, d), 7.86 (1H, dd), 3.40 (3H, s), 1.53 (9H, s). MS (Er): 259.1
25(MNa+), 181.2, no molecular ion (MW) observed.  WO 2008/000729PCT/EP2007/056342 83
Description 85 5-(Methylamino)-2-pyridinecarbaldehydeand6-[bis(methyloxy)methyl]-N-
methy1-3-pyridinamine (D85) 0,CH,    5To a solution of 1,1-dimethylethyl
(6-formy1-3-pyridinyl)methylcarbamate (084) (0.977 g, 4.139 mmol) in DCM (80 mL) was added TFA
(20 mL) and the reaction mixture was stirred at room temperature for 2h. The solvent was removed in
vacuo and the residue was taken up in methanol and eluted through an SCX (10 g) column with
methanol then 2M NH3 in methanol solution. The ammoniacal fraction was  10 concentrated to give a
yellow oil (0.622 g) which was an approximately 1:1 mixture of the title compounds. This material was
used directly in the next step. MS (ES): aldehyde - 137 (MW); acetal - 151. MS (Ain: aldehyde - 137
(MW); ac,etal - 205 (MNa+), 151. 15 Description 86
1,1-Dimethylethyl(2S)-2-methyl-4-{(5-(methylamino)-2-pyridinyllmethyl)-1- piperazinecarboxylate (D86)
A mixture of 5-(methylamino)-2-pyridinecarbaldehyde and 6-[bis(methyloxy)methyll- 20
N-methyl-3-pyridinamine (D85) (0.622 g), 1,1-dimethylethyl (23)-2-methy1-1- piperazinecarboxylate
(0.910 g, 4.552 mmol) and triethylamine (0.418 g, 4.139 mmol) in 1,2-DCE (40mL) was stirred at room
temperature overnight. Sodium tri(acetoxy)borohydride (1.14 g, 5.38 mmol) was added and the
reaction stirred at room temperature overnight. The reaction mixture was diluted with DCM and
washed 25 with saturated aq. NaHCO3 solution and water. The organic layer was dried and
concentrated to give the crude product which was purified by column  WO
2008/000729PCT/EP2007/056342 84 chromatography. Elution with 0-100% Et0Ac,/petroleum ether
gave the title compound as a yellow/brown oil (0.542 g). 5H (CDCI3, 400MHz) 7.96 (1H, d), 7.23 (1H,
d), 6.88 (1H, dd), 4.17 (1H, br.$), 3.80 d), 3.58 (1H, d), 3.45 (1H, d), 3.12 (1H, td), 2.86 (3H, s), 2.76
(1H, m), 2.58 (1H, m), 2.18 (1H, dd), 2.07 (1H, m), 1.45 5(9H, s), 1.23 (3H, d). MS (ES): MW 321.4
Description 87  1,1-Di methylethyl (2S)-2-methyl-4-({4-[(1-methylethyflam I no] p henyl}methyl)-1-
piperazinecarboxylate (D87) 10  



To a stirred solution of 1,1-dimethylethyl (2S)-4-[(4-aminophenyOmethyll-2-methyl-1-
piperazinecarboxylate (D2) (0.30 g, 1 mmol) in dry 1,2 DCE (5mL) was added sequentially
2-methoxypropene (0.141 mL, 1.5 mmol), acetic acid (0.056 mL, 1 mmol) and sodium
triacetoxyborohydride (0.313 g, 1.5 mmol). Further 1,2 DCE (5 15 mL) was added and the reaction
mixture was stirred under argon at room temperature for 16 hours. Saturated NaHCO3 (15mL) was
added and reaction mixture stirred for a further 1 hour. The aqueous layer was then extracted with
DCM (x3) and the combined organic layers were dried (Na2SO4) and concentrated in vacua The
crude material was purified by column chromatography eluting with 0- 20100% ether/petroleum ether
to give the title compound (0.265g). SH (CDCI3, 400MHz) 7.09 (2H, d), 6.54 (2H, d), 4.16 (1H, br.$),
3.78 (1H, d), 3.61 (1H, sp), 3.49 (1H, s), 3.42 (2H, m), 3.28 (1H, d), 3.08 (1H, td), 2.75 (1H, d), 2.59
(1H, d), 1.95 (1H, dd), 1.94 (1H, m), 1.45 (9H, s), 1.20 (9H, m). MS (API): 370.3 (MNa+), 248.3, no
molecular ion (MW) observed.  WO 2008/000729PCT/EP2007/056342 85 Description 88
1,1-Dimethylethyl(2S)-4-{(4-(ethylamino)phenyl]methy1}-2-methyl-1- piperazinecarboxylate (D88) 383
0,t0 yCH, NH L.CH, 51,1-d imethylethyl
(2S)-4-[(4-aminophenyl)methy1]-2-methyl-1-piperazinecarboxylate (02) (0.30 g, 1 mmol), acetaldehyde
(0.055 mL, 1 mmol), sodium triacetoxyborohydride (0.417 g, 2 mmol) and triethylamine (0.151 mL, 1.1
mmol) were combined in dry 1,2-DCE (15 mL) and stirred under Ar at room temperature for 48 hours.
Saturated NaHCO3 (15 mL) was added and reaction mixture stirred for a 10 further 2 hours. The
aqueous layer was then extracted with DCM (x3) and the combined organic layers were dried
(Na2SO4) and concentrated in vacuo. The crude material was purified by column chromatography
eluting with 0-100% ether/petroleum ether to give the title compound (0.239g). 8fri (CDCI3, 400MHz)
7.11 15 (MH+) observed. Description 89  20 (Methyloxy)acetaldehyde (D89) HaC ,o   



To a stirred suspension of chromatographic grade silica gel (3.8 g) in dry DCM (25 mL) was added
Na104 (3.8 mL, 0.65M aq. solution) dropwise. A solution of 3- (methyloxy)-1,2-propanediol (200mg,
1.9mmol) in 1,2-DCE was added and reaction 25 mixture was stirred at room temperature. After 2
hours, tic showed complete reaction so the reaction mixture was filtered and the filter cake was
washed with further 1,2- DCE. The filtrate containing the title compound was used directly in the next
step (D90)  WO 2008/000729PCT/EP2007/056342 86 Description 90  1,1-Dimethylethyl
(2S)-2-methy1-4-114412-(methyloxy)ethyllamino)phenvil methy11-1-piperazinecarboxylate (D90)  H,
H,C0,,f,0 CH,cNyCH,  5 Amixtureof1,1-dimethylethyl(2S)-4-[(4-aminophenyOmethy11-2-methyl-1-
piperazinecarboxylate (02) (0.30 g, 1 mmol), (methyloxy)acetaldehyde (089), sodium
tri(acetoxy)borohydride (0.417 g, 2 mmol) and triethylamine (0.165 mL, 1.2 mmol) in 1,2-DCE (15 mL)
was stirred under Ar at room temperature for 19 hours. 10 Saturated NaHCO3 (20 mL) was added and
reaction mixture stirred for a further 1 hour. The reaction mixture was further diluted with DCM (25 mL)
and water (10 mL). The aqueous layer was then extracted with DCM (x3) and the combined organic
layers were dried (Na2SO4) and concetnrated in vacuo. The crude material was purified by column
chromatography on silica eluting with 0-50% Et0Acipetroleurni 15 ether to give the title compound
(0.310g). SH (CDCI3, 400MHz) 7.12 (2H, d), 6.59 (2H, d), 4.15 (1H, m), 3.99 (1H, br.$), 3.78 (1H, d),
3.61 (2H, t), 3.40 (3H, s), 3.28 (3H, m), 3.08 (1H, td), 2.74 (1H, d), 2.58 (1H, d), 2.06 (1H, m), 1.94
(1H, m), 1.45 (9H, s), 1.21 (3H, d). MS (ES*): 264.2, no molecular ion (MW) observed. 20Description
91  4-Bromo-2-methylbenzaidehyde (D91) OHC H,C To 4-bromo-2-methylbenzonitrile (2 g, 10.2
mmol) in toluene (60 mL) cooled to SC under argon was added Dibal-H (11.2 mL, 1M solution in
toluene, 11.2 mmol) 25 dropwise. The reaction was stirred at 5C for 30 minutes then Me0H (3 mL) and
2 M H2504 (10 mL) were added dropwise. The mixture was stirred for -19h then concentrated in
vacuo. The residue was re-dissolved in water/Et0Ac. The organic layer was dried and concentrated to
give the crude title compound as a brown oil  WO 2008/000729PCT/EP2007/056342 87 (1.81 g) which
was used in the next step without further purification. 8H (CDCI3, 400MHz) 10.20 (1H, s), 7.65 (1H, d),
7.50 (1H, dd), 7.43 (1H, m), 2.64 (3H, s). Description 92 51,1-Dimethylethyl
(4-formy1-3-methylphenyl)methylcarbamate (D93) 01-IC TH, N OttCH CH3 3 CH3 The title compound
was prepared from crude 4-bromo-2-methylbenzaldehyde (D91) and 1,1-dimethylethyl
methylcarbamate (D83) using a method similar to that described for D84 in Description 84. 8H (CDCI3,
400MHz) 10.20 (1H, s), 7.76 (1H, d), 107.28 (1H, dd), 7.19 (1H, d), 3.31 (3H, s), 2.66 (3H, s), 1.49
(9H, s). 



Description 93 2-Methyl-4-(methylamino)benzaldehyde (D93) OHC NH CH3 15To 1,1-dimethylethyl
(4-formy1-3-methylphenyl)methylcarbamate (D92) (0.614 g, 2.47 mmol) in DCM (60 mL) at room
temperature under argon was added TFA (15 mL) dropwise. The mixture was stirred for 0.5 h then
concentrated. The residue was redissolved in DCM and water and the aqueous layer was basified with
NaOH solution. The DCM layer was separated, dried (Na2SO4) and concentrated to give the crude 20
title compound as a yellow oil (0.397 g) which was used in the next step without further purification.
0h., (CDCI3, 400MHz) 9.98 (1H, s), 7.63 (1H, d), 6.47 (1H, dd), 6.35 (1H, d), 4.35 (1H, br.$), 2.91 (3H,
d), 2.60 (3H, s). MS (ES): MH+ 150.1. Description 94 256-(Methylamino)-3-pyridinecarbonitrile (D94)
NC NH CH3 Four batches of 6-chloro-3-pyridinecarbonitrile (0.40 g, 2.89 mmol) iii methylamine (16
mL, 2M solution in THF) were each heated at 80C for 30 minutes in a microwave reactor. The reaction
mixtures were combined and concentrated in vacuo.  WO 2008/000729PCT/EP2007/056342 88 The
residue was re-dissolved in Et0Aciwater and the organic layer was separated, dried (Na2SO4) and
concentrated. The crude product was purified by column chromatography; elution with
Et0Acipetroleum ether gave the title compound as a white solid (1.46 g). 8H (CDCI3, 400MHz) 8.37
(1H, d), 7.59 (1H, dd), 6.39 (1H, dd), 55.19 (1H, br.$), 2.99 (3H, d). MS (ES): MEI+ 134.2. Description
95  64Methylamino)-3-pyridinecarbaldehyde (D95) N NH CH, 10To
6-(methylamino)-3-pyridinecarbonitrile (D94) (0.1 g, 0.752 mmol) in toluene (10 mL) cooled to -78 C
under argon was added Dibal-H (1.88 mL, 1M solution in toluene, 11.2 mmol) dropwise. The reaction
was stirred at -78C and then allowed to warm to room temperature overnight. Me0H (0.47 mL) and 2
M H2SO4 (1.42 mL) were added and mixture was stirred for 1.5 h then concentrated in vacua. The 15
residue was partitioned between water and Et0Ac. The aqueous layer was extracted with Et0Ac and
the combined organic layers were dried and concentrated to give the title compound (0.067g). SH
(CDCI3, 400MHz) 9.78 (1H, s), 8.52 (1H, d), 7.92 (1H, dd), 6.45 (1H, d), 5.38 (1H, br.$), 3.04 (311, d).
MS (ES): MI-I+ 137.1. 20 Description 96
1,1-Dimethylethyl(2S)-2-methyl-4-{(6-(methylamino)-3-pyridinylimethy1}-1- piperazinecarboxylate
(D96)   H C H3C3*-0,f0 CHt Nit CH, "N NH CH, The title compound was prepared from
6-(methylamino)-3-pyridinecarbaldehyde 25 (095) and 1,1-dimethylethyl
(2S)-2-methyl-1-piperazinecarboxylate using a method similar to that described for 081 in Description
D81A. SH (CDCI3, 400MHz) 7.97 (11-1, d), 7.44 (111, dd), 6.38 (1H, d), 4.51 (1H, m), 4.17 (1H, br.$),
3.79 (11-1, d), 3.38 (1H,  WO 2008/000729PCT/EP2007/056342 89 d), 3.26 (11-1, d), 3.07 (1H, td),
2.92 (3H, d), 2.74 (1H, m), 2.57 (111, m), 2.09 (1H, dd), 1.96 (1H, m), 1.45 (911, s), 1.20 (3H, d). MS
(ES): 343.2 (MNa+), 265.2, no molecular ion (MI-1) observed. 5 Description 97
6-Amino-4-methyl-3-pyrid necarbon itri le (D97) H3C-Nr -NH2 



A mixture of 5-bromo-4-methyl-2-pyridinamine (0.50 g, 2.7 mmol) and copper (I) cyanide (0.263 g,
2.9mmol) in DMF (12 mL) was heated at 200C for a total of 1.75 h 10 in a microwave reactor. The
reaction mixture was diluted with Et0Ac and water. The resulting thick dark precipitate was filtered off.
The filtrate was extracted with Et0Ac (x3) and the combined extracts were dried and concentrated to
give a dark yellow solid (0.115 g). The filter cake was and washed with 1:1 DCM/Me0H (1 L) which
was concentrated to give a second batch of dark yellow solid (0.047 g). The filter cake 15 was washed
with 2M NH3 in Me0H (200 mL) which was concentrated to give a dark green solid (0.533 g). These 3
batches of solids were purified by column chromatography using 0-100% Et0Ac/hexane as the eluent
to give the title compound as a white solid (total yield: 0.213 g). 8H (CDC13, 400MHz) 8.28 (1H, s),
6.36 (1H, s), 4.87 (2H, br.$), 2.40 (3H, s). MS (ES): MR 134.1. 20 Description 98
N-(5-Cyano-4-methyl-2-pyridiny1)-2,2,2-trifluoroacetamide (D98) NC 0 NACF, To a solution of
6-amino-4-methyl-3-pyridinecarbonitrile (D97) (0.213 g, 1.6 mmol) 25 and 2,6-lutidine (0.37 mL, 3.2
mmol) in DCM (20 mL) cooled to 0C under argon was added trifluoroacetic anhydride (0.22 mL,
1.6mmol) as a solution in DCM. The reaction mixture was stirred for 17 h, gradually warming to room
temperature. The reaction mixture was re-cooled to 0C and further 2,6-lutidine (0.37 mL) and
trifluoroacetic anhydride (0.22 mL) were added. The reaction was stirred at room 30 temperature for
4h then diluted with 10% citric acid solution and extracted with DCM. The DCM layer was washed with
brine, dried and concentrated to give the crude product which was purified by column chromatography.
Elution with 0-100%  WO 2008/000729PCT/EP2007/056342 90 Et0Ac/hexane gave the title
compound as a white solid (0.299 g). 8H (CDC13, 400MHz) 8.68 (1H, br.$), 8.55 (1H, s), 8.21 (1H, s),
2.62 (3H, s). Description 99  5 6-Amino-4-methyl-3-pyridinecarbaldehyde (099) H3C1?NH2 A solution
of N-(5-cyano-4-methyl-2-pyridiny1)-2,2,2-trifluoroacetamide (098) (0.050 g, 0.22 mmol) in formic acid
(1.35 mL) was diluted with water (0.48 mL) and nickel/aluminium alloy (0.122 g) was added. The
reaction mixture was heated at 10 reflux under argon for 2h then filtered while still hot, washing with
further formic acid (3 x 5 mL). The filtrate and washings were concentrated, diluted with toluene (5 mL)
and re-concentrated to give the crude title compound as a pale yellow solid (0.053 g) which was used
in the next step without further purification. SH (CDC13, 400MHz) 9.91 (1H, s), 8.34 (1H, s), 6.31 (1H,
s), 5.49 (2H, br.$), 2.57 (3H, s). MS (ES): MW 137.2. 15 Description 100  1,1-D
imethylethyl(28)-4-[(6-ami no-4-methy1-3-pyri di nyl)methy1]-2-methy1-1- pi perazi necarboxylate
(D100) H3C2 20A mixture of 6-amino-4-methyl-3-pyridinecarbaldehyde (D99) (0.053 g, 0.39 mmol),
1,1-dimethylethyl (2S)-2-methyl-1-piperazinecarboxylate (0.117 g, 0.58 mmol) and sodium
tri(acetoxy)borohydride (0.206 g, 0.97 mmol) in 1,2-DCE (10 mL) was sonicated to aid dissolution of
the starting material then stirred at room temperature ovemight. Saturated aqueous NaHCO3 (30 mL)
was added and the mixture was 25 stirred for 24h. The reaction mixture was extracted with DCM
(3x10mL) and the organics were dried and concentrated to give the crude title compound as an oil
(0.067 g) which was used in the next step without further purification. MS (ES): MW 321.3, MNa+
343.3.  WO 2008/000729PCT/EP2007/056342 91 Description 101  1,1-Dimethylethyl
(2S)-2-methy1-4-([4-methyl-6-(methylamino)-3- pyridinyl]methy1}-1-piperazinecarboxylate (D101) Hsc
H0y0 CHtN)",,CH,  5To1,1-dimethylethyl(2S)-4-[(6-amino-4-methyl-3-pyridinyOmethyl]-2-methyl-1-
piperazinecarboxylate (0100) (0.067 g, 0.21 mmol) in dry Me0H (4 mL) under an argon atmosphere
was added paraformaldehyde (0.019 g, 0.63 mmol) and sodium methoxide (0.057 g, 1.00mmol). The
mixture was stirred at 50C overnight then sodium borohydride (0.024 g, 0.63 mmol) was added and
the reaction stirred at 50C 



10 for 24 h. The reaction mixture was concentrated in vacua. The residue was partitioned between
DCM and saturated aqueous NaHCO3 and stirred for 0.5 h. The aqueous phase was extracted with
DCM (3x5mL) and the combined organics were dried and concentrated to give a crude colourless oil.
Column chromatography eluting with 0-10% Me0H/DCM gave the crude title compound as a
colourless oil 15(0.037 g) which was used in the next step without further purification. MS (ES): Hi'
335.3. Description 102  1 -(Bromomethyl)-2-ch loro-4-nitrobenzene (D102) Br 20   A mixture of
2-chloro-4-nitrotoluene (0.209, 1.17 mmol), N-bromosuccinimide (0.228 g, 1.28 mmol) and benzoyl
peroxide (0.014 g, 0.058 mmol) in tetrachloromethane (7 mL) was irradiated (500W lamp) at reflux
overnight. The reaction mixture was concentrated to give a yellow oil/solid (0.391 g) which was used
directly in the next 25step without further purification.  WO 2008/000729PCT/EP2007/056342 92
Description 103  1,1-Dimethylethyl (2S)-4-[(2-chloro-4-nitrophenyOrnethyl]-2-methyl-1 -
piperazinecarboxylate (D103)  CINO, 5A mixture of crude 1-(bromomethyl)-2-chloro-4-nitrobenzene
(D102) (0.391 g), 1,1- dimethylethyl (2S)-2-methy1-1-piperazinecarboxylate hydrochloride (0.407 g,
1.72 mmol) and Hunig's base (0.625 mL, 3.59mmol) in dry DMF (3 mL) was stirred at room
temperature for 10 minutes. The reaction mixture was concentrated to give an orange oil which was
dissolved in DCM and washed with water (x2) and brine, then  10 dried and concentrated to give an
orange oil. Purification by column chromatography eluting with 0-30% Et0Acipentane gave the title
compound as a yellow oil (0.199 g). 8H (CDC13, 400MHz) 8.24 (1H, d), 8.12 (1H, dd), 7.77 (1H, d),
4.24 (1H, br.$), 3.85 (1H, d), 3.63 (2H, s), 3.14 (1H, td), 2.76 (1H, m), 2.59 (1H, m), 2.33 (1H, dd), 2.18
(1H, m), 1.47 (9H, s), 1.28 (3H, d). MS (ES): MI-1+ 370/372, 15 Description 104 1,1-Dimethylethyl
(2S)-4-[(4-amino-2-chlorophenyOmethyl]-2-methy1-1- piperazinecarboxylate (D104) 0",r0 CHtNyCH,
CIH2 20A mixture of 1,1-dimethylethyl (2S)-4-[(2-chloro-4-nitrophenyl)methy1]-2-methyl-1-
piperazinecarboxylate (D103) (0.199 g, 0.538 mmol), triethylamine (0.75 mL, 5.38 mmol) and 5% Pt/C
catalyst (0.134 g) in Me0H (5 mL) was hydrogenated at room temperature and atmospheric pressure
for 3h. The catalyst was removed by filtration and the filtrate was concentrated to give a colourless oil
which was dissolved in 25 DCM. The DCM solution was washed with water (x2) and brine, then dried
and  WO 2008/000729PCT/EP2007/056342 93 concentrated to give the crude product. Purification by
column chromatography eluting with 10-40% Et0Ac/pentane gave the title compound as a colourless
oil (0.125 g). 8H (CDCI3, 400MHz) 7.19 (1H, d), 6.69 (1H, d), 6.54 (1H, dd), 4.18 (1H, br.$), 3.79 (1H,
d), 3.70 (2H, br.$), 3.45 (2H, m), 3.07 (1H, td), 2.74 (1H, m), 2.60 5(1H, m), 2.19 (1H, dd), 2.03 (1H,
m), 1.45 (9H, s), 1.22 (3H, d). MS (ES): MH+ 340/342. Description 105      1,1-Dimethylethyl
(25)-4-112-chloro-4-(methylamino)phenyl]methy1}-2-methyl-1- 10piperazinecarboxylate (D105) 



NH CH,  The title compound was prepared from 1,1-dimethylethyl (2S)-41(4-amino-2-
chlorophenyl)methy1]-2-methyl-1-piperazinecarboxylate (D104) using a method similar to that
described for D3 in Description 3A although the reaction was heated at 1550C overnight prior to, and
for 24h after addition of sodium borohydride.(3eq.). MS (ES): MK' 354/356. Description 106
1,1-Dimethylethyl (25)4-({6-[((6-chloro-3-pyridinyl)carbonylfimethyl)amino]-3-
20pyridinyl}methyl)-2-methyl-1-piperazinecarboxylate (D106) H,C3 Oy.0 CHt  WO
2008/000729PCT/EP2007/056342 94 0.703 mmol) in DCM (7 mL) under argon was added
6-chloro-3-pyridinecarbonyl chloride (0.099 g, 0.562 mmol). The mixture was stirred at room
temperature for -0.3h then diluted with DCM and water. The organic layer was dried and concentrated
to give the crude product which was purified by column 5 chromatography. Elution with Et0Ac/DCM
gave the title compound as a white colourless gum (0.139 g). 51-1 (CDCI3, 400MHz) 8.33 (1H, d),
8.19 (1H, d), 7.70 (1H, dd), 7.57 (1H, dd), 7.23 (1H, d), 6.86 (1H, d), 4.20 (1H, br.$), 3.82 (1H, d), 3.58
(3H, s), 3.49 (1H, d), 3.37 (1H, d), 3.08 (1H, td), 2.70 (1H, d), 2.49 (1H, d), 2.16 (1H, dd), 2.04 (1H, m),
1.46 (911, s), 1.19 (3H, d). MS (ES): MW 460/462 10 Description 107  1,1-Dimethylethvi
(2S)-4-1(4-1T(6-chloro-2-pyridinvi)carbonvil(methvnaminol
phenvilmethvi)-2-methvi-1-piperazinecarboxylate (D107)  H C3 0,,f0 CHtND,    15Step 1:
6-bromo-2-pyridinecarboxylic acid (0.348 g, 1.72 mmol) was dissolved in dry dioxane (15 mL) and
thionyl chloride (0.570 mL, 7.84 mmol) was added. The reaction mixture was stirred at reflux for 3 h
then concentrated in vacuo, re-dissolved in dioxane (15 mL) and re-concentrated to give
6-chloro-2-pyridinecarbonyl chloride as a pale yellow solid which was used directly in step 2. 20 Step
2: The acid chloride from step 1 was dissolved in DCM (15 mL) and added to a mixture of
1,1-dimethylethyl (2S)-2-methyl-4-{[4-(methylamino)phenyl]methyl)-1- piperazinecarboxylate (D3)
(0.500 g, 1.57 mmol) and triethylamine (0.284 mL, 2.04 mmol) in DCM (15 mL). The reaction mixture
was stirred at room temperature overnight and then washed with water (x2) and brine. The organic
layer was dried 25 and concentrated to give the crude product, which was purified by column
chromatography. Elution with 20-60% Et0Ac/pentane yielded the title compound as a yellow oil/solid
(0.658 g). 6H (CDCI3, 400MHz) 7.56 (1H, m), 7.46 (1H, m), 7.17 (2H, m), 6.99 (211, m), 4.16 (1H,
br.$), 3.79 (1H, d), 3.50 (3H, s), 3.46 (1H, d), 3.32 (1H,  WO 2008/000729PCT/EP2007/056342 95 d),
3.07 (1H, m), 2.69 (1H, d), 2.50 (1H, d), 2.08 (1H, m), 1.97 (1H, m), 1.46 (9H, s), 1.19 (3H, d). MS
(ES): MW 459/461. Description 108  51,1-Dimethylethyl
(2S)-4-({4-[[(6-bromo-3-pyridinyl)carbonyl](methyl)amino]
phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D108) H, H,C- OtO CH,ENDACH,  Br
To1-hydroxybenzotriazole(0.967 g,7.16 mmol) andN-benzyl-N'- cyclohexylcarbodiimide resin (4.48 g,
1.6 mmol/g, 7.16 mmol) in DMF (15 mL) was 10 added 6-bromo-3-pyridinecarboxylic acid (0.964 g,
4.77 mmol) in DMF (15 mL). The mixture was stirred for 30 minutes under an argon atmosphere and
1,1-dimethylethyl (2S)-2-methyl-4-([4-(methylamino)phenylynethyl)-1-piperazinecarboxylate (D3) (1.52
g, 4.77 mmol) in DCM (15 mL) was added. The mixture was stirred for 65 h at room temperature.
PS-trisamine resin (2 eq. relative to acid), PS-isocyanate resin (2 eq. 



15 relative to amine) and MP-carbonate resin (5 eq. relative to HOBt) were added and the mixture
stirred for 4 h at room temperature. The mixture was filtered to remove the resins which were then
washed with further DCM. The filtrate was concentrated to give the crude product which was purified
by column chromatography. Elution with an Et0Adpetroleum ether gradient yielded the title compound
as a white solid 20 1.20(3H, d). MS (ES): MW 503/505. 25 Tabulated compounds D109 -0110 were
prepared using methods similar to those described in Description 15 using the appropriate aniline
precursor and appropriate carboxylic acid.  96 + I 2 01 ai in tO  61 0 CV in  Method Comment Step 2
Similar method to 015 although sat. aq. NaHCO3 used in place of water in work-up  although sat. aq.
NaHCO3 used in olace of water in   Step 1 Similar method to D15  Similar method to D15
1,1-dimethylethyl (2S)-4-({5-[({6-[(4- fluorophenyl)oxy]-3- pyridinyl)carbonyl)(methyl)amino]-2-
pyridinyl}methyl)-2-methyl-1- piperazinecarboxylate  fluoropheny1)-3- 



pyridinyl]carbonyll(methyl)amino]-2-  Structure NIgl ./ I H0N 9-10 OdA0A-c3H o yz o u xl) rn  * / _ 2 z-u
_    z  Aniline Precursor Co co 0  Co Co 0  C b us 0 0 CD 0 6 



0 .- E   WO 2008/000729PCT/EP2007/056342 97 Tabulated compounds D111 - D117 were prepared
using methods similar to those described in Description 16 using the appropriate aniline precursor and
appropriate carboxylic acid.  98 I 2 (0 Nt + It,  43) N: 3 Method Comment Step 2 Similar method to D16
Similar method to D16 Similar method to D16 although sat. aq. NaHCO3 used in place of water in
work-up  Step 1 Similar method to D16 although reaction temp./time: room temperature, 0.75h Similar
method to D16 although reaction temp./time: room temperature, 0.75h Similar method to D16 although
reaction time: 0.75h OLUBN 1,1-dimethylethyl (2S)-4-({44({1-[(3- 



cyanophenyOmethyl]-4- piperidinyl}carbonyl)(methypamino] phen4}methyl)-2-methy1-1-
piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({44({1-[(4- cyanophenyOmethyl]-4-
piperidinyl}carbonyl)(methyDamino] phenyl}methyl)-2-methyl-1- piperazinecarboxylate
11,1-dimethylethyl (2S)-4-({4-[{[6-(3- 1 fluoropheny1)-3- pyridinyl]carbonyl}(1-
methylethyl)aminolphenyl}methyl)- 2-methyl-1-piperazinecarboxylate Structure NO 0 Na.iy 411 r.",N. '
tHOlkeitHO .j 0 OirOEH H      0 t HON riD oAoidri     hl.H3Dtk Y N 0 SO r"N"..1 EHOeLNHO
CrJ1/4'0+,061-1 Aniline 



Precursor co 0 co 0 r- op 0 Desc'n 1 .- 'el- C4 .- 5 Cr) - 5  99 CI CO CO ID el CO CD 0  Similar method
to D16 although sat. aq. NaHCO3 used in place of water in work-up Similar method to 016 although
sat. aq. NaHCO3 used in place of water in work-up Similar method to D16 Similar method to D16
although reaction time: lh Similar method to D16 although reaction time: 0.5h Similar method to D16
although reaction time: 0.5h 



1,1-dimethylethyl (2S)-44[4- (ethyl.([6-(3-fluoropheny1)-3- pyridinyl]carbonyl}amino)phenyl]me
thy11-2-methyl-l- piperazinecarboxylate 1,1-dimethylethyl (2S)-4-[(4-{([6-(3- fluoropheny1)-3-
pyridinylicarbony1H2- (methyloxy)ethyl]amino}phenyOmet hyI]-2-methyl-1- piperazinecarboxylate
1,1-dimethylethyl (2S)-4-({44({6-[(4- fluorophenyl)oxy]-3- pyridinyl}carbonyl)(methyl)amino]-
2-methylphenyl}methyl)-2-methyl-1- piperazinecarboxylate      , `HO 1NI OEH 0 40 tHOsILNAHO
0.)...%OitOtH    `HD 411 c)c HO N HO 0A0)VIOcH H  a",0 11I 0 s1-10    



CO CO 0 0 03 0 071 0 1- E LO ..- 0 CO .- 0  WO 2008/000729PCT/EP2007/056342 100 (1 a CV LO
Similar method to D16 Similar method to D16 although reaction time: 1h 1,1-dimethylethyl
(28)-4-({6-R[6-(3- fluoropheny1)-3- pyridinyl]carbonyl)(methyDamino]-3- pyridinyl}methyl)-2-methyl-1-
piperazinecarboxylate 4/11 A'HO N. N W., I c HO N HO 0A04;0tH 0 H CO 0) 



0 r- 5  WO 2008/000729PCT/EP2007/056342 101 Description 118
1,1-Dimethylethyl(2S)-4-({6-R(61(4-fluorophenyl)oxy1-3-
pyridinyl}carbonyl)(methyl)amino]-4-methyl-3-pyridinyl}methyl)-2-methyl-1- piperazinecarboxylate
(0118) OtO CHtNyCH3 5 Step 1: 6-[(4-Fluorophenyl)oxy]-3-pyridinecarboxylic acid (D14) (0.032 g,
0.14 mmol) was solubilised in dry dioxane (2 mL). Thionyl chloride (0.081 mg, 0.14 mmOl) was added
drop-wise and the reaction mixture heated at reflux for 1.25 h.. The reaction mixture was concentrated,
and then re-concentrated from DCM to give 6-[(4- 10fluorophenyl)oxy1-3-pyridinecarbonyl chloride
which was used directly in step 2 Step 2: 1,1-Dimethylethyl
(2S)-2-methyl-4-{[4-methyl-6-(methylamino)-3- pyridinyl]methy1}-1-piperazinecarboxylate (D101)
(0.038 g, 0.11 mmol) was dissolved in dry DCM (2 mL). Triethylamine (0.016 g, 0.16 mmol) was added
dropwise and after 5 minutes a solution of the acid chloride from step 1 in dry DCM (2mL) was 15
added dropwise. The reaction mixture was then left stirring under argon at room temperature
overnight. Saturated aqueous NaHCO3 (15mL) was added and the aqueous layer extracted with DCM
(3 x 5mL). The organic extracts were dried (Na2SO4) and the crude product was purified by column
chromatography. Elution with a 0-100% Et0Acipetroleum ether gradient gave the title compound as a
colourless oil 20(0.026 g). MS (ES): MI-1+ 550.4    Tabulated compounds D119 - D122 were prepared
using methods similar to those 25described in Description 16 using the appropriate aniline precursor
and appropriate carboxylic acid.  102 +H MI In ai F.- U) It: In Co U, .1. a) 3 Method Comment Step 2
Similar method to D16 although reaction mixture concentrated and purified directly by column
chromatography Similar method to D16 although reaction time: 48h. Reaction mixture concentrated
and purified 



directly by column chromatography Similar method to D16 with column chromatography and MDAP
purification.  Step 1 Similar method to D16 although reaction time: th Similar method to D16 although
reaction time: 3h Similar method to D16 although reaction time: 1.5h 8 al B N 1,1-dimethylethyl
(2S)-4-[(4-{({61(4- fluorophenyl)oxy]-3- pyridinyl}carbonyl)[2- (methyloxy)ethyl]amino}phenyOmet
hyI]-2-methyl-1- piperazinecarboxylate 1,1-dimethylethyl (28)-4-({2-chloro-
41({6-[(4-fluorophenyl)oxy]-3- pyridinyl}carbonyl)(methypamino]ph enyl}methyl)-2-methyl-1-
piperazinecarboxylate 1,1-dimethylethyl (2S)-4-({4- ! [ethyl({6-[(4-fluorophenypoxy]-3-
pyridinyl}carbonyl)amino]phenyl}me thyl)-2-methyl-1- ninerazinecarhowlate  Structure  0 `HT 01 N., I N
tH0#    



0 0 OOtH LIN )0( 411 X H tH0N 0  y EHONHO 0-0+E.D'H     Aniline Precursor ic co o in o E 00 CD 0 C
b 0 Al 0 co - 5 o CV 5 E  WO 2008/000729PCT/EP2007/056342 103 cl 



co irt; Similar method to D16 although reaction mixture concentrated and purified directly by column
chromatography Similar method to 016 although reaction time: lh 1,1-dimethylethyl (2S)-2-methyl-4-
{[4-(methyl{[6-(3-pyridinyloxy)-3- pyridinyI]carbonyl}amino)phenyl]me thyI}-1-piperazinecarboxylate 0
'HT N EHO#  co 0 N CV E  WO 2008/000729PCT/EP2007/056342 104 Description 123
1,1-Dimethylethyl (2S)-2-methy1-4-[(4-{methyl[(4-([4-
(trifluoromethyl)phenyl]carbonyl}phenyl)carbonyliamino}phenyl)methyl]-1- piperazinecarboxylate
(D123) H,C H,C   5 Step 1: 4-([4-(Trifluoromethypphenyl]carbonyl}benzoic acid (200 mg, 0.68 mmol)
was stirred in dioxane (5 mL) and thionyl chloride (0.496 mL, 6.8 mmol) added. The reaction mixture
was heated at reflux for lb. Further thionyl chloride (0.496 mL, 6.8 mmol) was added and heating
continued for 3h. On cooling, the reaction mixture was 10concentrated in vacuo to give
4-([4-(trifluoromethyl)phenyl]carbonyl}benzoyl chloride as an oily white liquid (0.2869) which was used
directly in step 2. Step 2: The acid chloride from step 1 was taken up in DCM (2 mL) and added drop-
wisetoamixtureof1,1-dimethylethyl(2S)-2-methyl-4-([4-
(methylamino)phenyl]methyl)-1-piperazinecarboxylate (03) (0.170 g, 0.53 mmol) and 15 triethylamine
(0.11 mL) in DCM (2 mL). The reaction mixture was stirred at room temperature under argon overnight
then diluted with water (20 mL) and DCM (20 mL). The aqueous layer was extracted with DCM (20
mL) and the combined organic layers were dried, concentrated and purified by column
chromatography. Elution with 0-30% Et0Acipentane gave the title compound as a colourless oil (0.244
g). MS 20(ES): MI-1+ 596.2. Description 124  



1,1 -Dimethylethyl (2S)-4-({64({6-[(4-fluorophenyl)oxy]-3-pyridinyl}carbonyl) (methyl)am
ino]-3-pyridinyl}methyl)-2-methy1-1-piperazinecarboxylate (D124) H3C3 0y0 CH3r"NkieCH, ) 25   WO
2008/000729PCT/EP2007/056342 105 To 1,1-dimethylethyl
(28)-4-({6-[[(6-chloro-3-pyridinyl)carbonAmethypamino]-3-
pyridinyl}methyl)-2-methyl-1-piperazinecarboxylate (D106) (0.139 g, 0.303 mmol) in DMF (4 mL) under
an argon atmosphere was added potassium carbonate (0.293 g, 0.212 mmol) and 4-fluorophenol
(0.169 g, 1.51 mmol). The reaction mixture was 5 stirred and heated at 130C for 5h then concentrated
in vacuo. The residue was redissolved in DCM/water. The organic layer was washed with 2M NaOH
solution and brine then dried (Na2SO4) and concentrated to give the crude product which was purified
by column chromatography. Elution with Et0Ac/DCM gave the title compound as a colourless oil
(0.054 g). MS (ES): MR 536.2. 10 Description 125 1,1-Dimethylethyl
(2S)-11-(01({6-[(4-fluorophenyl)oxy]-2-pyridinylIcarbonyl) (methyl)aminolphenyl}methyl)-2-methyl-1
-piperazinecarboxylate (D125) Fi3C1I CHtNisC1-13  15To sodium hydride (0.0174 g, 60% dispersion
in mineral oil, 0.436 mmol) in DMF (4 mL) was added 4-fluorophenol (0.0488 g, 0.436 mmol) and the
mixture stirred under an argon atmosphere for 20 minutes. 1,1-Dimethylethyl (2S)-4-({4-[[(6-chloro-2-
pyridinyl)carbonyl}(methypami no] phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D107) (0.100 g,
0.218 mmol) was added and the reaction mixture was heated in a 20 microwave at 190C for 1.5 h. The
reaction mixture was concentrated and the residue partitioned between DCM and water. The aqueous
layer was further extracted with DCM and the combined organics were dried over Na2SO4 and
concentrated to give a yellow oil which was purified by column chromatography to give the title
compound as a colourless oil (0.0539 g). MS (ES): MH+ 535.4. 25  WO
2008/000729PCT/EP2007/056342 106 Description 126 1,1-Dimethylethyl
(26)-4-({41({6-[(3-fluorophenyl)oxy]-2-pyridinylIcarbonyl)
(methyl)amino]phenyl)methyl)-2-methyl-1-piperazinecarboxylate (0126) H,C1 CH N CH x 3  5The title
compound was prepared from 1,1-dimethylethyl (2S)-4-({4-[[(6-chloro-2-
pyridinyl)carbonyl](methyDamino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D107) and
3-fluorophenol using a procedure similar to that described for D125 in Description 125 although the
reaction time was 3.3 h. MS (ES): MI-1+ 535.4. 10Description 127  1,1-Dimethylethyl
(28)-4-({4-[([6-(4-fluoro-1-piperidiny1)-3-pyridinyl]carbonyl}
(methypaminolphenyllmethyl)-2-methyl-1-piperazinecarboxylate (0127) H,c oo tNyCH3  A mixture of
1,1-dimethylethyl (2S)-4-((4-[[(6-bromo-3-pyridinyl)carbonyl](methyl) 15
aminolphenylimethyl)-2-methyl-1-piperazinecarboxylate (D108) (0.050 g, 0.0993 mmol),
4-fluoropiperidine (0.055 g, 0.397 mmol) and triethylamine (0.069 mL, 0.497 mmol) in acetonitrile (4
mL) was heated at 85C overnight then in a microwave at 140C for 10h. Further portions of
4-fluoropiperidine (5 eq.) and triethylamine (5 eq.) were added and the reaction heated at 170C for 2h.
The reaction mixture was 20 concentrated and the residue dissolved in DCM/water. The aqueous layer
was further extracted with DCM (x3) and the combined organics were dried (Na2SO4) and
concentrated to give the title compound as a yellow oil (0.0538 g). MS (ES): MH+ 526.2.  WO
2008/000729PCT/EP2007/056342 107 



Description 128  1,1-Dimethylethyl (28)-4-({4-R[6-(4,4-difluoro-1-piperidiny1)-3-pyridinyl]
carbonyl}(methyl)amino]phenyllmethyl)-2-methyl-1-piperazinecarboxylate (D128) H3C0 -to CH N CH
)40 3  5 A mixture of 1,1-dimethylethyl (2S)-4-({4-[[(6-bromo-3-pyridinyl)carbonyl](methyl)
amino]phenyllmethyI)-2-methyl-1-piperazinecarboxylate (0108) (0.050 g, 0.0993 mmol),
4,4-difluoropiperidine (0.141 g, 0.894 mmol) and triethylamine (0.138 mL, 0.993 mmol) in acetonitrile
(4 mL) was heated in a microwave at 150C for 12h. 10 Further portions of 4,4-difluoropiperidine (4 eq.)
and triethylamine (5 eq.) were added and the reaction heated at 150C for lh. The reaction mixture was
concentrated and the residue dissolved in DCM/water. The aqueous layer was further extracted with
DCM (x3) and the combined organics were dried (Na2SO4) and concentrated to give a yellow gum
which was purified by column chromatography. Elution with 0-100% 15Et0Ac/hexane gave a
colourless gum which was a mixture (-9:1) of the title compound and unreacted D109 (0.0485 g). MS
(ES): MFI+ 544.2.  Description 129       1,1-Dimethylethyl
(28)-4-({4-R[6-(3-fluoropheny1)-2-pyridinyl]carbonyl) 20
(methyl)aminolphenyl}methyl)-2-methyl-1-piperazinecarboxylate (D129)  A mixture of 1,1-dimethylethyl
(2S)-4-({4[[(6-chloro-2-pyridinyl)carbonylymethyl)
amino]phenyl}methyl)-2-methyl-1-Piperazinecarboxylate (0107) (0.0825 g, 0.179 mmol),
3-fluorobenzeneboronic acid (0.0302 g, 0.216 mmol), tetrakis-  WO 2008/000729PCT/EP2007/056342
108 (triphenylphosphine)palladium (0) (0.0104 g, 0.009 mmol) and sodium carbonate (0.0762 g, 0.719
mmol) in a DME/water (4 mL, 1:1) was heated at 140C in a microwave for 10 minutes. The reaction
mixture was diluted with DCM/water and the aqueous layer was further extracted with DCM (x3). The
combined organics were 5 dried and concentrated to give the crude product which was purified by
column chromatography. Elution with 0-100% Et0Ac/hexane gave the title compound as a colourless
oil (0.0781 g). MS (ES): MFI+ 519.3. 10 Tabulated compounds D130 - 0136 were prepared from the
appropriate bromopyridine precursor as indicated and the appropriate boronic acid using methods
similar to that described for D129 in Description 129.  109  H Vu    N CO N 0) Method Comment    "
boronic acid used and reaction 



time was 20 minutes. Similar to D103 although 1eq. boronic acid used and reaction temperature/time
was 150C/5 minutes. 1 OlUeN    (methyl(r-methyl-3,4'-bipyridin-6- yl)carbonyl]amino}phenyl)methyl]-1-
piperazinecarboxylate 1,1-d imethylethyl (2S)-4-({44115-(4- fluoropheny1)-2-
pyridinylIcarbonyl)(methypamino]phenyl}methyl) -2-methyl-1-piperazinecarboxylate Structure 0 o 2) i z
c z _ 0 i z-o *       o cHo.      



Bromo- pyridine Precursor    N N- O N N- 0 Desc'n    0 CO E C17, E  110 N csi N Lo .11.. C7 Lt,  .41.
T1 in  Similar to D103 although leg. boronic acid used and reaction temperature/time was 150C/5
minutes. Similar to D103 although 1eq. boronic acid used and reaction temperature/time was 150C/5 



minutes.  1 1301-01111; delU USeU ill Ill I eillaltil I 1 c11P/g  1,1-dimethylethyl (2S)-4-({4-E[5-(3-
cyanopheny1)-2- pyridinyl]carbonylymethyl)aminthenyl}methyl) -2-methyl-1-piperazinecarboxylate
1,1-dimethylethyl (2S)-2-methy1-4-({4- [methyl({543-(methyloxy)phenyl]-2-
pyridinyl}carbonyl)amino]phenylimethyl)-1- piperazinecarboxylate  1
tmemyiu.o-iw-(memyioxy)pnenyiJ-z.-.....;.J;.-...il,.-..-i...,n.A%.-.rn;.-..-..l...I-.e..-..l1.-....-.i.k.A1 1    0 )--Zz
0,.,-/ 1)4-3 I  I 0-0 a . 2-0 tHo 0 411) N.Ni tHO(NHO tA0A.Z.OeH H z:? dN cH0.       



N r- 0 N r- 0  N t,.. CI  N C') 6 CO CO 5  A 5   WO 2008/000729PCT/EP2007/056342 111 a) 7) to r.;
Similar to D103 although 1eq. boronic acid used and reaction temperature/time was 150C/5 minutes.
Similar to D103 although 2eq. boronic acid used and reaction time was 20 minutes. 1,1-dimethylethyl
(2S)-4-({4-R[5-(3- fluoropheny1)-2- pyridinyl]carbonyl)(methypamino]phenyllmethyl)
-2-methyl-1-piperazinecarboxylate 1,1-dimethylethyl (2S)-2-methy1-4-[(4-
{methyl[(21-methy1-2,4'-bipyridin-5- 



yOcarbonyl]amino}phenyl)methyl]-1- piperazinecarboxylate A 41111H3 NI 0S sw 0N tH0 0.)4NO-iatH
0 -c-   0.1 r- o CO 0 5 0 ce, E 0 0, E  WO 2008/000729PCT/EP2007/056342 112 Description 137
1.1-Dimethviethvi (2S)-2-metinil-4414-(methvI{14-12-pyridinvi)phenvilcarbonv1) am I no)
phenvilmethvII-1 -Di Derazinecarboxvlate (D137)   CHtNyCH,  5To 4-(2-pyridinyl)benzoic acid (0.0624
g, 0.313 mmol) in DMF (3 mL) was added N- b en zy 1?I -cy clohe xy lc a r bodiimide resin (0.294 g,
1.6 mmol/g, 0.47 mmol), 1- hydroxybenzotriazole (0.064 g, 0.47 mmol) and DCM (1 mL) and the
mixture was shaken for 30 minutes. 1,1-Dimethylethyl (2S)-2-methyl-4-{(4-
(methylamino)phenyllmethyI}-1-piperazine-carboxylate (D3) (100 mg, 0.313 mmol), 10 DMF (3 mL)
and DCM (1 mL) were then added and the mixture was shaken for -2 days at room temperature The
reaction mixture was filtered to remove the resin which was then washed with further DMF/DCM (3:1).
The filtrate was concentrated to give the crude product which was purified by column chromatography.
Elution with an ether/pentane gradient yielded the title compound (0.055 g). MS (ES): MI-1+ 501.2. 15
Tabulated compounds D138 - D140 were prepared from dimethylethyl (2S)-2-
methyl-4-{[4-(methylamino)phenyl]methyl)-1-piperazinecarboxylate (D3) and the appropriate carboxylic
acid using methods similar to that described in for D137 in Description 137. 20  113 HIN (si 



o to    -4- O a) -4- 8WeN 1,1-dimethylethyl (2S)-2-methy1-4- {[4-(methyl{[4-(2-
pyrimidinyl)phenyl]carbonyl}amino)p henyl]methyI}-1- piperazinecarboxylate
yl)phenyl]carbonyi}amino)phenyllmet hyI}-1-piperazinecarboxylate Structure NE47 0 4111
cH0okNANO 0-)...'0410tH 0 H  o o isbn z z z _ a Z z-u a Description co co Et   



a) cf) E  WO 2008/000729PCT/EP2007/056342 114   -4 6 0) nr  1,1-dimethylethyl (2S)-2-methyI-4-
{[4-(methyI{[6-(1H-pyrroI-1-yI)-3- pyridinyI]carbonyI}amino)phenyI]met hyI}-1-piperazinecarboxylate 0
,--z 0 o-h6 . z  /    oI- I z-0   0 .4 E   WO 2008/000729PCT/EP2007/056342 115 Description 141
1,1-Dimethylethyl(2S)-2-methy1-44(4-(methyl{(4-(3-methyl-1,2,4-oxadiazol-5-
yOphenylkarbonyl}amino)phenylimethyl}-1-piperazinecarboxylate (D141) 



CH,END,CH, 5To1 , 1-d imethylethyl(2S)-2-methyl-4{[4-(methylamino)phenyl]methy1}-1-
piperazinecarboxylate (D3) (100 mg, 0.313 mmol) in DMF (3 mL) was
N-benzyl-Afcyclohexylcarbodiimide resin (0.294 g, 1.6 mmol/g, 0.47 mmol), 1- hydro)rybenzotriazole
(0.064 g, 0.47 mmol) and DCM (1 mL). The mixture was stirred for 30 minutes and
4-(3-methyl-1,2,4-oxadiazol-5-yl)benzoic acid (0.064 g, 0.313 10 mmol), DCM (2 mL) and DMF (6 mL)
were added. The reaction mixture was stirred for 22 h at room temperature. PS-trisamine resin (0.179
g, 0.626 mmol), PSisocyanate resin (0.298 g, 0.626 mmol) and MP-carbonate resin (0.788 g, 2.35
mmol) were added and the mixture stirred for 2 h at room temperature. The mixture was filtered to
remove the resins and the filtrate was concentrated to give the crude 15product which was purified by
column chromatography. Elution with 10-60% Et0Acipentane gave the title compound. MS (ES): MW
506.2.    Example 1  6-(3-Fluoropheny1)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-
20 3-pyridinecarboxamide (El) NCH, X  1,1-Dimethylethyl(2S)-4-({44([6-(3-fluoropheny1)-3-
pyridinylIcarbonylymethyDaminolphenyl}methyl)-2-methyl-1-piperazinecarboxylate (060) (0.127 g,
0.245 mmol) was stirred in DCM (10 mL) and TFA (2.5 mL) was 25added drop-wise. The reaction
mixture was stirred for -1h, then concentrated in vacuo and re-diluted with DCM and water. The
separated aqueous layer was  WO 2008/000729PCT/EP2007/056342 116 basified to pH14 with
concentrated NaOH solution, then extracted with DCM which was dried (Na2SO4) and concentrated to
yield the title compound as a yellow oil (0.091 g). 5h, (CDCI3, 400MHz) 8.52 (1H, d), 7.75 (1H, dd),
7.67 (2H, m), 7.54 (1H, d), 7.40 (1H, m), 7.25 (2H, d), 7.09 (1H, m), 7.03 (2H, d), 3.53 (3H, s), 3.41
(2H, s), 52.83 (3H, m), 2.66 (2H, d), 1.96 (1H, td), 1.62 (1H, m), 1.55 (br.$), 0.97(3H, d), NH not
observed. MS (ES): MK 419.2.    This whole was dissolved in Me0H and treated with 1M HCI in Et20
(0.218 mL) to give the hydrochloride salt of the title compound as an off-white solid (0.092 g). MS
10(ES): MI-1+ 419.2. Example 2  6-[(4-Fluorophenyfloxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}pheny1)-3-pyridinecarboxamide (E2) C N CH, 15
1,1-Dimethylethyl(2S)-4-({44({6-[(4-fluorophenyl)oxy]-3-
pyridinyl}carbonyl)(methyl)amino]phenyl)methyl)-2-methyl-1-piperazinecarboxylate (D16) (0.518 g,
0.97 mmol) was dissolved in DCM (19.2 mL) and TFA (4.8 mL) added. The solution was stirred for 1.5
h then the solvent was removed in vacuo. 20 The product was taken up in methanol and eluted
through an SCX (10 g) column with 2M NH3 in methanol solution. The solvent was removed to give a
colourless oil which was purified by column chromatography. Elution with a 0-5% (2M NH3 in
methanol)/DCM gradient yielded the title compound as a colourless oil (0.379g). 8H (CDCI3, 400MHz)
8.07 (1H, dd), 7.65 (1H, dd), 7.22 (2H, d), 7.04 (6H, m), 6.70 (1H, 25d), 3.48 (3H, s), 3.43 (2H, s), 3.13
(br.$), 2.95 (3H, m), 2.70 (2H, d), 2.04 (1H, m), 1.74 (1H, m), 1.05 (3H, d). MS (ES): MI-1+ 435.3.
This whole was dissolved in DCM and treated with 1M HCI in Et20 (0.873 mL) to give the
hydrochloride salt of the title compound as a pale cream solid (0.345 g). MS (ES): 30 MK' 435.2.  WO
2008/000729PCT/EP2007/056342 117 Example 2: Alternative Method (A)  6-[(4-Flu
orophenyhox*N-methyl -N-(4-{[(3S)-3-methyl -1 - piperazi nyl] methyl}pheny1)-3-pyridi necarboxamide
(E2) Asolutionof1,1-dimethylethyl(2S)-4-({4-[({64(4-fluorophenyl)oxy]-3- 5pyridinyl}carbonyl )(methyl
)amino] phenygmethyl)-2-methyl-1-piperazi necarboxylate 



(D16) (32.39 g, 0.0606 mol) in DCM (150 mL) was cooled in an ice/water bath and TFA (80 mL) was
added drop-wise over 10 minutes. The reaction mixture was stirred at room temperature ovemight
then concentrated to a yellow gum. The gum was dissolved in Me0H (100 mL) and loaded onto SCX
resin (150 g, pre-washed with 10 Me0H). Elution with Me0H (750 mL) gave unchanged TFA salt of the
title compound, and elution with 2M NH3 in Me0H (750 mL) gave title compound free base. The
recovered TFA salt was treated in a similar manner to that described above using further SCX resin
(100 g) to give a further batch of title compound free base. The two batches of the free base were
combined in DCM and concentrated to 15 give the title compound as a pale yellow gum (26.78 g). 6H
(CDCI3, 400MHz) 8.07(1H, d), 7.65(111, dd), 7.22(2H, d), 7.04(6H, m), 6.70(1H, d), 3.48(3H, s),
3.42(2H, s), 2.89(311, m), 2.68(2H, d), 1.97(1H, m), 1.64(111, t), 1.49 (111 bs), 1.00(3H, d). MS (ES):
MEI+ 435.1. 20 A solution of E2 free base (25.74 g, 0.0592 mol) was dissolved in Me0H (250 mL) at
room temperature, flushed with argon was treated with 1M HCI in Et20 (59.2 mL). The solution was
concentrated in vacuo to give a pale brown foam which was dried overnight at 60C in vacua. 26.4g of
this material was dissolved in DCM (175 mL) and added dropwise over 30 minutes to vigorously stirred
hexane (2.65 L) under an 25 argon atmosphere. Stirring was discontinued and the precipitate was
isolated by filtration under argon, washed with hexane (2 x 2L) , filtered under a gentle vacuum with an
argon blanket and then dried in vacua at 80C overnight. The resulting solid was dissolved in water
(220 mL), freeze-dried over-weekend, ground to a powder and dried in vacua at 80-82C overnight. The
powder was re-dissolved in water (150 30mL), freeze-dried overnight and then ground to a powder
yielding the hydrochloride salt of the title compound as a cream solid (24.13g)  WO
2008/000729PCT/EP2007/056342 118 Example 2B: Method 1
6-[(4-Fluorophenyl)oxyl-N-methyl-N-(44[(3S)-3-methyl-1-
piperazinylknethyl}pheny1)-3-pyridinecarboxamide fumarate (E2B) A solution of E2 free base (57.5
mg) in methyl /so-butylketone (0.5 mL) was added to 5 fumaric acid (13.4mg). Further methyl
iso-butylketone (0.5 mL) was added and the mixture was heated with a hot air gun. The resulting
yellow gum was scratched with a spatula and a small amount of white solid appeared throughout the
gum. The sample was placed on a shaker block and temperature cycled (0-40C in 1h blocks) over the
weekend. To the resulting yellow gum in a colourless solution was added 10 1,4-dioxane (0.5 mL) and
the mixture was heated to dissolve the gum. On cooling a gum formed and the sample was
temperature cycled as before. After a period of -6 weeks a white solid slurry had formed. The mixture
was placed back in the shaker block and temperature cycled as before, overnight. The mixture was
then left to equilibrate to room temperature and the white solid was collected by filtration. After
15drying at 40C under vacuum overnight the title compound was obtained as a white, mainly
crystalline powder (38.7mg). M.pt. onset -150C. Example 2B: Method 2
6-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-([(3S)-3-methyl-1-
20piperazinyl]methyl}phenyI)-3-pyridinecarboxamide fumarate (E2B) A mixture of E2 free base (413.7
mg) and fumaric acid (107.4 mg) in methyl isobutylketone (8 mL) and 1,4-dioxane (4 mL) was heated
with a hot air gun giving a yellow solution. On cooling, a white gummy precipitate formed so the
mixture was reheated to dissolve the gum and then seeded with the previously obtained fumarate 25
salt from Method I. On cooling, a gum formed so further 1,4-dioxane (2 mL) was added and the
mixture heated to dissolve the gum. Further seeds were added at -60C and the mixture was
temperature cycled (0-40C in 1h blocks but starting at 40C) over the weekend. To the resulting
'milk-like' slurry was added further 1,4- dioxane (1.5 mL), the sides of the vessel were scratched and
the mixture was then 30 temperature cycled as before. After 9 days, the slurry was filtered and the
filter cake was de-liquored over -90 minutes to give a white solid which was dried at 40C under
vacuum. After 20h the title compound was obtained as white, mainly crystalline, powder (377.2 mg).
Thermal analysis 35 The DSC thermogram of the product was obtained using a TA Q1000 calorimeter,
serial number 1000-0126. The sample was weighed into an aluminium pan, a pan lid  WO
2008/000729PCT/EP2007/056342 119 placed on top and lightly crimped without sealing the pan. The
experiment was conducted using a heating rate of 10C min-1. Melt onset 141C X-Ray Powder
Diffraction (XRPD) The XRPD data were acquired on a PANalytical X'Pert Pro powder diffractometer,
5 model PW3040/60, serial number DY1850 using an XCelerator detector. The acquisition conditions
were: radiation: Cu Ka, generator tension: 40 kV, generator current: 45 mA, start angle: 2.029, end
angle: 40.002 8, step size: 0.0167 2 8, time per step: 31.75 seconds. The sample was prepared by
mounting a few milligrams of sample on a Si wafer (zero background) plates, resulting in a thin layer of
powder. 10Characteristic XRPD angles and d-spacings are recorded in the table below. Peak
positions were measured using Highscore software. Characteristic XRPD peak positions 20 /
d-spacing A 4.5  19.5 8.9  10.0 



9.8  9.0 12.2  7.3 13.0  6.8 14.6  6.1 16.0  5.6 16.7  5.3 17.7  5.0 18.9  4.7 20.2  4.4 21.1  4.2 22.1  4.0
23.5  3.8 24.1  3.7 25.2  3.5 26.3 



3.4 27.0  3.3  15 Example 2B: Method 3  6-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-{((35)-3-methyl-1-
piperazinylimethyl}phenyl)-3-pyridinecarboxamIde fumarate (E2B) A mixture of E2 free base (201.9
mg) and fumaric acid (53.9 mg) in Et0Ac (2mL) 20 was stirred at room temperature. After 5 minutes, a
milky gelatinous precipitate started to form so further Et0Ac (2 mL) was added together with seed
crystals of the previously obtained fumarate salt from Method 2. After 1h, the precipitate became  WO
2008/000729PCT/EP2007/056342 120 very thick and gelatinous so further Et0Ac (2m1) and seed
crystals were added. The mixture was stirred at room temperature for 0.5h, then warmed to 40C for
0.5h. Further Et0Ac (5 mL) was added and stirring was continued at 40C for 10 minutes then at 60C
for 2h. The mixture was cooled to 50C for -1h then to 40C for -1h  5 then to room temperature
overnight. The solid was filtered off under argon, washed with Et0Ac, semi-dried under argon and then
dried at 60C under vacuum to give the title compound (164 mg). Example 2B: Method 4
106-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}pheny1)-3-pyridinecarboxamide fumarate (E28) A partial suspension/solution of
finely ground fumaric acid (267 mg) in Et0Ac (10 mL) was stirred and heated at 60C. This was added
portion-wise to a solution of E2 free base (0.9997 g) in Et0Ac (20m1) heated at 70C. Any initial
turbidity/gum rapidly  15 disappeared but as addition continued the solution stayed slightly turbid. At
this point the solution was seeded with the previously obtained fumarate salt from Method 3 and within
a few minutes a heavy crystalline precipitate started to form. Addition of the fumaric acid
suspension/solution continued over -3h. The reaction mixture was stirred at 70C for a further one hour
then slowly allowed to cool to room temperature  20 overnight with stirring. The solid was collected by
filtration, washed with Et0Ac, dried under argon then further dried at 60C, under vacuum, overnight to
give the title compound (1.077 g). 6H (cD3oo, 400MHz) 7.95 (1H, d), 7.74 (1H, dd), 7.31 (2H, d), 7.17
(2H, d), 7.14 (2H, t), 7.05 (2H, dd), 6.78 (1H, d), 6.68 (2H, s), 3.56 (2H, s), 3.46 (3H, s), 3.30 (2H +
Me0H, m), 3.11(1H, m), 2.89 (2H, m), 2.32 (1H, m), 2.10 (11-1, 25dd), 1.25 (3H, d) (NH not observed).
Thermal Analysis The DSC thermogram of the product was obtained using a TA Q1000 calorimeter,
serial number Q1000-0264. The sample was weighed into an aluminium pan, a pan lid placed on top
and lightly crimped without sealing the pan. The experiment was 30conducted using a heating rate of
10C min. Melt onset 153C. X-Ray Powder Diffraction (XRPD) XRPD data for Example 26: Method 4
were acquired on a PANalytical X'Pert MPD powder diffractometer, model PW3040/60, serial number
DY667 using an XCelerator detector. The acquisition conditions were: radiation: Cu Ka, generator
35tension: 40 kV, generator current: 45 mA, start angle: 2.029, end angle: 40.02 6, step size: 0.0167 2
6, time per step: 48.26 seconds. The sample was prepared by  WO
2008/0110729PCT/EP2007/056342 121 mounting a few milligrams of sample on a Si wafer (zero
background) plates, resulting in a thin layer of powder. Characteristic XRPD angles and d-spacings
are recorded in the table below. Peak positions were measured using Highscore software. 5
Characteristic XRPD peak posisitions 20 /  



d-spacing IA 9.0 9.9 9.7 9.1 12.2 7.2 13.7 6.5 15.4 5.7 15.8 5.6 16.1 5.5 16.7 5.3 17.1 5.2 18.0 4.9
18.3 4.9 19.1 4.6 19.4 4.6 19.7 4.5 20.3 4.4 20.9 4.3 22.5 4.0 22.9 3.9 25.2 3.5 25.6 3.5  Example 2B:
Method 5 



6-[(4-Fluorophenypoxyl-N-methyl-N-(4-{[(35)-3-methyl-1-
10piperazinyl]methyl}pheny1)-3-pyridinecarboxamide fumarate (E2B) A suspension of finely ground
fumaric acid (13.84 g) in Et0Ac (500 mL) was stirred and heated at 70C. This was added portion-wise
to a stirred solution of E2 free base (57.80 g) in Et0Ac (1 L) heated at 70C. When -80-100 mL of the
fumaric acid suspension had been added, the solution was seeded with previously obtained 15
fumarate salt (40 mg) (prepared using a method similar to that described in Example 2B, Method 4).
To the resulting faintly turbid solution was added further fumaric acid suspension (-50 mL) giving a
cloudy solution. On addition of further seeds (40 mg), crystallization started. Addition of the remaining
fumaric add suspension in 8-10 mL portions continued over -4h. Further Et0Ac (-30 mL) was used to
aid transfer of the 20final solid residues of fumaric acid to the reaction vessel. The reaction mixture
was  WO 2008/000729PCT/EP2007/056342 122 stirred at 70C for a further 4h then slowly allowed to
cool to room temperature overnight with stirring. The crystalline solid was collected by filtration,
washed with Et0Ac and dried under argon; then further dried under vacuum at 60C overnight to give
the title compound (60.8 g). 55H (CD30D, 400MHz) 7.95 (1H, d), 7.74 (1H, dd), 7.31 (2H, d), 7.17 (2H,
d), 7.13 (2H, t), 7.05 (2H, dd), 6.78 (1H, d), 6.68 (2H, s), 3.56 (2H, s), 3.46 (3H, s), 3.30 (2H + Me0H,
m), 3.11(1H, m), 2.89 (2H, m), 2.32 (1H, m), 2.10 (1H, dd), 1.25 (3H, d) (NH not observed).    SH
(DMSO-d6, 400MHz) 7.97 (1H, d), 7.65 (1H, dd), 7.16-7.25 (6H m), 7.10 (2H, dd), 106.87 (1H, d), 6.46
(2H, s), 3.45 (2H, s), 3.36 (3H, s), 3.08 (2H, m), 2.85 (1H, m), 2.68 (2H, m), 2.16 (1H, m), 1.93(1H, m),
1.09 (3H, d) (NH not observed). MS (ES): MW 435.3 Example 3 151 -(4-Flu
orophenyI)-N-methyl-N-(4-{R3S)-3-methyl-1 -p perazinyl]methyl}pheny1)- 4-piperidinecarboxamide
(E3)  To 1,1-dimethylethyl (2S)-4-({4-[([1-(4-fluorophenyI)-4-piperidinyl]carbonyl)(methyl)
amino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D59) (0.19 g, 0.36 mmol) in 20 DCM (5 mL),
cooled in an ice bath, was added TFA (1.5 mL) and the reaction mixture was then stirred for 3 h at
room temperature. The solvent was removed and the crude product was eluted through an SCX
cartridge with methanol then 2M NH3 in methanol to give a yellow oil which was further purified by
column chromatography. Elution with 0-5% (2M NH3 in methanol)/DCM yielded the title 25 compound
as a yellow oil (0.13 g). 3H (Me0D, 250MHz) 7.48 (2H, d), 7.30 (2H, d), 7.13 (2H, d), 6.84 (2H, d), 3.59
(4H, m), 3.23 (3H, s), 3.18 (2H, d), 3.01 (1H, m), 2.90 (2H, t), 2.31 (4H, m), 2.02 (1H, m), 1.85 (2H, m),
1.70 (2H, d), 1.17 (3H, d) [NH not observed]. MS (ES): MW 425.2.  WO
2008/000729PCT/EP2007/056342 123 This whole was dissolved in DCM and treated with 1M HCI in
Et20 (0.337 mL) to give the hydrochloride salt of the title compoundas a white solid (0.1 g). MS (ES):
MI-1+ 425.1 The following tabulated examples E4 - E37 were prepared from the appropriate
Bocprotected intermediate as indicated in the table, using methods similar to those described for
Example 1, 2 or 3.  WO 2008/000729PCT/EP2007/056342 124 +HW   CV oi cr)  ct   1- Ci '17C 



Method Comment   Similar method to El   Similar method to El with column chromatography OLUBN
{[(3S)-3-methyl-1- piperazinyl]methyl}pheny1)-3- pyridinecarboxamide
3-methyl-l-piperazinylknethyl}pheny1)-3- pyridinecarboxamide ampniis zz z * _ zz z * / x z-U *     -" I
z-o *    Prepared from Boc intermediate: 



Crt3 0   I.-- li Example No.   .1. L.LI   in w  125 co O   co co  co ai  Similar method to El   Similar
method to El  Similar method to El with reaction time of -2.3h  N-methyl-N-(4-{[(3S)-3-methyl-l-
piperazinyl]methyl}pheny1)-6-(4- morpholiny1)-3-pyridinecarboxamide   



1-piperazinygmethyl}pheny1)-4- biphenylcarboxamide  , 3-methyl-I -piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide  0-r.) cl-17 0 t MZ Z a I    2-0  a/ MZZ  \---1 .    22 * a        CO 5   cn 5  o N 0  w w



r- w  co w   126  N Cri U) .?:1  CO Oi to -I-  7 71- '1'   Similar method to El  column chromatography
Similar method to E3 but no column chromatography   N-(4-llos.)-.3-metnyi-1-
piperazinyl)methyl}pheny1)-4- piperidinecarboxamide  11.%.#'_?/ piperazinynmethyl}pheny1)-4-
nineridinecarboxamide  1-(4-chloropheny1)-N-methyl-N-(4-{[(3S)- 3-methyl-I
-piperazinyl]methyllpheny1)-4- piperidinecarboxamide 



rzz \ -if L- * zr    z-o 0 zz \ ...-t  zzz \ -_./  0    - *         z z- 0 *   EsJ 0  N N 0  el N 0   



cr)  iu  0 irl  N- LI   127   Co Co 0 `rt   N Oi 71'    CI tiT, 'cr    reaction time of 3.5h and column
chromatography   Similar method to El    Similar method to El with    



piperazinyl]methyl}pheny1)-6-(1- nineritlinv11-3-nvridinecarhexamirie    3-methyl-I
-piperazinylimethyl}pheny1)-3-  6-(2,4-difluoropheny1)-N,2-dimethyl-N- (44[(3S)-3-methyl-l-
piperazinyl]nethyl}pheny1)-3- rwridinecarboxamicie  .2 z C z 6 .2 I a a _ Z 2-0 rz z  a _ z-o   in a           



-4. N 0   Lc N 0    co N 0    1   1    7.1   128  Cs1 LO Tr 



CA Cvj 01 gr   .-- CO  Similar method to El with column chromatography   Similar method to El with
column chromatography   reaction time of 2h and no column chromatography  (4-H(35)-3-methyl-I-
piperazinyl]methyl}pheny1)-3- pyridinecarboxamide   {1(33)-3-methyl-I- piperazinyl]methyl}pheny1)-3-
pyrid inecarboxam ide 4-[(3-fluorophenyl)oxy]-N-methyl-N-(4- {[(3S)-3-methyl-l-
piperazinyllmethyl}phenyl)benzamide IZ 2 t  LLLL a 0 I Z-L) a 22 Z 



a 22 Z * a  2 Z--() a     I 2-0 a     CV 0   CA 0   CA 0  U) ILL   CD LI   N I  129 



cf, 6 V   cr, 6 'cl-   , 41: CO 1-   Similar method to El with column chromatography   Similar method to
El with column chromatography   reaction time of 3.5h and no column chromatography
{[(3S)-3-methyl-l- piperazinyl]methyllphenyl)-3- pyridinecarboxamide   {[(3S)-3-methy1-1-
piperazinyl]methyllpheny1)-3- pyridinecarboxamide 4-[(4-fluorophenyl)oxy]-N-methyl-N-(4-
{[(3S)-3-methyl-l- piperazinyl]methyl)phenyl)benzamide 1Z Z 



a I Z z . _ I Z-U * =Z Z 1 Z-C) *   - I Z-C) *         0 CO 0   f; 0   CV CO 0   CO I 



0 w   0 CA 01  130  CO 13/4-:  11''  11*  N- NI' Co 'cl- 01 Vi 01  Similar method to E2  Similar method
to E3 with reaction time of 3.5h  Similar method to E2 with reaction time of 2h
piperazinyl]methyllphenyI)-6-(4- fluorophenyI)-N,2-d imethy1-3- pyridinecarboxamide
2-[(4-fluorophenyl)oxy]-N-methyl-N-(4- {[(3S)-3-methyl-1- piperazinyl]methyl}phenyObenzamide
N-(4-{[(3R,5S)-3,5-dimethyl-l- piperazinyl]methyl}pheny1)-6-(4- fluoropheny1)-N-methyl-3- 



pyridinecarboxamide xzz )--/ On x * - I 2-0 * zz  IZa )--/ On I * * I-" i z- 0 *    z- 0 * z    LO E  Co co 0  'Pt
co 0  (74 W 



01 01 W  Co 01 Li  131  A 4   ('I 4 CI NI-   N 4 V) 4  N 4 01 4   reaction time of 5h and no column
chromatography   reaction time of 5h and no column chromatography   reaction time of 1.5h and no
column chromatography  



a11111101 II !GU IJUI. I Ili column chromatography   {[(3S)-3-methyl-1
piperazinyl]methyl}phenyObenzamide   {[(3S)-3-methyl-1- piperazinyl]methyl}phenyl)benzamide
{[(3S)-3-methyl-1  piperazinylImethyl}phenyl)benzamide 61(4-fluorophenyl)amino[-N-methyl-N-
(4-W35)-3-methyl-I- piperazinyl]meihyl}pheny1)-3- pyridinecarboxamide IIz \__J * zz z a zn z-o a i   0
zz I U. a I z-o a .\_.., IL zi      



/ z z-o a   a in z-o a           in co 0   co cn 0   r-- ol 0  co to 0   



Tr N al   In N al   co N al  N. N al   132   t0 4 0 't  0 0 (N 'it  N 0 01 Tr   reaction time of 1.5h and column
chromatography  Similar method to El with reaction time of 1.5h 



Similar method to E2   {[(3S)-3-methyl-1- piperazinyl]methyl}pheny1)-5- pyrimidinecarboxamide
3-methyl-1 -piperazinylimethyl}pheny1)-5- pyrimidinecarboxamide
6-(4-fluoropheny1)-N,2-dimethyl-N-(4- {[(3R)-3-methyl-l- piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide rz z  z z \ _2 * / zzz \ -I * - x z- 0 *   z-c) *  - z" z-0 *     CO cl 



0  CY) 01 0  0 d- 0   CO N LW  01 N UJ  0 CI LU  WO 2008/000729PCT/EP2007/056342 133  N Oi
Zci"     CO :Tt  Similar method to E2 with purification by MDAP   column chromatography  Similar
method to El with 



column chromatography  3-methyl-I -piperazinyl]methyl}pheny1)-3- pyridinecarboxamide
1-piperazinylImethyllpheny1)-3- biphenylcarboxamide 4'-fluoro-N-methyl-N-(4-{[(3S)-3-methyl-
1-piperazinyl]methyl}pheny1)-2- biphenylcarboxamide izZ \--/ a  I Z-0 a IZN Z * a I Z-0 a IZ.s L        a a
I" Z-0 a Z  ;7 o   



N 0  d- 0  C71 W   C NC') W  CO CO W  134   N U) 0   N 0 CO   N 0 CO   Similar method to E2 but no
column chromatography   reaction time of 1h and no column chromatography  



Similar method to tz out no column chromatography   piperazinylmethyl)phenyI]-3-
pyridinecarboxamide   piperazinyl]methyl}pheny1)-3- pyridinecarboxamide
6-[(2-fluorophenyI)oxy]-N-methyI-N-(4- {[(3S)-3-methyl-1- piperazinyI]methyI}phenyI)-3-
pyridinecarboxamide rz Z  / oI 1-0 * rz z * / r 1-0 * zz z *         0 /  



x z-u *   LU o   0 0 0   LO til 0    ch CO Ili   0 0 ill   CO 01 LU  WO 2008/000729PCT/EP2007/056342
135   N 



0/ 71-   Similar method to E2 but no column chromatography 6-(3-fluoropheny1)-N,2-dimethyl-N-[4-(1-
piperazinylmethyl)phenyl]-3- pyridinecarboxamide   IA- a i a- n   I   2-- C) a zz Z    CO   '4   0   1*-- en
LLI  



WO 2008/000729PCT/EP2007/056342 136 Example 38 and Example 39  6-(2-CyanophenyI)-N,2-d
imethyl-N-(4-{[(39)-3-methyl-1- pi perazinyl]methyl}pheny1)-3-pyridi necarboxam ide (E38)  CH3 X 5
and 6-(2-(Ami nocarbo nyl) phenyli-N,2-di methyl -N-(4-{[(3S)-3-methyl-1 - piperazi
nylimethyl}pheny1)-3-pyri di necarboxamide (E39)  CH, C X  101,1-D
imethylethyl(2S)-4-({4-[([6-(2-cyanopheny1)-2-methyl-3-
pyridinyl]carbonylymethypamino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate (D44) (0.309 g,
0.573 mmol) was stirred in DCM (20 mL) and TFA (5 mL) was added drop-wise. The reaction mixture
was stirred for -1h, then concentrated in vacuo and re-diluted with DCM and water. The separated
aqueous layer was basified to pH14 15 with concentrated NaOH solution, then extracted with DCM
which was dried (Na2SO4) and concentrated to give the crude product which was purified by column
chromatography. Elution with 0-10% Me0H/DCM yielded E38 as a pink oil (0.219 g). MS (ES): MI-1+
440.3. 20 This whole was taken up in Me0H and 1M HCI in Et20 (0.598 mL) added. The solvent was
removed to give a crude product mixture which was purified by MDAP to yield the crude formate salts
of the title compounds E38 and E39. E38 formate salt was passed through an SCX cartridge eluting
with methanol then 2M NH3 in methanol yielding E38 free base (0.051 g) as a white solid. 5H (CDCI3,
400MHz) 7.75 25(2H, m), 7.64 (1H, m), 7.43 (3H, m), 7.16 (2H, d), 6.98 (2H, d), 3.65 (3H, s), 3.36
(211,  WO 2008/000729PCT/EP2007/056342 137 s), 2.83 (3H, m), 2.63 (5H, m), 1.91 (1H, m), 1.59
(1H, m), 1.35 (br.$) 0.95 (3H, d). MS (ES): MR 440.3. E39 formate salt was passed through an SCX
cartridge eluting with methanol then  5 2M NH3 in methanol yielding crude E39 free base (0.026 g) as
a colourless oil which was further purified by column chromatography. Elution with 0-10% (2M NH3 in
methanol)/DCM yielded E39 free base as a colourless oil (0.024 g). 5H (Me0H, 400MHz) 7.50 (5H,
br.d), 7.23 (3H, m), 7.16 (2H, m), 3.51 (3H, s), 3.14 (2H, s), 3.35 (3H, s), 2.82 (3H, m), 2.64 (2H, m),
2.51 (3H, s), 1.96 (1H, m), 1.56 (1H, m), 0.95  10 (3H, d). MS (ES): MW 458.1. E39 free base was
dissolved in Me0H and treated with 1M HCI in Et20 (0.058 mL) to give the hydrochloride salt of E39 as
a light yellow solid (0.011 g). MS (ES): MW 458.1. Example 40
156-(2-CyanophenyI)-N-methyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyllpheny1)-
3-pyridinecarboxamide (E40) NCH, C  1 ,1-Dimethylethyl(2S)-4-({44([6-(2-cyanopheny1)-3-
pyridinyl]carbonyl)(methyDamino]phenyl}methyl)-2-methyl-1-piperazinecarboxylate 20 (D49) (0.091 g,
0.173 mmol) was stirred in DCM (10 mL) and TFA (2.5 mL) was added drop-wise. The reaction
mixture was stirred for -1h, then concentrated in vacuo and re-diluted with DCM and water. The
separated aqueous layer was basified to pH14 with concentrated NaOH solution, then extracted with
DCM which was dried (Na2SO4) and concentrated to give the crude product which was purified 25 by
column chromatography. Elution with 0-10% Me0H/DCM yielded the title compound as a colourless oil
(0.054 g).  (CDCI3, 400MHz) 8.59 (1H, s), 7.83 (1H, dd), 7.78 (2H, m), 7.67 (1H, m), 7.50 (1H, m),
7.23 (2H, d), 7.05 (2H, d), 3.54 (3H, s), 3.45 (2H, s), 2.89-3.02 (3H, m), 2.71 (2H, m), 2.09 (1H, t), 1.79
(1H, t), 1.75 (br.$) 1.07(3H, d).MS (ES): MW 426.2.  WO 2008/000729PCT/EP2007/056342 138 The
title compound (0.054 g) was dissolved in Me0H (0.54 mL). A portion of this solution (0.20 mL) was
treated with 1M HCI in Et20 but this 'resulted in partial decomposition to the corresponding 2-primary
amide compound. The remaining Me0H solution (0.34 mL) was re-concentrated and dried in vacuo to
give the title 5compound as an off-white solid. The following tabulated examples E41 - E53 were
prepared from the appropriate Boc-protected intermediate as indicated in the table, using methods
similar to those described for Example 1, 2 or 3. 



10  139 + 2 2  N Cc; co   el to N    N Ni  tt Method Comment  Similar method to El with reaction time of
1.5h   Similar method to El with column chromatography    NaHCO3 solution followed by column
chromatography and MDAP purification. aLLIBN  . " . {[(3S)-3-methyl-1-piperazinyl]methyl}phenyl)-
3-maidinecarboxamide   . " . ..." 



methyl-1-piperazinyl]methyl}pheny1)-3-    3-methyl-1 -piperazinyl]methyl}pheny1)-3-
pyridinecarboxamide Structure ix\ _ jz - , a 0, a xr    z \__/ / a * x xx z *          f a Prepared from Boc
intermediate:  N-  cr 0   CO  :1- 



0    N- ISD 0 Example No.  Lil   N -4- ul    CO al  140   '- N.: co  N Lci co   N ui co   N co co  



reaction time of 2-3h and aq. work-up using DCM/2M NaOH. Salt formation in Et0Ac.  work-up using
DCM/sat. aq.   work-up using DCM/sat. aq. NaHCO3 solution followed by MDAP purification.   urvl
r'-up uall LovIvI NaOH. Salt formation in Et0Ac.   piperazinyl]methyl}pheny1)-6-(3-fluorophenyI)-
N-methyl-3-pyridinecarboxamide  3-methyl-l-piperazinyl]methyl}pheny0-2-
3-methyl-l-piperazinylynethyl}pheny1)-2- pyridinecarboxamide N-(2-fluoro-4-{[(3S)-3-methyl-1 -
piperazinylimethyl}pheny1)-6-[(4- fluorophenypoxy]-N-methyl-3- pyridinecarboxamide i 0 II \ Z / U-. /
SZZ \--/ (7) . U- 



0 0 MZZ \--/ * l' Z-0 a 2Z Z U 0 0 z / 1 _   0 I LLZ-0 a              ) - In     Z a 



0 Li, 0  CO N. 0   n N. 0   0 CO 0   O- -rt LU  LO LLI   KI- co ill   r-- LU  141   C1 (-4 NI- 



N 4 CO   N N In   N a) co   work-up using DCM/sat. sq. NaHCO3 solution followed by column
chromatography.   nuin-up UOtI sq. NaNCO3 solution followed by column chromatography.   followed
by chromatography   chromatography using Biotage KP-NHT14 column
3-methyl-1-piperazinylimethyl}pheny1)-2- pyridinecarboxamide   {[(3S)-3-methyl-1
-piperazinyl]methyl}phenyly 2-pyridinecarboxamide   ([(33)-3-methyl-1-piperazinyl]nethyl}pheny1)- 



1-[(4-fluorophenypmethyl]-N-methyl-N-(4- {[(3S)-3-methyl-l-piperazinyl]methyllpheny1)-
4-piperidinecarboxamide zz z * 0 / * zz z  5' =z 2 . * 2 z-o = \-/z U.      zi      r z-o a      2 



2-o *         in N. 0   ea N 0   ii7 0   c., I0 0   op -4- Li   a) .1- LLI   o in L1.1  



LT; LU  142   N: co V.   , in n   cri -ct NI- V :1- V   reaction time of 4h and aq. work-up using DCM/2M
NaOH. Salt formation in DOM.   work-up using DCM/2M NaOH. Salt formation in DCM.   ..J11 111101
II IGLU 1,J4 LIJ L I Will I reaction time of 0.5h Similar method to El with reaction time of 0.5h   .."
piperazinylimethyl}pheny1)-6-(3-fluoropheny1)- N-methyl-3-pyridinecarboxamide 



1   fluorophenyl)oxy]-N-methyl-3- pyridinecarboxamide   {[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)-
4-piperidinecarboxamide I -[(4-cyanophenypmethyl]-N-methyl-N-(4-
{[(38)-3-methyl-l-piperazinyl]nethyl}pheny1)- 4-piperidinecarboxamide iz z * _ I z-t.) * zz z u. / tz z
f z-c, * tHO 2HO    



f z-o *                 CI, 0   LO ci   r 15 N 5   N in w   (9) in w 



3 111 Lo in W  143  C N. 4    ci 6 6    6 6 NI-  Similar method to El with reaction time of 2h    Similar
method to El with reaction time of 3h    chromatography using Biotage KP-NH"" column
{[(3S)-3-methyl-l-piperazinyl]methyl}pheny1)- 3-ovridinecarboxamide   



methyl-1 -piperazinylImethyl}pheny1)-3- nurirlinctra rhewornielia
6-(3-fluoropheny1)-N42-(methyloxy)ethy1FN- (4-{[(3S)-3-methyl-1- , piperazinyl]methyllpheny1)-3-
pyridinecarboxamide izz z a * C 2 \_J zz z o a * 0 z f o n  *          ? 0 z-r *  CO E 



'cr r E    Lc> E  co Lc, w    N. Ln W    co Lo w  144  co 0 mt 'It  CI 0 N Nt    N 



6 CO 'cr   N Lti CI Nr  reaction time of 0.5h and column chromatography  Similar method to El with I 1
reaction time of 0.5h and column chromatography   - -....... chromatography. Salt formation in
DCM/Me0H  piperazinyl]methyl}pheny1)-3- pyridinecarboxamide  . . . . .
methyl-l-piperazinyl]methyl}-2-pyridinyl)-3-    3-methyl-1 -piperazinylynethy1}-2-pyridiny1)-3- nvrid
inecarhnxam ide  6-[(4-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)- 3-methyl-I
-piperazinyllmethyl}pheny1)-2- pyridinecarboxam ide zaz \_._/ 



zzz \/ o a / z z-u I zz z _  zz z Ii 0 o              - a       -   oRz 



z-o a              CO r El      cl- N 5   0 N E)  0) 0 LLI  0 CO 1.11    CS 



w   N CO Ill  145   el co cNi n  N. o .- . Nr C1 csi o  Ti-   reaction time of 2h and column
chromatography. Salt formation in DCM/Me0H  reaction time of 2h. Salt formation in DCM/Me0H
Similar method to El with reaction time of 3h. Salt formation in DCM/Me0H   ([(35)-3-methyl-1
-piperazinyl]methyl}pheny1)- 3-pyridinecarboxamide  methyl-l-piperazinyl]methyl}pheny1)-2- nvrid in
PCP rhnya m ide  N-methyl-4-(3-methyl-1,2,4-oxadiazol-5-y1)-N- (4-W35)-3-methyl-I-
piperazinylimethyllphenyObenzamide = Z Krzi 0i izz 



N_J  0 _ z-L,     I z_. ii   -rt1-10 Thr `HO         N N 5  a, N E Cr a   0 CD ili  NI" CD Lli 0 



0 L.0  WO 2008/000729PCT/EP2007/056342 146   v- ai <I- 'I'  , ai 71" 01 tn co Nt   reaction time of
1.5h. Salt formation in DCM.  purification. Salt formation in DCM/Me0H Similar method to El with
reaction time of 2h, SCX and column chromatography. Salt formation in DCM/Me0H   methyl-1
-piperazinyl]methyl}pheny1)-3- pyridinecarboxamide  piperazinylynethyl}pheny1)-6-(3-pyridinyloxy)-
3-pyridinecarboxamide 6-[(3-fluorophenyl)oxy]-N-methyl-N-(4-{[(3S)-
3-methyl-l-piperazinygmethyl}pheny1)-2- pyridinecarboxamide rz z  



\ --/ - / 0 2'    z- 0 *                   )   C71 E  01 04 E    ca CO w  N ea w 



147  , . NI- 3   co co a.) Nr    re, ai :Tr  reaction time of 2h and MDAP purification. Salt formation in
DCM/Me0H   VII I IIlal II ICU Pall MI I-C. I rpartinn timn nf 2h    Similar method to E2 with reaction time
of 2h.  1.1-rrt-U111Milli' I -pIpllUll Ivry-mem iyi-sv-v,t- {[(3S)-3-methyl-1-piperazinyl]methyI}phenyl)-
3-pyridinecarboxamide   3-methyl-1-piperazinylimethy11-3-pyridiny1)-3-
5-(4-fluoropheny1)-N-methyl-N-(4-{[(3S)-3- methyl-1 -piperazinylimethyl}pheny1)-2- 



pyrid inecarboxamide zzz \__./  zz 1 _ z z- 0 zz z a -           i" z-u a       0 I z-u a  co N E   a) 



0 5    Tr; E  0) 0 LL1   0 N- W    IR W  148  N CO N y   Cl c77 I'   N Cr; 'Tr  Similar method to E2.
Similar method to E2 with 



reaction time of 2h.   Similar method to E2 with reaction time of 2h.  . " . methyl-1
-piperazinyl]methylipheny1)-2- pyridinecarboxam ide   ". . 3-methyl-1-piperazinylynethyl}phenyl)-2-
nvridinecarhoyamirle  N-methy1-514-(methyloxy)pheny1FN-(4-{[(3S)-
3-methyl-1-piperazinyl]methyl}pheny1)-2- pyridinecarboxamide IZ\ s_12 z * 0 I    2-0 a ZZ Z 0 IZ \ Z * 0
1" Z-0 *     0 f    2-0 410     



N Co E   cO co a A  E  N I- W   CO N- Lil   'I N- W  WO 2008/000729PCT/EP2007/056342 149   CJ 6 7
1'   Cil a C V nt 



reaction time of 2h and no   reaction time of 3h and MDAP     . " methyl-1
-piperazinyl]methyl}pheny1)-2-  6-(4-fluorophenyI)-N-methyl-N-(6-(K3S)-3-
methy1-1-piperazinynmethy1}-3-pyridinyl)-3- pyridinecarboxamide nz \__,, 0 a LL a - 0 0z   )H Jizz
..\___/ IS. a i - i" z- 0   2-0     0 



en 6   0 - 5     (0 N L.0   (0 N. ai    WO 2008/000729PCT/EP2007/056342 ISO Example 77
6-[(4-Fluorophenyl)oxy]-N-methyl-N-(4-methyl-5-{[(3S)-3-methyl-1 - piperazi nylimethy1}-2-pyrid I
nyI)-3-pyridi necarboxamide (E77)  51,1-Di methylethyl(2S)-4-({6-[({6-[(4-fluorophenyl)oxy]-3-pyrid
inyl)carbonyl )(methyl) amino]-4-methyl-3-pyridinyl}methyl)-2-methyl-1-piperazinecarboxylate (D118)
(26mg, 0.047mmol) was dissolved in dry DCM (4 mL). TFA (1mL) was added and the reaction mixture
was stirred at roam temperature, under argon. The reaction mixture was concentrated, re-dissolved in
methanol (2 mL) and loaded on to a 1 g SCX  10 cartridge. Elution with methanol (20 mL) followed by
2M NH3 in methanol (20mL) gave a colourless oil. The product was further purified by MDAP. The
resulting oil was dissolved in methanol (1mL) and loaded on to a 1 g SCX cartridge and eluted with
methanol (20mL), followed by 2M NH3 in methanol (20mL) to give the title compound as a colourless
oil (15mg). MS (ES): MI-1+ 450.1, 15 This whole was dissolved in Me0H (1 mL) and treated with 1M
HCI in Et20 (0.037 mL) to give the hydrochloride salt of the title compound as a white solid (13.6 mg).
MS (ES): MH+ 450.3. 20 Example 78
N,2cDimethyl-N-(4-{[(3S)-3-methyl-1-piperazinyl]methyl}pheny1)3,4cbipyridine6-carboxamide (En)
ECH3  0 CM3 :HN The title compound was prepared from 1,1-dimethylethyl (2S)-2-methyl-4-[(4-
25{methyl[(21-methyl-3,4'-bipyridin-6-yOcarbonyljamino}phenyOmethyl]-1- piperazinecarboxylate
(D130) using a procedure similar to that described for El in Example 1 although hydrochloride salt
preparation was carried out in DCM/Me0H (1:1). 5H (Me0D, 400MHz) 8.96 (1H, br.m), 8.76 (1H, d),
8.39 (1H, br.m), 8.33 (1H,  WO 2008/000729PCT/EP2007/056342 



151 s), 8.23 (1H, d), 7.81 (1H, br.d), 7.58 (2H, br.$), 7.36 (2H, br.$), 3.86 (1H, br.$), 3.58- 3.71 (4H,
m), 3.54 (3H, s), 3.44 (1H, m), 3.34 (2H, s), 3.30 (1H, m), 2.85 (3H, s), 1.40 (3H, d), NH not observed.
MS (ES): 316.1, no molecular ion (MW) observed. 5 Example 79
6-[(4-Fluorophenyl)ox*N12-(methyloxy)ethyli-N-(4-([(3S)-3-methyl-1-
piperazinyl]methyl}pheny1)-3-pyridinecarboxamide (E79)  101,1-Di
methylethyl(2S)-4-[(4-{({6-[(4-fluorophenypoxy]-3-pyridinyl}carbonyl)(2-
(methyloxy)ethyl]amino}phenyl)methyl]-2-methyl-1-piperazine carboxylate (0119) (0.077 g, 0.13 mmol)
was dissolved in 4M HCI in dioxane (5mL). A few drops of water were added and the reaction was
stirred for 2h. The solvent was removed in vacuo and the resulting yellow oil was dissolved in Me0H
and loaded onto an SCX 15 cartridge which was eluted with DCM, Me0H and 2M NH3 in Me0H. The
ammoniacal fractions were combined and concentrated to give the title compound as a yellow oil
(0.0667 g). MS (ES): MW 479.4. This whole was dissolved in DCM/Me0H (1:1, 2mL) and treated with
1M HCI in Et20 20 (0.15 mL). After standing for 10 minutes, the solvents were removed to give the
hydrochloride salt of the title compound (0.053g) as a pale yellow solid. MS (ES): MW 479.4.    The
following tabulated examples E80 - E85 were prepared from the appropriate 25Boc-protected
intermediate as indicated in the table, using methods similar to those described for Example 79.  152 +
x as ro - r--   01 re, :ci- Es Cr  co Method Comment Similar method to E79 with    Similar method to
E79  reaction time of overnight and MDAP purification. Salt formation in Me0H OLUBN
N-(3-chloro-4-{[(3S)-3-methyl-1- piperazinyl]methyl}pheny1)-6-1(4-
N,Z-Dimethyl-N-(4-((3S)-3-methy1-1- 



piperazinylImethyl}phenyl)-2,4'-bipyridine- 5-carboxamide  piperazinyl]methyl}pheny1)-4-(2-
pyridinyl)benzamide Structure / 0 1ZZ \?__#i u_ 2Z Z 2 .- Z? 0\ / z - 0 * 1ZZ \--/    z0 < 1             2 z- 0
a  



/ Z- C.) .      Prepared from Boc intermediate 0 ("1 E    CD CO 5  N- CO 25 .oN aidwex3 0 CO 11.1
071 lil  CV CO LW  153   



T- oi 0  ct  CO 6 0 co   CO 6 cn Co   reaction time of overnight and MDAP purification. Salt formation in
Me0H  reaction time of overnight. Salt formation in Me0H   reaction time of overnight. Salt formation in
Me0H   piperazinylynethyllpheny1)-4-(2- pyrimidinyObenzamide   _
piperazinyl]methyl}pheny1)-4-(1H-pyrazol1 1-yObenzamide N-methyl-N-(4-{[(3S)-3-methyl-1-
piperazinyl]methyl}pheny1)-6-(1H-pyrrol-1- y1)-3-pyridinecarboxamide z" o zz z  



I z-0 a cf zz\_ 2 a I z-o a rz z         z z-o a   co 6  co a (6)   o 6   Co CO w  tt 0 Ill 



14, 0 LU  WO 2008/000729PCT/EP2007/056342 154 Example 86
N-Methyl-N-(4-{[(3S)-3-methyl-l-piperazinylimethyllpheny1)-4-([4-
(trifluoromethyl)phenyl]carbonyl}benzamide (E86) EN),CHu 5  CF  1 ,1-Dimethylethyl
(2S)-2-methyl-4-[(4-{methyl[(4-{[4-(trifluoromethyl)p henyl]carbonyl)
phenyl)carbonyliamino}phenyl)methyl]-1-piperazinecarboxylate (D123) (0.244 g, 0.41 mmol) was
dissolved in 4M HCI in dioxane (5mL) and the reaction was stirred for 2h. The solvent was removed in
vacua to give the dihydrochloride salt of the title 10compound as an off-white solid (0.203 g) which was
further dried in vacuo. MS (ES): MH+ 496.1. The following tabulated examples E87 - E93 were
prepared using methods similar to those described for Examples El, E2, E3 or E79.  WO
2008/000729PCT/EP2007/056342 155 +HW   'I.- 6 CV   T. ai 7;   04 6 Cr  BUJEN   {[(3S)-3-methyl-1- 



piperazinyl]methyl}pheny1)-2-   piperazinylknethyl}pheny1)-2- pyridinecarboxamide   ,
piperazinyllmethyl}pheny1)-4-(6- methyl-3-pyridinyl)benzamide  Structure ZZ Z  z c., 0 mt./2  * _ 'z Z /
Si          _ * ..- _ *    



- o 2- * tr 0  o r Z.- V *     Example No.   N- co w   co co w   cn co w   156   oi 0 CI ci Ol 



CO a (N    CNI 4 01 1  piperazinyl]methyl}pheny1)-4-(2- pyrazinyObenzamide
6-(4-fluoropheny1)-N-methyl-N-(5- {[(3S)-3-methy1-1-piperazinyl]methyl}-
2-pyridiny1)-2-pyridinecarboxamide   ([(3S)-3-methyl-1-piperazinynmethylb
21(3-fluorophenypoxy]-N-methyl-N-(4- {[(3S)-3-methyl-1- piperazinyl]methyl}phenyl)benzamide I22 \:_/
n 22 a = z-0 a * - mz z _. . 0 _ 2-0 mz 



u.         I " z a 0 i 2-0 Ce   0 .= 2-0 z 0)__ \ j 3 =2 \ jz                   



0 0) w e7) w   CV a) Lii    CI a) w  WO 2008/000729PCT/EP2007/056342 157 GPR38 FLIPR
functional agonist assay protocol 24 hours prior to assay, CHO-K1 cells stably expressing the
GPR38 receptor were 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  5 using a cell washer (leaving 1 Oul of media). Cells were immediately loaded
with loading buffer [Tyrodes (Elga water + 145mM NaCI + 5mM KCI + 20mM HEPES + 10mM
glucose + 1mM MgC12) + 1.5mM CaCl2 + 0.714mg/mL Probenicid (predissolved in 1 M
NaOH) + 0.25mM brilliant black + 2uM Fluo 4 dye], and incubated at 37.5C for 1 hour.
10Plates 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 was used (giving 12p1v1 final concentration in assay) and this was serially diluted 1 in
15 4. 1u1 from the master plate was transferred to a daughter plate, to which 50p1 of
compound dilution buffer (Tyrodes + lmg/mL BSA + 1.5mM CaCl2) was added. In the FLIPR,
10u1 of test compound was added to the cells and changes in fluorescence measured over a
1 minute timeframe. Maximum change in fluorescence over baseline was used to determine
agonist response and 20concentration response curves were constructed, using a
4-parameter logistic equation. In alternative protocols the loading buffer was HBSS {Elga
water + 137mM NaCI + 5mM KCI + 0.41mMa KH2PO4(anhyd) + 20mM HEPES + 5mM
glucose + 0.81mM 25 Mg504(anhyd) + 1.3mM CaCl2 + 4.16mM NaHCO3) + 0.25mM brilliant
black + 2uM Fluo 4 dye and the CHO-K1 cells thawed from frozen aliquots and seeded 24
hours prior to the assay.      Examples 1 to 86 of the invention have a pEC50 6.0 in one or
more of the FLIPR 30 assays described above.  158  Claims. ' A. compound of formula (I) or a
salt,thereof: I , co) 



wherein. . A. is phenyl or a 6-membered heteroaryl rjrig, optionally substituted with one
substitUent Selected from halogen, Comalkyl and Comalkoxy;  131 and R2 are independently
H.or Comalkyl;. .10.Ra is an optionally, substituted' phenyl, 5. or 6 membered heteroaryl ring,.
or 5 or 6  i-hembered heteroCyclic. ring; :  8;is an optionally substituted phenyl, 6-membered
heteroaryl ring or 6-membered heterocyclic ring connected to the amide carbon via a carbon
atom;. . .Y is a bond, NH,. N-Comalkyl, 9, C=.0, or CH2; ...15 .R.4 is hydrogen, Comalkylor
Comalkoxyalkyl;  when R3 or B is substituted, it may have 1, 2 or .3 substituents, each
independently selected from  halogen, C(14)alkyl,. CoMalkoXy, Concycloalkyl, hydroxy,
trifluoromethoxy; trifluorom.ethyl, nitro,cyano, phenYI, NH2; NNW, NR3k8,'NHCOR3,
NHSO2R5( C(0)CF3, C(0.)Co4)alkyl, .C(0)Ci34)Cycloalkyl, C(0)0Comalkyl, C(0)0C(0. 20'
.ncycloalkyl; 'OC(0)Comalkyl., CiC(OjC(3..)cycloalkyt, .CONH2, CONHR3; CONR5R, :BORG,
502CF3., S02R6,. 0802fe, .0802CF3, S02NH2, .S02NHR5, SO2NR313, Where  0. and R8
may be the same or different and represent Oom alkyl, Phenyl optionally substituted with
halogen or 5.or 6 membered .heteroaryl optionally substituted. with .  halogen. 25..   2.A
comPound of formula (I) of a.salt therebtwherein:   is-optionally.substituted phenyl-oi:pyridy1;
and/or. RI is hydrogen or methyl; and/or R2 is hydrogen or methyl; and/or . 30R3 is optionally
substituted phenyl, morphblinyl or piperidinyl, oxadlazolyl, .pyridyl" itnidazolyb Nicroly1;
and/or. .   159   B is 'optionally subStituted phenyl, piperldinyi, pyrimidinyl or pyridyl; and/Or it
is NH, 0, CH2, CC or a bond; and/or  : R4 is hydrogen, methyl; ethyl, metlioxyethyl or
isoprOPyl. 53. A compound aacording to any one of .cfairna 1 to 2,wherein 141 and' IS? are ..
. other than hydrogen and the piperazine C* carbons have the 3R,53-configuration. .. A
compound which is: . -:10
6-(341tiorophenyl)-N-methyl-N-(4-{g3s)-3-methyl-l-piperazihylimethApheny10-
pyridinedarboxamide
6:4(4:fluorophenypoxyjd.4-methyl-N-(44[(3S)-3-rhethyl-17piperazinyllinethyl}phenyl)-3- .
pyridinecarboxamide 15- .
.1-(4-fluoropheny1)-N-meihyl-N-(44[(38)-3-methyll-piperazinyljrnethyl}phenyl)-4
piperidinecarboxarnide
6:(4-fluoropheny1)-N,2-dimethy.1-N-(4-{[(35)-3-methyl-1-piperazinylimethyl}pheny1)-3-20
pyridinecarboxamide..
6-(4-fluoropheny1)-N-methyl-N-(4-{[(38)-3-methy171-piperazinyl]methylipheny1)-3.
pyridinecarboxamide
N-methyl-N-0-{[(38)-3-methyl-1-pipeiazinylimethyl}pheny15-6-(4-morphollny1)-3-
pyridinecarboxamide . 4.-fluoro-N-methYl-N-(41(35)-3-methyl-l-piperaAnylknethyllpheriy1)-4:-.
...biphenylcarboxamide
b-(4-fludropheny1)-2-methyl-N-(47{1(38)-37meihyl-1-pipethzinylime.thyl}pheny1)-37
pyridinecerboxamide. .1.-R3-fluorop1tenyl)carbony1FN-methYl-N-(4-{[(3S)-3-methyl-1- 30
.piperaziriyilinethyl}phenyl)r4-piperidiriecarboxamide
1-[(3-iluordphenyOmethylf-N-methyl-N-(4108)-3-Methyl-17 :..  



:piperazinylpnethyl)pheny0-4-Piperidinecarboxamide ,  H160 ...  ..
1-(4-chloropheny1)-N-methyl-N-(4-([(35)-3-methyl-1-piperazinylimethyl)pheny1)-4- ..
.p.iperidinecarboxamide..
N-methy.1-N-(41(38)-3-me.0.1A-1-Piperazinyi]methyt}pheny1)-6-(1-pipericliny10-
pyridi*arboxamide  5'
6,-(2-fluo.ropheny1)-N.:methyl-N-(4-WaS)-3-methyl-liiiperazinyl)m.ettiy1}pheny1)-3-..
pyridinegaibOxainide  6-(2,4-difluoropheny1)-N,2-dimethyl-N-(44[(35)-3-melhyl-1-
:piperatitiyllmethyl)pherq)-3-pyridinecarboxath1de.. ...
6-(3,4-difluoropheny1)-N,2-dirpethyl-N-(4.([(3S)-3-methyl-1- 10
1)1PerazinAmethyl}phqny1)-3-6fridinecarboxainide
5-(3-fluorophenyOLN,2-dimethyl-N-(4438):37methyl-1-pip6iazinyl]rnethyl}pheny0-3-
p3iridinecarboxamide1  410-fluorophenyl)oxyNy-Methyl-N-(4-{[(35)4-methyl-1-
piperazinyamethyOphenyObehzamide .'.
156-(3-cyanophenyl)-N,2-climethyl-N-(4-{[(38)-3-methyl-l-piperazinyl]mqtytyl}pheny1)-3-
.pyridinecarboxamide-
,6-(4-cianophenA-N,2-dimethyl-N-(44[(33)-3-methy1-1-plitiewinylimettiApheny1)-3-
pyridinecarboxamide    .. 4-[(4-fluorophenylWA-N-methyl-N-(4-{[(33-methy1-1.- "20.
piperazinylimethyl}p.henyl)benzamide
N-(4-{[(3R,5S)-3,5-dimethY1-1-piperazinyl]methyl}pheny1)-6,(4-flupropheny0-N,2-
dimethyl-3-pyridinecarligxamide I.  .2-:[(4-fluoropheny0Oxyl-N-methyl-.N;
(4-([(3)-?-metily1-1-% H. .piperazinyamethyllphenyOberilamide
:N-(4-{gaR,5S)-3,5-dimeihykl-pip.eraziny.lithethygphenii1)-644-flyor.0pheily1)-A/
_methy1-3-pyriainecarboxamide    41(2-fluoroph6nypoxyl-N-methyl-N-(44[(3S)-3.-methyl,-1-..
piperazinyllmethYl)Ohenyl)benzamicre    161
.3-[(4-fluorapben9l)oxy]-N-methyl-N-(zi-{Ras)-3-methy171-
piperazinylimethyOphenyObenzamide 34(3-fluorophenyl)oxy]rN-metWyl-N-(41(aS)-3-methyl-li
piperazinylimethyl)phenAbenzamide . 



.. . 5  6-[(4-fluorophenyl)amino141-methyl-N-(47{{(3.5)-3-methyl-1; ..
piperazinylynethyl}Phen9D-3-pyrldinecarboxamide '
2-(4-fluoropheny1)-NA-dimethyl-N44-MS)-3-thethYl1-piperazinylimethyl}phen91)-5-
pyrimIdinecarboxpinide   "
'24-fluorophen91)-N-rnethyl-N-(4-.-{[(3S)-3-methyl:f-piperazinylimethyl)pheny1)-5- 1
0pyrimidinecarboarnide
6,(4-fluoropheny1)-h,2-dimethyl-N-(4-{[(312)-3-methyl-1-piperazinygmetyl}pbeny1)-.3- '
pyridinenarboxamide  "
6-(4-fluoropheriyly-N-Methyl-N-(4-{[(3R)-3-methyl-1-piperazinylimethyl}phenY1)-3-  .
pyridinecarboxardide . 15
ir-fluoio-N-methyl-N-(4-([(3S0-methyl-1-piperazinylimethyl}phenyl)-3- .biphenylcarboXamIde
1"-fluorn-N-methyl-N-(4-{PSH-methyl-1,piperazinygmethyl}pfienY1)-2- .biphenylcarboxamide
6.-(2-cyanophenYO-N,2-dirnethyl-N-(4-([(3S)-3-thettyl-1-piper.azipygthethyl}phenyl)-3- 20
pyridinecarboxaMide - -6-(3-fluorophen91)-N-methyl-M14-(1-Piperazinylmethyl)phenyl].:3- ...
Pyridinecarb.oxamide     6-[(3,fluoroptienypoxYFN"
rmethyl7N-(4-{t(3S)-3-mettiy1-1,9iper.azinyliMetbyl}phenyl).-3- ..pyridinecarboxamide  .
.256-[(241uorophenyl)oxYlly-rriethyl-/V-(4-([(36)-3,metliy1L1-piPerazinyllmethyl}pheny1)-3-. .
pyddinecarboxamide .' 6-0-fluoropheny1)-N,2-dimethyl-N-(4-(1-piperakinylmethYliphenyn-.
pyddinecarboxamide  162 6-[2-(aminocarbonyl)phenylj-N12-dimethy' 1-N-(41(38)-3-methyi7ii
piPerazinylimethyl}ph'enyl)-3-pyiidinecarboxamide
.6.7(3-fluoropheny1)-Mmethyl-N-(3-methyl-4-{[(3S)-3-methyl-1-
piParazinyljmethyi}pheily1)-3-pyridinecarboxamide.
56-(3-cyanopheny!)-N-methyl-N-(4-{[(3S)-3-meMy1-1-piii.era.zinkmethyl}Pheny1)-3-
pyridinecarboxamide'
..6:(2-cyanophenyWN-methyl-N-(44(3s)-3-methy171,piPerazinyllmethyl}pheny1)-3- .
pyridinecarboxamide        6-[(3-cyanophenyl)oxy]-N-methyl-N-(4-{[(33)-3:methyl-1
-piporazinyljrnethyl}pheny1)-  '10 3-pyridinecarboxamide
N-(241uoro-44[(3S)-3-methy1-1-pipefazinyllmethy.l}pbenyl)-643-fluorophenylk,
methyl-3-pyridinecarbOxamide:.
5:[(4-fluorophenypoxy]-1V-methyl-N-(4-{[(3b)-3-methyl-1-pipetazinylimethyl)phenyl)-2-
pyridinecarboxamide
155:4(3-fluorophenyl)oxyi-N-methyl-N-(4-{[(3s)3-methyl-1-piperazinyOrnethyl}pheny1)-2-
p.yddinecarboxamide 



N-(2-flupro-44(.(3):3;
methylr1-piperazinylknethyl)pheny1)-64(4-11tioroOhenyljoxyi-NmethY1-3-pyridinecarboxami,d
e . 5-[(3-cyanophenyl)oxYl-N-methyl4V-(4-{1(3Sj-3-methy1-1-piperazinygniethyl}pheny1)- 20.
2-pyddinecarboxamide .. .; 5[(41fluoroplienyl)aminok.N-methyl7N-(4-{[(3$)-3-rnethyl-1-  .
Piperazinylimethylipfieny1)-2-pyridthe6arboxamide..
.1-[(3,4-difhiorophenyi)methylFN-methyl-N-(4-([(3s)-3-Methyl4-
piperazinyilmethAphenyl)-4-piperidinecarb.Oxamide .25.  1
-1(4-fluorophenyl)methylj-N-rnethyl-N-(4-{[(35)-8rmethy1-1-
piperazinyl]methyllphenyl)-4-pip.eridinecarbo>,caMide
N-(3-fluord-4-{[(3S)-3-methyl-l-piperazinylimethyl)phenyl)7643-fluorophenyl)-Nmethyl-3-pyridin
ecarboxamide ' .'.                                 163
N-(3-fluoro-4-{[(35)-3-methyl-1-piperazinyllthethyi}phenyl)-64(441uorophenyl)ci*N-.
methy1-3-pyridinecarbpxamide. 1-43-cyanophenyOrnethyli-N-methyl-N-04(33)-3-methyl:1-
piperazinylimethAphenY11.4-pipendinecarboxamicie 5"
:1-[(4-cyanophanyl)methylj-Mmethyl-N-(4-([(35)-3-meihyl-1-:-
PiPerazinyllmethylipheny1)-4-piperidinecarboxamide .
643-ffyoropheny1)-N-(1-metbylethyl)-N-(4-1[(35):37methyl-17
10piperazinylimethYllpheny1)-3-pyridinecarboxamide. '
N.-ethyl-a-(3-fluoippheny1)-&-(4-([(35):3-metby1-17piperazinyl]matnyllOhenyl):3- :
.pyridinecarbbxamide 15e-(3-fluoroph'enyi)-N42-(methyloxy)ethyl)-N-(4-{[(3S)-3-methy1:1- ....
piperazinylimethyl}pheny1)-3-pyridinebarboxamide
61(4-fluordphenyl)oxyj-N-inethyl-N-(3-methy1:4-{((33)-3-methyl-1-
.piperazinyfimethylipbenY1)43-pyridinecarboxamide  20
t-(3-flubropheny!)-N-methyl7N-(5-{[(35):3-triethyl-l-piparazinyl]methyl)--2-pyriainyl).:3r:
pyridthecarboxarhide
61(441.uorophenyl)oxA-N-rriethyl-N-(5-([(35)-3-Methyl-1-piperazinyl]methy1}-2-  . - 25 .
pyridinyI)-3-pyridinebarboximide
:61(4-fluorophenyl)OXy]-N-MethYl-N-(41(35)-3-methyl-l-piparazinYl]methyl}pheny1)-2-
pyridinecarb.oxardide
306-(4-fluoro-l-pipendinyl)-W-methyl-N-(4-{[(3S)-3:mathyl-1-piperazthygmethyl)phenyly
3-pyridinecarboxernide
67(341Lioropheriy1)-N-methyl-N-(4-{[(3)-3-methyl-l-piperazinyliMethyl}phenki2;
pyridinecarboxamide 35
N-methy1-4,z(3-ineibyi-.1,2,4--oxadia2o1-5-y1)-N-(4.-{[(33)-3-methyM,
piperazinYl]rhethyllphenylbenZami.de  . 164
N-ethy1-64(4-fluorophenyl)oxy]-N-(4-{[(3S)-3-methy171-piperazinyl]methyl}pheny0-3-
Pyridinecarboxamide.  5 "
N7methyl-N-(4-([(35)-3-methyl-,1-piperazinylimethyl}phenyl)-5-(3-pyridinyloxy)-3-
pyridinecarboxamide 



6-1(3-fluoropheny0oxy)-N-methyil-N-(4-{[(38)-3-thethyl-1-piperazinyl]MOthyl}phenyl)-2-
pyridinecarboxainide .. 10. :  . 6-.(4,4rdifluoro-1-piperidinylj-N-methyW-(4-([(3a)-3-methyl:1-
piperazinyljrnethyllpheriy1)-3-pyridinecarboxamide
64(4-fluoropheny0oxA-N-methyl-N-(6-{[(3e)-3-methyl-1-piperazinylimethyl}-3-
pyridinY1)-3-pyridinecarboxamide
5-(4-thiciropheny1)-N-methy[-N-(4-{[(3S)-3rmethyl-1-piperazinylimethyl}pheny0-2-
pyridinecarboxamide 20
5-(3-cyanopheny1)41-methyi-N-(4-{g3S)-3-methyl-1-piperazinAmethyl)Pheny0-2-. .
pyridineCarbmeamide. .      ..
N-methyl-5-[$-(methyfoxy)phenYIEN-(.41(3S):3'Methyl-l-piperazinylimethyl}phenyl)- -
2-pyridinecarboxamide ,  ...   N-methy1-544-(methyloxy)phenytHV-(4-([(38)-3-methyl-1
-piperazinyl]methyl)phenyty .  .2:pyridinecarboxamide
5-(341uorophenyp-kmethy14-(4-{[(3Sr-3-methY1-1-.piperazinyilmethyl}pheny1)-2- .  30
.pyridinecarboxarnide  ..
.6-[(4,11uorophenyl)oxy)-Mmethy)-.N-(4-meThyl,-5-{[(3)-3-metbyl-1-piperazinyilmethylp .2;
pyridiriy0-3-pyridinecarboxamide
356-(4-fluorophenY04.4methyl-N-(6-E3S)-3-Methyl-1-piperazinyl]methyl?3-pyridiny1)-3.-
pyridinecarboxamide." ...  165  ..
M2cdimethy.1-N-(4-{{.(35)-3-methypiperazinylimethyl}pheny1).:3,4cbipy.ridine-6- !
carboxamide .1  6-10-fluorophenyl)oxyl-N-R-(methyloxy)ethy.11-N:(4-t[(35)-3-methyl-1-
piPerazinylithethylfphenyl):3-pyridinecartcoxamide
Ab.(3-chloro-4-4(35)-3-methyl-1-Oiperazinylimethyl}pheny1)-6-1(4-fiuorophenyl)oxy1WMethyl-
3-pyridihecarboxamide
10N,2tdimethyl-.N-(44[(3.8)-3-metnyl-1-piperazinArnethyl)pheriA-2,41-pipyridine-5;
-carboxamide
N-rnethyt-N-.(4-{Res)-.3-methyl-1-piperazinyijmethyllpheny1)-4-(2-pyridinyl)benzamide .
15N-rnethyi-N-(4-([(38)-3-methyl-1-piperazinylimethyl}phenylk-(2- . -pyrimidinyObenzamide
N-meth.yl-N-(4-{[(36),3-methyl-1-piperaiinylimethyl}phenyl)-4-(1H7pyrazol-1: yObeniamide. ?0
N-methyl.:N-(4-{[(35)-3,methyl-1-piperazinyl]methyl}phenyl):6-(1:H-pyrrol-1.11)4-
pyridinecarboxamide  N-methyl-N-(4-{[(35)-3-methyl-1-piperazinylimethyllpheriy1),4-([4- 25
-(trilluoromethypohenylicarbonyllbenzamide  .. . or. a salt thereof' 5:A compound whiCh is
61R4-fluorophenyl)oxyl-N-methyi-N-(4-{[(3S)-3-methy1-1- 30.
piperazinylimethyl)phonyi)-3-pyridinecarboxamide or a saltthereof.. 6. A Caropound Which is
6-[(4-fluorophenyl)oxyl-N-rnethyl-N-(4-4(33).3-inethyl-1:-
piPerazinylynethjtOpheny1)-3-pyridinecarbOxamide furnarate salt. 



35  7. A compciund, which is 64(4.:fluorophinyljoxy)-N-methyl-N-(4-methyl-5-{[(35)-3-
methyl-l-Piperazinyamethyl}-2-pyridinyl)-3-pytidinecarboxamide or a salt thereof.   166  8. A
compound as defined in any one of claims 1 to 7 for use as a therapeutic substance..    9. A
compound as defined in ,any one of claims 1 to, 7, or a . pharmaceutically' 5acceptable salt
thereof, for use in the treatment conditions or'disordera mediated   . via the GPR38 receptor: "
,  ... :10: A compound as defined in any, one of claims 1 to7, or a pharmaceutically
acceptable salt thereof, for use in the treatment of, wherein the Condition or disorder.  10 is
gastroesonhageal reflux &orders; functional dyspepsia, irritable ,bowel.syndrome,
constipation, intestinal pseudo-obstruction, paralytic lieu& following surgery or.other
Manipulation, Kneels; gastric stasis or hyporriotility caused by various diseases such as
diabetes and/ or: by the administration of other drugs, or in enterally *fed:patients,
Ciohntedisease, colitis, cachexia associated With advanced:diseases such as cancer 15
and/or the treatment thereof, apPetite/metabolism related cachexia end other diSordera such
as inoontinence. '      11. Use of a Compound aocording to any one Of claims 1 to 7, or,a
pharmaceutically . aCceptable salt thereof, in the manufacture of a medicament for Use in. the
treatment 20: - of Conditions or disorders via the GP1338 receptor.  12. ' Use according to
claim 11, wherein the condition or disorders are gastroesophageal reflux disorders, functional
dyspepsia, irritable bowel syndrome, :       constipation intestinal pseudo;obstructiori, paralytic
ileus following .surgery or other 25 . manipulation, emasls, gastric stasis or hypomotility
caused by various diseases &fob   as diabetes and/ or by the administration of other drugs, or
in enterally fed patients; :.Crohn's disease, -colitis, cachexia aseociatedWith adVanced
diseases such as cancer . 'end/or.the treatment thereof, appetite/metabblism related cachexia
and other disorders such as incontinence.. 30 35", A pharmaceutical compotition coMprising a
compound defined by anyone Of  claims1 16 7, ore pharmaceutically acceptable salt thereof, .
167  .14.A process for the preparation df S phacuticat composition according to. claim 13. :
515: A Process for the preparation of a compound of formula (I) or a salt thereof, whieh
process coMprisee reacting. ofa compound of formula 00 (II) wherein R.', R2, A and. .R4 are.
as.defined above and Q is hydrogen or a suitable 10 nitrogen protecting group and a
compound of kirmula R3-y:s-c(o)-C wherein R3, B  and Y are as defined above and L.1 is a
leaving grotip using-conditions Suitable for the formation of an amide bend. ' 16.A process for
the. preparation of a compound. of rformula (I) or a salt thereof,  . 15 vvhiCh proms's.
comprises reacting of a compOund of fonnula (VIII)  (WO' Wherein RI, R2, R4, A. e and 9 .are
as defined above and L3 represents a leaving .group and a compound of formula N11-Y-R3
wherein R3 and Y are as defined in claim ., 20 land Wreprese.nts hydrogen or a metal residue
optionally in the presence of a 



suitable and optionally 'using - a suitable transition metal catalyst  system and 'thereafter
optionally carrying out one or more of the following reactions: a Converting one compound of
formula (I) into another compound of formula (l);. b. Removing any protecting group;  168 . ..
Q. Forming. a suitable pharmaceutically acceptable Salt at solvate pf the Opmpouncl so
forme&     










