
WO 2011/113798PCT/EP2011/053818 1                 NEW ENZYME INHIBITOR
COMPOUNDS HELD OF THE INVENTION 5The present invention relates to compounds
which are inhibitors of SSAO activity. The invention also relates to
pharmaceutical compositions comprising these compounds and to the use of these
compounds in the treatment or prevention of medical conditions wherein
inhibition of SSAO activity is beneficial, such as inflammatory diseases,
immune disorders and the inhibition of tumour growth. 10 BACKGROUND ART
Semicarbazide-sensitive amine oxidase (SSAO) activity is an enzyme activity
expressed by Vascular Adhesion Protein-1 (VAP-1) or Amine Oxidase, Copper
Containing 3 Is (A0C3), belongs to the copper-containing amine oxidase family
of enzymes (EC.1.4.3.6). Therefore inhibitors of the SSA() enzyme may also
modulate the biological functions of the VAP-1 protein. Members of this enzyme
family are sensitive to inhibition by semicarbazide and utilize cupric ion and
protein-derived topa quinone ('I'PQ) cofactor in the oxidative deamination of
primary amines to aldehydes, hydrogen peroxide, and 20ammonia according to the
following- reaction: R-CH2-NH2 +02 -> R-CHO + H202 + NH3 Known substrates for
human SSA() include endogenous methylamine and aminoacetone as well as some
xenobiotic amines such as benzylamine [Lyles, hit. Biochem. Cell Biol. 1996,
28, 259-274; Klinman, Biochim" Biophys. Acta 2003, 1647(1-2), 131-137; Mlityus
et al., Carr. Med. Chem, 2004, 11(10), 1285-1298; O'Sullivan et al.,
Neurotoxicology 2004, 25(1-2), 303-315]. In analogy with other
copper-containing amine oxidases, DNA-sequence analysis and structure
determination suggest that the tissue-bound human SSA() 30 is a homodimeric
glycoprotein consisting of two 90-100 kna subunits anchored to the plasma
membrane by a single N-terminal membrane spanning domain [Morris et al., J.
Biol. Chem. 1997, 272, 9388-9392; Smith et al., J. Exp. Med. 1998, 188, 17-27;
Airenne et al., Protein Science 2005, 14, 1964-1974; Jakobsson et al., Acta
Crystallogr. 1) Biol. Crystallogr. 2005, 61(Pt 11), 1550-1562].  WO
2011/113798PCT/EP2011/053818 2 SSA() activity has been found in a variety of
tissues including vascular and non-vascular smooth muscle tissue, endothelium,
and adipose tissue ]Lewinsohn, Braz. .I. Med. Biol. Res. 1984, 17, 223-256;
Nakos & Gossrau, Folio Histochem Cytobiol. 1994, 32, 3-10; Yu et al.,
Bloc/win. Phartnacol. 1994, 47, 1055-1059; Castillo et al., Nettrochern. Int.
1998, 5 33, 415-423; Lyles & Pino, J. Neural. Transnt. Stipp!. 1998, 52,
239-250; Jaakkola etal., Am. J. Pathol. 1999, 155, 1953-1965; Morin et al., J.
Phatmaeol. Exp. Ther. 2001, 297, 563-572; Salmi & Jalkanen, Trends Immunol.
2001, 22, 211-216]. In addition, SSA() protein is found in blood plasma and
this soluble form appears to have similar properties as the tissue-bound form
[Yu et al., 13iochem. Phartnacol. 1994, 47, 1055-1059; io Kurkijdrvi et al.,
J. Immunot 1998, 161, 1549-1557]. it has recently been shown that circulating
human and rodent SSA() originates from the tissue-bound form [Gektiirk et al.,
Am. J. Pathol. 2003, 163(5), 1921-1928; Abella et al., Diabetologia 2004,
47(3), 429- 438; Stolen et al., Circ. Res. 2004, 95(1), 50-571, whereas in
other mammals the plasma/serum SSA() is also encoded by a separate gene called
A0C4 ISchwelberger, J. IsNeural. Transtn. 2007, 114(6), 757-762]. The precise
physiological role of this abundant enzyme has yet to be fully determined, but
it appears that SSA() and its reaction products may have several functions in
cell signalling and regulation. For example, recent findings suggest that
SSA() plays a role in 20 both GLUT4-mediated glucose uptake [Enrique-Tarancon
et a]., J. Biol. Chem. 1998, 273, 8025-8032; Morin et al., J. Pharmacol. Exp.
net-. 2001, 297, 563-5721 and adipocyte differentiation [Fontana et al.,
Biochem. J. 2001, 356, 769-777; Mercier et al., Bloc/win. J. 2001, 358,
335-342]. In addition, SSA() has been shown to be involved in inflammatory
processes where it acts as an adhesion protein for leukocytes [Salmi &
Jalkanen, Trends Immunol. 2001, 22, 211-216; Salmi & Jalkanen, in "Adhesion
Molecules.. Functions and Inhibition" K. Ley (Ed.), 2007, pp. 237-251], and
might also play a role in connective tissue matrix development and maintenance
[Langford et al., Cardiovasc. lox/cot. 2002, 2(2), 141-150; Gilktiirk et al.,
Am. J. Pathol. 2003, 163(5), 1921-1928]. Moreover, a link between SSA() and
angiogenesis has recently been 30discovered ]Noda et al., FASEB J. 2008,
22(8), 2928-2935T and based on this link it is expected that inhibitors of
SSA() have an anti-angiogenic effect.   Several studies in humans have
demonstrated that SSA() activity in blood plasma is elevated in conditions
such as congestive heart failure, diabetes mellitus, Alzheimer's 35disease,
and inflammation [Lewinsohn, Braz. J. Med. Biol. Res. 1984, 17, 223-256;  WO
2011/113798PCT/EP2011/053818 3 Boomsma et al., Cardiovasc. Res. 1997, 33,
387-391; Ekblom, Phannacol. Res. 1998, 37, 87-92; Kurkijarvi et al.,J.
Immunol. 1998, 161, 1549-1557; Boomsma et al., Diabetologia 1999, 42, 233-237;
Meszaros et al., Ettr. J. Drug Metab. Phannacokinet. 1999, 24, 299-302; Yu et
al., Biochitn. Biophys. Acta 2003, 1647(1-2), 193-199; Matyus 5 et al., Curr.
Med. Chem. 2004, 11(10), 1285-1298; O'Sullivan et al., Neurotoxicology 2004,
25(1-2), 303-315; del Mar Hernandez et al., Neurosci. Lett. 2005, 384(1-2),
183187]. The mechanisms underlying these alterations of enzyme activity are
not clear. It has been suggested that reactive aldehydes and hydrogen peroxide
produced by endogenous amine oxidases contribute to the progression of
cardiovascular diseases, diabetic 



In complications and Alzheimer's disease [Callingham et al., Prog. Brain Res.
1995, 106, 305-321; Ekblom, Pharmacol. Res. 1998, 37, 87-92; Yu et a].,
Biochim. Biophys. Acta 2003, 1647(1-2), 193-199; Jiang et al., Nettropathol
Appl Neurobiol. 2008, 34(2), 194- 2041. Furthermore, the enzymatic activity of
SSA() is involved in the leukocyte extravasation process at sites of
inflammation where SSA() has been shown to be Is strongly expressed on the
vascular endothelium [Salmi et al., Immunity 2001, 74(3), 265- 276; Salmi &
Jalkanen, in "Adhesion Molecules: Functions and Inhibition" K. Ley (Ed.),
2007, pp. 237-251]. Accordingly, inhibition of SSA() has been suggested to
have a therapeutic value in the prevention of diabetic complications and in
inflammatory diseases [Ekblom, Pharmacol. Res. 1998, 37,87-92; Salmi et al.,
Immunity 2001, 14(3), 20265-276. Salter-Cid et al., J. Phannacol. Exp. Ther.
2005, 375(2), 553-562]. SSA() knockout animals are phenotypically overtly
normal but exhibit a marked decrease in the inflammatory responses evoked in
response to various inflammatory stimuli [Stolen et al., Immunity 2005, 22(7),
105-115]. In addition, antagonism of ik function in wild type animals in
multiple animal models of human disease (e.g. carrageenan-induced paw
inflammation, oxazolone-induced colitis, lipopolysaccharide-induced lung
inflammation, collagen-induced arthritis, endotoxin-induced uveitis) by the
use of antibodies and/or small molecules has been shown to be protective in
decreasing the leukocyte infiltration, reducing the severity of the disease
phenotype and reducing levels of inflammatory 30 cytokines and chemokines
[Kirton et al., Eur. Immunol. 2005, 35(11), 3119-3130; Salter-Cid et al., J.
Pharmacol. Exp. Ther. 2005, 315(2), 553-562; McDonald et al., Annual Reports
in Medicinal Chemistry 2007, 42, 229-243; Salmi & Jalkanen, in "Adhesion
Molecules: Functions and Inhibition" K. Ley (Ed.), 2007, pp. 237-251; Noda et
al., LASER J. 2008 22(4), 1094-1103; Noda etal., LASER J. 2008, 22(8),
2928-2935]. This anti-inflanunatory protection seems to be afforded across a
wide range of  inflammatory models all with independent causative mechanisms,
rather than being-restricted to one particular disease or disease model. this
would suggest that SSA() may be a key nodal point for the regulation of the
inflammatory response, and it is therefore likely that SSAO inhibitors will be
effective anti-inflammatory drugs in a wide range of 5human diseases. SSA()
(VAP-1) is up regulated in gastric cancer and has been identified in the
tumour vasculature of human melanoma, hepatoina and head and neck tumours
(Yoong KF, McNab G, ITubscher SG, Adams DII. (1998), J Tnrimunol 160,
3978-88.; Ida.la IT, Salmi In M, Alanen K, Greinman R, Jalkanen S (2001),
Immunol. 166, 6937-6943; Forster-Horvath C, Dome B, Paku 5, et al. (2004),
Melanoma Res. 14, 135-40.). One report (Marttila-lchihara F, Castermans K,
Auvinen K, Oude Egbrink MG, Jalkanen S, Griffloen AW, Salmi M. (2010), .1
Immunol. 184, 3164-3173.) has shown that mice bearing enzymically inactive
YAP-1 grow melanomas more slowly, and have reduced tumour 15 blood vessel
number and diameter. The reduced growth of these tumours was also reflected in
the reduced (by 60-70%) infiltration of myeloid suppressor cells.
Encouragingly VAP-1 deficiency had no effect on vessel or lymph formation in
normal tissue. 20Small molecules of different structural classes have
previously been disclosed as SSA() inhibitors, for example in WO 02/38153
(tetrahydroimidazo14,5-c 'pyridine derivatives), in WO 03/006003
(2-indanylhydrazine derivatives), in WO 2005/014530 (allylhydrazine and
hydroxylamine (aminooxy) compounds) and in WO 2007/120528 (allylamino
compounds). Additional SSA() inhibitors are disclosed in PCT/EP2009/062011 and
PCT/EP2009/062018. The invention described here relates to a new class of
SSA() inhibitors with biological, pharmacological, and pharmacokinetic
characteristics that make them suitable for use as prophylactic or therapeutic
agents in a wide range of human inflammatory diseases and 30 immune disorders.
'this therapeutic capacity is designed to block SSA() enzyme action, reducing
the levels of pro-inflammatory enzyme products (aldehydes, hydrogen peroxide
and ammonia) whilst also decreasing the adhesive capacity of immune cells and
correspondingly their activation and final extra-vasation. Diseases where such
an activity is expected to be therapeutically beneficial include all diseases
where immune cells play a  WO 2011/113798PCT/EP2011/053818 5 prominent role in
the initiation, maintenance or resolution of the pathology, such as multiple
sclerosis, arthritis and vasculitis. Detailed Description of the Invention It
has surprisingly been found that the compounds of formula (1) below are
inhibitors of SSA. They are therefore useful for the treatment or prevention
of diseases in which inhibition of SSA() activity is beneficial, such as
inflammation, inflammatory diseases, immune or autoimmune disorders, and
inhibition of tumour growth. According to the invention there is provided a
compound of formula (I) or a pharmaceutically acceptable salt, or N-oxide
thereof: RI...A,- Xs_ R2 (I) Iswherein R1 is phenyl or 6-membered heteroaryl,
optionally substituted with one or more substituents selected from halogen,
cyano, C44-alkyl, halo-C44-alkyl, C44alkoxy-C4 4alkyl, hydroxy-C14-alkyl,
cyano-Camino-C14-alkyl, C14-alkylamino-C 14-alkyl, 



20di(C14-alkyl)amino-C14-alkyl,-NR4AR4B,NR6C(0)OR',-NR6C(0)12',
NR6C(0)NR4AR4B, C(0)NR4AR45, -C(0)R5, -C(0)0R5, and -NR6S(0)21e; A is a bond;
R2 is -B-Q-112.31" or wherein n = 1, 2, 3, or 4 B is a bond, 0, NR4, -C(0)- or
C43-alkylene; 30  WO 2011/113798PCT/EP2011/053818 6 when le is -B-Q-[R3], R3
is selected from hydrogen, halogen, cyano, amino, hydroxyl, oxo, C14-alkyl,
halo-C14-alkyl, C14-alkoxy, Ci4alkoxy-C14alkyl, hydroxy-C cyano-C14-alkyl,
amino-C14-alkyl, C14-alkylamino-C14-alkyl, di(C14-alkyl)amino-C14- alkyl,
-NleAR NRor c(0)0R5, -NR6C(0)R5, -NR6C(0)NR4AR4B, C(0)NR4AR4B, 5 C(0)R5,
-C(0)0125, -NR6S(0)51e, -S(0),fe, phenyl-C14-alkyl and heteroaryl-C44-alkyl,
and wherein any phenyl or heteroaryl residue is optionally substituted with
one or more substituents selected from halogen, cyano, C14-alkyl,
halo-C14-alkyl, C14-alkoxy, Cl_ 4alkoxy-C14alkyl, hydroxy-C14-alkyl,
cyano-C14-alkyl, amino-C C14- alkylamino-C14-alkyl,
di(C44-alkyl)amino-C14-alkyl, -NR4AR4B, -NR6C(0)01e, inNR6C(0)125, -NR6C(
0)NR4AR4B, -C(0)NR4AR4B, -C(0)R, -C(0)01e, -NR6S(0)2fe; when R2 is _B-R3, le
is selected from amino, C44-alkoxy, C44alkoxy-C44alkyl, hydroxy- C44-alkyl,
cyano-C14-alkyl, amino-C44-alkyl, C14-alkylamino-C14-alkyl, di(C14-
alkyl)alllill0-C14- alkyl, -NR4AR4B, -NR6C(0)0R5, -NR6C(0)1e, -NR6C(0)NR4AR4B,
- 15C(0)NR4A1R4B, -C(0)1e -NR6S(0)2R5, phenyl-C14-alkyl and
heteroaryl-C44-alkyl, and wherein any phenyl or heteroaryl residue is
optionally substituted with one or more substituents selected from halogen,
cyano, C14-alkyl, halo-C14-alkyl, C14-alkoxy,
4alkoxy-C44alkyl,hydroxy-Ccyano-C14-alkyl,am ino-CCI-4- alkyl am
ino-C14-alkyl, di(C 44-alkyl)am-NR4AR4B, -NR6C(0)0R5, - 20NR6C(0)R5,
-NR6C(0)NR4AR4B, -C(0)NR4AR4B, -C(0)R5, -C(0)01e, -NR6S(0)2125, provided that
when R2 isand B is a bond and R3 is -C(0)1e, then le is not hydrogen; R4A5
-111       K. and R5 are each independently selected from hydrogen, C14-alkyl,
hydroxy-C14- alkyl, halo-C14-alkyl, c yano-C14-alkyl, amino-C
C14-alkylamino-C14-alkyl, di(C14-alkyl)amino-C14-alkyl or C44alkoxy-C44alkyl;
or R4A and R4B together with the nitrogen to which they are attached form a
cyclic amino group such as a piperidinyl, piperazinyl, N-substituted
piperazinyl, morpholinyl or homopiperidinyl group; 30Rselected from C44-alkyl,
hydroxy-C44-alkyl, halo-C14-alkyl, cyano-C14-alkyl, amino-C14-alkyl,
C14-alkylamino-C14-alkyl, cli(C14-alkyl)amino-C14-alkyl or CI,
4alkoxy-C44alkyl; or R4A1 and R45 together with the nitrogen to which they are
attached form a cyclic amino group such as a piperidinyl, piperazinyl,
N-substituted piperazinyl, nnorpholinyl or homopiperidinyl group;  WO
2011/113798PCT/EP2011/053818 7 



R6 is hydrogen or CIA-alkyl; and Xis selected from the radicals of formulae
(1-16) wherein the bond marked * is attached to R1A- and the bond marked ** is
attached to -R2:  5 wherein Y is selected from hydrogen, hydroxyl, amino,
-NHR6, -OCE13;     Z is selected from hydrogen, fluorine, hydroxyl,
C14-alkoxy, halo-C14-alkyl, CONH), tocyano, SO)NH,, amino, -NI-1R6; and W is
selected from II, C14-alkyl, halo-C14-alkyl;  WO 2011/113798PCT/EP2011/053818
8 It is expected that compounds of the invention may be prepared in the form
of hydrates, and solvates. Any reference herein, including the claims herein,
to "compounds with 5which the invention is concerned" or "compounds of the
invention" or "the present compounds", and the like, includes reference to
salts, hydrates, and solvates of such compounds. The term 'solvate' is used
herein to describe a molecular complex comprising the compound of the
invention and a stoichiometric amount of one or more pharmaceutically
acceptable solvent molecules, for example, ethanol. The term 'hydrate' Inis
employed when said solvent is water. Individual compounds of the invention may
exist in an amorphous form and /or several polymorphic forms and may be
obtained in different crystal habits. Any reference herein, including the
claims herein, to "compounds with which the invention is concerned" or
IS"compounds of the invention" or "the present compounds", and the like,
includes reference to the compounds irrespective of amorphous or polymorphic
form.   Since compounds of the invention have a nitrogen atom in an aromatic
ring they may form N-oxides, and the invention includes compounds of the
invention in their N-oxide 20form. DEFINITIONS The following definitions shall
apply thrown-tout the specification and the appended claims, unless otherwise
stated or indicated. The term "CAA-alkyl" denotes a straight or branched alkyl
group having from I to 4 carbon atoms. For parts of the range C14-alkyl all
subgroups thereof are contemplated 30 such as C13-alkyl, C12-alkyl, C24-alkyl,
C27-alkyl and C34-alkyl. Examples of said C14-alkyl include methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and ten-butyl. WO
2011/113798PCT/EP2011/053818 9 alkoxy, all subgroups thereof are contemplated
such as Cm-alkoxy, Chralkoxy, C24- alkoxy, Cm-alkoxy and Cm-alkoxy. Examples
of said C14-alkoxy include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, sec-butoxy and tert-butoxy. 5 The term "hydroxy-C14-alkyl" denotes
a straight or branched Cm-alkyl group that has one or more hydrogen atoms
thereof replaced with OH. Examples of said hydroxy-Cmalkyl include
hydroxymethyl, 2-hydroxyethyl and 2,3-dihydroxypropyl.   The term "halo-Ch4-al
kyr denotes a straight or branched C44-alkyl group that has one or inmore
hydrogen atoms thereof replaced with halogen. Examples of said halo-C14-alkyl
include fluoromethyl, trilluoromethyl, trichloromethyl and 2-fluoroethyl. 



The term "cyano-C14-alkyl" denotes a straight or branched C14-alkyl group that
has one or more hydrogen atoms thereof replaced with cyano. Examples of said
cyano-C14-alkyl include cyanomethyl, 2-cyanoethyl and 3-cyanopropyl. The term
"amino-C14-alkyl" denotes a straight or branched (214-alkyl group substituted
with an amino group. I iiamples of said amino-Cm-alkyl group include
aminomethyl and 2-anii noethyl. 20 The term "Cm-alkylamino-Cm-alkyl" denotes
an amino-Cm-alkyl group as defined above, wherein the amino group is
substituted with a straight or branched Cm-alkyl group. Examples of said
C14-alkylamino-C14-alkyl include methylaminoethyl and ethyl am inopropyl The
tom "di(Cm-alkyl)amino-Cm-alkyl" denotes an amino-C14-alkyl group as defined
above, wherein the amino group is disubstituted with straight or branched
C14-alkyl groups, which can be the same or different. Examples of said
di(C14-alkyl)amino-C14- alkyl include N,N-dimethylaminomethyl,
N-ethyl-N-methylaminoethyl and N,N- 30diethylaminomethyl. The term
"C14-alkoxycarbonylamino-Ch4ralkyl" denotes an amino-C14-alkyl group as
defined above, wherein the amino group is substituted with a straight or
branched C14- alkoxycarbonyl group, C14-alkoxy-C(0)-. Examples of said
C14-alkoxycarbonylamino- 35C14-alkyl include methoxycarbonylaminomethyl and
tert-butoxycarbonylaminoethyl.  WO 2011/113798PCT/EP2011/053818 10 The terms
"heteroaryl" and "heteroaromalic ring" denote a monocyclic heteroaromatic ring
comprising 5 to 6 ring atoms in which one or more of the ring atoms are other
than carbon, such as nitrogen, sulphur or oxygen. Examples of heteroaryl
groups include furyl, 5pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl,
thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, letrazolyl, pyrazolyl,
pyridazinyl, pyrazinyl and thiadiazolyl. The terms "heterocyclic" and
"heterocyclic ring" include heteroaryl, and refer to a monocyclic ring
structure having from 3 to 7 ring atoms, especially 5 or 6 ring atoms, in in
which one or more of the ring atoms arc other than carbon, such as nitrogen,
sulphur or oxygen. Examples of heterocyclic groups include those heteroaryl
groups mentioned in the preceding paragraph, and piperidinyl, morpholinyl,
homomorpholinyl, azepanyl, piperazinyl, oxo-piperazinyl, diazepinyl,
tertahydropyridinyl, tetrahydropyranyl, tertrahyclrofuranyl, and
dihydropyffolyl, groups. IS The term "phenyl-C14-alkyl" refers to a phenyl
group that is directly linked to a straight or branched CAA-alkyl group.
Examples of said phenyl-CIA-alkyl include phenylmethyl (i.e. benzyl),
2-phenylethyl and 2-phenylpropyl. 20The term "heterocyclic-C14-alkyl" refers
to a heterocyclic ring that is directly linked to a straight or branched
CIA-alkyl group via a carbon or nitrogen atom of said ring. Examples of said
heterocyclic-C14-alkyl include piperidin-4-ylmethyl, piperidin-1-ylmethyl,
morphol n-4-yl-methyl and piperazin-4-ylmethyl. The term
"heteroaryl-C14-alkyl" refers to a heteroaryl ring that is directly linked to
a straight or branched CIA-alkyl group via a carbon or nitrogen atom of said
ring. Examples of said heteroaryl-C14-alkyl include pyrazolylmethyl,
thiazolylmethyl and pyridinylethyl. The term "CIA-alkylene" denotes a straight
or branched divalent saturated hydrocarbon 30 chain having from 1 to 3 carbon
atoms. The C33-alkylene chain may be attached to the rest of the molecule and
to the radical group through one carbon within the chain or through any two
carbons within the chain. Examples of C11-alkylene radicals include methylene
1-CH2-T 1,2-ethylene 1-CH2-CI T2-1, 1,1-ethylene 1-CI -ICI Ell 1,2-propylene
1- Cf12-CIICIT3)-1 and 1,3-propylene 1-CIE-CIE-CIT2-1. When referring to a
"CA3-  WO 2011/113798PCT/EP2011/053818 11 



alkylene" radical, all subgroups thereof are contemplated, such as
C12-alkylene and Ctrtalkylene.     "Halogen" refers to fluorine, chlorine,
bromine or iodine, preferably fluorine and 5chlorine, most preferably
fluorine. "Hydroxy" refers to the -OH radical. "Cyano" refers to the -CN
radical. 10 "Oxo" refers to he carbonyl group =0.   "Optional" or "optionally"
means that the subsequently described event or circumstance may but need not
occur, and that the description includes instances where the event or
15circumstance occurs and instances in which it does not. "Pharmaceutically
acceptable" means being useful in preparing a pharmaceutical composition that
is c2eneral1y safe, non-toxic and neither biologically nor otherwise
undesirable and includes being useful for veterinary use as well as human
pharmaceutical 20use. "Treatment" as used herein includes prophylaxis of the
named disorder or condition, or amelioration or elimination of the disorder
once it has been established. "An effective amount" refers to an amount of a
compound that confers a therapeutic effect on the treated subject. The
therapeutic effect may be objective (i.e., measurable by some test or marker)
or subjective (i.e., subject gives an indication of or feels an effect).
"Prodrugs" refers to compounds that may be convened under physiological
conditions or 30 by solvolysis to a biologically active compound of the
invention. A prodrug may be inactive when administered to a subject in need
thereof, but is converted in vim to an active compound of the invention.
Prodrugs are typically rapidly transformed in vivo to yield the parent
compound of the invention, e.g. by hydrolysis in the blood. The prodrug
compound usually offers advantages of solubility, tissue compatibility or
delayed release in a mammalian organism (see Silverman, R. B., The Organic
Chemistry of Drug Design  WO 2011/113798PCT/EP2011/053818 12 and Drug Action,
riEd., Elsevier Academic Press (2004), pp. 498-549). Prodrugs of a compound of
the invention may be prepared by modifying functional groups, such as a
hydroxy, amino or mercapto groups, present in a compound of the invention in
such a way that the modifications are cleaved, either in routine manipulation
or in vivo, to the 5 parent compound of the invention. Examples of prodrugs
include, hut are not limited to, acetate, formate and succinate derivatives of
hydroxy functional groups or phenyl carbamate derivatives of amino functional
groups. Throughout the specification and the appended claims, a given chemical
formula or name in shall also encompass all salts, hydrates, solvates,
N-oxides and prodrug forms thereof. Further, a given chemical formula or name
shall encompass all tautomeric and stereoisomeric forms thereof Tautomers
include enol and keto fonns. Stereoisomers include enantiomers and
diastereomers. Enantiomers can be present in their pure forms, or as racemic
(equal) or unequal mixtures of two enantiomers. Diastereomers can be Is
present in their pure forms, or as mixtures of diastereomers. Diastereomers
also include geometrical isomers, which can he present in their pure cis or
trans forms or as mixtures of those. The compounds of formula (I) may be used
as such or, where appropriate, as 20 pharmacologically acceptable salts (acid
or base addition salts) thereof. The pharmacologically acceptable addition
salts mentioned below are meant to comprise the therapeutically active
non-toxic acid and base addition salt forms that the compounds are able to
form. Compounds that have basic properties can be converted to their
pharmaceutically acceptable acid addition salts by treating the base form with
an appropriate acid. Exemplary acids include inorganic acids, such as hydrogen
chloride, hydrogen bromide, hydrogen iodide, sulphuric acid, phosphoric acid;
and organic acids such as formic acid, acetic acid, propanoic acid,
hydroxyacetic acid, lactic acid, pyruvic acid, glycolic acid, maleic acid,
malonic acid, oxalic acid, benzenesulphonic acid, toluenesulphonic acid,
methanesulphonic acid, trifluoroacetic acid, fumaric acid, succinic 30 acid,
malic acid, tartaric acid, citric acid, salicylic acid, p-aminosalicylic acid,
pamoic acid, benzoic acid, ascorbic acid and the like. Exemplary base addition
salt forms are the sodium, potassium, calcium salts, and salts with
pharmaceutically acceptable amines such as, for example, ammonia, alkylamines,
benzathine, and amino acids, such as, e.g. arginine and lysine. The term
addition salt as used herein also comprises solvates which WO
2011/113798PCT/EP2011/053818 13 the compounds and salts thereof are able to
form, such as, for example, hydrates, alcoholates and the like. The group X
5in the compounds of the invention, X may be selected from any one of the
radicals of formula 1-16. 



Currently preferred embodiments of the invention include those the formula 1
and 121, R2, Y, 7 and W are as defined above; or inthe formula 2 and RI, R2,
Y, 7 and W are as defined above; or the formula 3 and RI, R2, Y, and 7 are as
defined above; or the formula 4 and RI, 1(2, Y and W are as defined above; or
the formula 5 and RI, 1(2, and Y are as defined above; or the formula 6 and
RI, R2, Y, and 7 are as defined above. 15 here X is:  The group B In an
embodiment of the invention, B is a bond, 0, NR4 such as NH, NCII3, or
NCH2CH3, or Ch3alkylene such as methylene, ethylene or propylene radicals. In
a currently preferred embodiment B is a bond, -C(0)- or methylene. In another
preferred 20embodiment B is a bond. The group Y In a currently preferred
embodiment of the invention Y is selected from hydrogen, hydroxyl, amino
(NII2), -NIIR6 such as NIICH3, NIICH2C1I3, or -0CII3. In another currently
preferred embodiment Y is H, OH, or NI12. In an alternative currently
preferred embodiment Y is hydrogen The group Z Z is selected from hydrogen,
fluorine, hydroxyl, C3_4-alkoxy such as methoxy or ethoxy, 30 halo-C14-alkyl
such as lluoromethoxy, difluoromethyoxy or trimethoxy, COM:), cyano, SO2NH2,
amino, -NHR6 such as NHCH3, NHCH,CHI. In a presently preferred embodiment of
the invention 7 is hydrogen or hydroxyl. The group W  WO
2011/113798PCT/EP2011/053818 14 hi a currently preferred embodiment of the
invention W is selected from II, C14-alkyl such as methyl, ethyl, propyl,
isopropyl, or halo-C44-alkyl such as fluoromethyl, dilluoromethyl or
trilluoromethyl. In another currently preferred embodiment W is hydrogen. S
The group 141 In one embodiment of the invention R1 is phenyl or 6-membered
heteroaryl such as pyridine, pyriclazine, pyrimidine, pyrazine, optionally
substituted with one or more substituents selected from halogen such as chloro
or fluor, cyano, C14-alkyl such as in methyl, ethyl, propyl or isopropyl,
halo-C14-alkyl such as fluoromethyl, difluoromethyl or trilluoromethyl,
Cmalkoxy-Ci4alkyl, hydroxy-Cm-alkyl such as hydroxylmethyl or hydroxylethyl,
cyano-C 44-alkyl such as cyanomethyl or cyanoethyl, amino-C44-alkyl such as
aminomethyl, arainoethyl or arainopropyl, C14-alkylamino-C14-alkyl, di(C:14-
alkyl)amino-C14-alkyl, -NWAR4B,NR6(0)0R5, -NR6C(0)R5, -NR6C(0)NR4A R4B
IsC(0)NR4AR1B, -C(0)125, -C(0)0R5, and -NR6S(0)2R'. In a currently preferred
embodiment of the invention RI is optional substituted with one or more
substituents selected from halogen such as fluor or chloro, cyano, hydroxyl,
Ch 4-alkyl such as methyl or ethyl, halo-Cm-alkyl such as fluoromethyl,
difluoromethyl or 20 trifluoromethyl, C4_4alkoxy-Cmalkyl, hydroxy-C44-alkyl,
cyano-C44-alkyl such as cyanomethyl or cyanoethyl, amino-Cm-alkyl,
C4.4-alkylamino-C4.4-alltyl, di(C14- alkyl)amino-C1-4- alkyl, -NR4AR4B. In
another currently preferred embodiment RI is heteroaryl such as pyridine-2-yl,
pyridine-3-y1 or pyridine-4-y1 optionally substituted with one or more
substituents selected from as fluor, ehloro, and Cm-alkyl such as methyl,
ethyl, propyl, or isopropyl. 



In an alternative embodiment R1 is phenyl, optionally substituted at one or
more of the para-, meta- and ortho- positions by one or more substituents
selected from hydrogen, 30lluoro, chloro, cyano, hydroxyl, Cm-alkyl such as
methyl, ethyl, propyl or isopropyl, or fluoromethyl, clifluoromethyl, or
trifluoromethyl.   In a currently preferred embodiment ft1 is phenyl
substituted at the para position by a substituent selected from, fluoro,
chloro, cyano, hydroxyl, Cm-alkyl such as methyl, 35ethyl, propyl or
isopropyl, or fluoromethyl, difluoromethyl, or trifluoromethyl. In an  WO
2011/113798PCT/EP2011/053818 15 alternative currently preferred embodiment the
para subst tuent is selected from fluor, chloro or methyl.     In another
currently preferred embodiment RI is phenyl substituted at the meta- position
5by hydrogen. In a further currently preferred embodiment R1 is phenyl
substituted at the ortho position by a substituent selected from hydrogen,
fluor, methyl, fluoromethyl, difluoromethyl, or trifluoromethyl. in another
preferred embodiment RI is phenyl substituted at the ortho inposition by
hydrogen, fluor or methyl. In a currently preferred embodiment of the
invention RI is a mono, di, or tri substituted phenyl ring wherein the ortho,
meta and/or para positions may be any combination of the substituents
discussed above. 15 In a preferred embodiment the optional substituents of RI
have a length of 4 atoms or fewer, preferably of 3 atoms or fewer, more
preferably of 2 atoms or fewer. The group le 20In one currently preferred
embodiment of the invention R2 is -B-Q-[R3]. n can be 1, 2, 3, or 4. In
another currently preferred embodiment n is 1 or 2. The ring Q is a saturated
or partially unsaturated monocyclic 3-7 membered heterocyclic or
C3_7-cycloalkyl rint, substituted with R3. In a currently preferred embodiment
Q is a 7- membered saturated or partially unsaturated 7-membered heterocyclic
ring such as a homomorpholine ring, or a bridged homomorpholine ring wherein
the bridge is formed by an ethylene or propylene radical, or a 7-membered
cycloalkyl ring such as cycloheptane. In an alternative preferred embodiment Q
is a 5- or 6-membered saturated or partially 30 unsaturated 5 or 6 membered
heterocyclic such as tetrahydroluranyl, tetrahydropyranyl, piperidinyl,
piperazinyl, morpholinyl, cyclohexyl, or any of the foregoing rings comprising
a bridge formed by an ethylene or propylene radical, or a 5 or 6-membered
cycloalkyl ring such cyclopentyl or cyclohcxyl.  WO
2011/113798PCT/EP2011/053818 16 hi a currently preferred embodiment 122 is
-B-Q-1R1", wherein R3 is selected from hydrogen, halogen such as fluoro or
chloro, cyano, amino (-Nth), hydroxyl, oxo (=0), 4-alkyl such as methyl,
ethyl, propyl, isopropyl, butyl, halo-C14-alky such as fluoromethyl,
difluoromethyl or trifluoromethyl, C14-alkoxy such as methoxy, ethoxy, 5
propoxy or isopropoxy, Ci4alkoxy-C14a1ky1 such as methoxymethyl, methoxyethyl,
or ethoxyethyl, hydroxy-C14-alkyl such as hydroxymethyl or hydroxylethyl,
cyano-C14- alkyl such as cyanomethyl or cyanoethyl, amino-C14-alkyl such as
aminomethyl or aminoethyl, C14-alkylamino-C14-alkyl such as inethylaminoethyl,
di(C14-alkyl)amino-C1_ 4-alkyl such as dimethylaminoethyl, -NR4An48 wherein
R4A and R48 arc, for example, in hydrogen, methyl, or ethyl or taken with the
nitrogen to which they are attached form a cyclic amino group such as
piperidinyl, piperazinyl or morpholinyl, -NR6C(0)0R5, - NR6C(0)R5 wherein 1(6
is hydrogen for example and R5 is, for example methyl, ethyl or n- or
iso-propy,-NR6C(0)NR4A r( or -Cl(0)NR4A le wherein R6 is hydrogen for example
and R4Aand . c are, for example, hydrogen, methyl, or ethyl or taken with the
i.4B isnitrogen to which they are attached form a cyclic amino group such as
piperidinyl, 



piperazinyl or morpholinyl, -C(0)R5 or -C(0)0R5, -NR6S(0)2R5, -S(0)21125
wherein R5 is, for example, hydrogen, methyl, ethyl, phenyl-C14-alkyl such as
bentyl or phenyletbyl, and heteroaryl-C 14-alkyl having 5 or 6 ring atoms in
the heteroaryl part, and wherein any phenyl or heteroaryl residue is
optionally substituted with one or more substituents 20selected from halogen,
cyano, C14-alkyl, halo-C44-alkyl, C,_4-alkoxy, C,4alkoxy- 4alkyl,
hyclroxy-C14-alkyl, cyano-C14-alkyl, amino-C 14-alkyl,
C14-alkylamino-C14-alkyl, di(C14-alkyl)amino-C14-alkyl,_NR4A-K 4B
,-NR6C(0)01(3,-NR6C(0)12',- NRac(o)Nwixwia, C(0)NR4AR411, -C(0)1(5, -C(0)0R5,
-NR6S(0)2R5; hi an alternative currently preferred embodiment le is -B-R3,
wherein R3 is selected from amino (-NM), C14-alkoxy such as methoxy, ethoxy,
propoxy or isopropoxy, C 14alkoxyCi4alkyl such as methoxymethyl, methoxyethyl,
or ethoxyethyl, hydroxy-C14-alkyl such as hydroxymethyl or hydroxylethyl,
cyano-C34-alkyl such as cyanomethyl or cyanoethyl, amino-C14-alkyl such as
aminomethyl or aminoethyl, (734-alkylamino-C34-alkyl such as
30methylaminoethyl, di(C14-alkyflamino-C14-alkyl such as dimethylaminoethyl,
-NR44 R411, -NR6C(0)0R5, -NR6C(0)R5, -N1(5C(0)NRt -C(0)NR4AIR4B, C(0)1(5, -
NR6S(0),R5, phenyl-C14-alkyl and heteroaryl-C14-alkyl, and wherein any phenyl
or heteroaryl residue is optionally substituted with one or more substituents
selected from halogen, cyano, C14-alkyl, halo-C34-alkyl, C34-alkoxy,
C34alkoxy-C34alkyl, hydroxy-C1_ 354-alkyl, cyano-C14-alkyl, amino-C14-alkyl,
C14-alkylamino-C14-alkyl, di(C1_4- WO 2011/113798PCT/EP2011/053818 17
alkyeamino-C14-alkyl, -NR4Ale, -NR6C(0)0R5, -NR6C(0)R2, -NR6C(0)NR4AR4B, -
C(0)NR44R411, -C(0)R5, -C(0)0R5, -NR6S(0)2R5, provided that when R2 is -B-R',
and B is a bond and RI is -C(0)Rs, then 1(2 is not hydrogen 5in the currently
preferred embodiments of the invention R4A, et, 2 R2 and R4A1 are as defined
above. hi a currently preferred embodiment of the invention R2 is selected
from morpholine including morpholin-4-yl, morpholin-4-yl-methyl, oxolane
including oxolan-3-yl, oxolan- lc) 3-yl-methyl, oxane including
oxan-4-ylmethyl, oxan-4-yl, tetrahydropyridinyl, piperidine including
piperidin-4-yl, piperidin-4-yl-methyl, oxo piperidine, piperazine including
piperazin-l-yl, oxo piperazine, or piperazin-1-y1 methyl, any of which being
substituted by R3 on the ring, or on the ring nitrogen in the 1-position. IsIn
an alternative currently preferred embodiment R2 is selected from:  (i)
piperidine including piperidin-1 -yl, pyrmlidine including pyrmlidin-l-yl, and
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl any of which being
substituted by le on the ring. 20  (ii) a mono- or disubstituterl amino group,
the substituents being selected from C14-alkyl, hydroxy-Cm-alkyl,
halo-C14-alkyl, cyano-C14-alkyl, amino-C14-alkyl, C14-alkylaminoC14-alkyl,
hydroxy-C14-alkylamino-C1_4-alkyl, di(C14-alkyl)amino-C1_4-alkyl or
4alkoxy-C2_4alkyl wherein in any of the Foregoing an Ch4alkyl part may he
methyl, ethyl or n- or isopropyl and an Ci4tilkoxy part may be ethoxy or
methoxy. (Hi) an CI4alkoxy-Chalkyl, hydroxy-C14-alkyl, cyano-C14-alkyl,
amino-C14-alkyl, C14- alkylamino-C34-alkyl or di(C24-alkyl)amino-C1_4-alkyl
group wherein in any of the foregoing an C2_4alkyl part may be methyl, ethyl
or n- or isopropyl and an C2_4alkoxy part 30 may be ethoxy or methoxy. (iv)
morpholin-4-yl, morpholin 4 yl methyl, 4-methoxycyclohexyl, 4-aminocyclohexyl,
4-tertbutoxycarbonylamino-cyclohexyl, oxolan-3-yl, oxolan-3-ylmethyl, oxan-4-
ylmethyl, oxan-4-yl, 3,6-dihydrooxan-4-yl, dimethylamino,
N-(2-methoxyethyl)-N- 35methyl-amino, 1-hydroxyethylaminoinethyl,
piperidin-4-yl, 1-hydroxypipericlin-4-yl, 1-  



WO 2011/113798PCT/EP2011/053818 18 hydroxypiperidin-4-ylmethyl,
1-hydroxymethylpiperidin-4-yl, 1-hydroxyethylpiperidin-4- yl,
1-(3-cyanopropyl)1-(3-cyanoethyl) piperidin-4-yl, 1-(111-pyrazol-4-
yflmethyl-piperidin-4-yl, 1-(1-methyl1H-pyrazol-4-yl)methyl-piperidin-4-yl,
1-(3- aminopropan-1-one-1-yflpiperidin-4-yl, 1(2-aminoethan 1 one 1
yl)pipericlin-4-yl, 1-(2- sdimethylaminoethan-1 -one-1 -yl)piperidi n-4-yl, 1
-(2- hydroxyethan-1 -one-1 -yl)piperidin- 4-yl,
1-(3-(tertbutoxycarbonylamino)propan-1-one-1-y1)-piperidin-4-yl, 1-(2-
(tertbutoxycarbonylamino)ethan-l-one-1-y1)-piperidin-4-yl, piperazin-l-yl, 4-
inethylpiperazin-l-yl, piperazin-1-yl-methyl, 4-methylpiperazin-1-yl-methyl,
4- methoxycarbonyl-pi perazin-l-yl-methyl, hydroxymethyl, 2-hydroxycthyl,
1,2,3,6- inktrahydropyridin-4-yl, homomorpholin-4-yl,
2,2-dimethyl-morpholin-4-yl, 3,3-dimethyl- morpholin-4-y1 ,
piperazin-2-one-4-yl, piperazine-2-one-5-yl, 8-oxa-3- azabicyclo13.2.1loctane,
4-tertbutoxycarbonylpiperazin-1-yl-methyl, 3,3- difluoropynolidin-1-y1"
3-hydroxypyrrolidin-1-yl, 3-methoxypyrrolidin-1-yl, piperidine-1-yl,
4,4-difluoropiperidin-1-yl, 4-hydroxypiperidin-1-yl, 4- isaminocarboxypiperidi
n-1 -yl , 3-methylmorpholine-4-yl, 2-s ecbutyl morphol in4-yl, (2S,
6R)-dimethyl morpholine-4-yl, 3-methyloxycarbonylmorpholin-4-yl, 1-
rnethoxyethylaminomethyl, 2-aminomethylmorpholin-4-yl, 1-methoxyethylamino,
1-(3- aminoethylpropan- 1 -one)-piperazin-4-yl, 3-am inocarboxylmorphol
in-4-yl, 3- (morphol ine-4-carboxy)-morphol in-4-y] , 3-0 -am i n ethyl- 2-am
i nocarboxyym orphol i n- 204-yl, morpholine-3-yl, morpholine-2-yl,
1-butylpiperidin-4-yl, 1- dimethylaminocarboxypiperidin-4-yl,
1-ethoxycarboxypiperidin-4-yl, 1-(4-aminobutan-1- one)piperidin-4-yl,
1-(2-aminoethoxycarboxy)piperidine-4-yl, 1-tertbutoxycarbonyllpiperidin-4-yl,
formyl. k any of the compounds of the invention, the R2 group may be any one
of the specific R2 groups of the corresponding position of any of the examples
desciibed herein. Specific currently preferred embodiments of the invention
include: 411-(4-Chloropheny1)-1H-pyrrolor,3-cIpyridin-3-yflcyclohexan-1-amine
301-1411-(4-Chloropheny1)-1H-pyrrolo[2,3-dpyridine-3-yltiperidin-l-y11-2-
hydroxyethan-l-one 2-Amino 1 {4 0 (4
chloropheny1)-1H-pyrrolor,3-ckyridin-3-ylkiperidin-1-y1 lethan-1- one
3-Amino-1-14-0-(4-chlorophenyI)-1H-pyrrolo12,3-ckyridin-3-yllpiperidin-1 -yl
}propan351-one  WO 2011/113798PCT/EP2011/053818 19
413-(4-Methylphenypinaidazo[1,5-a]pyrazin-1-yllmorpholine
443-(4-Ch1orophenyl)imidazo11,5-alpyrazin-1-yl[morpho1ine
3-(4-Chloropheny1)-1-(oxan-4-yl)imiclazo[1,5-aThyrazine
1-(4-Chloro-2-fluorophenyl) 3 (oxan 4 yl) 1H pyrazolo[3,4-c]pyridine 5111
-(4-Chloropheny1)-11I-pyrazolo[3,4-c]pyridin-3-yl]pyrrolidin-3-ol
3-Methoxy-1-11-(4-methylpheny1)-1H-pyrazolo13,4-Opyriclin-3-ylThyrrolidine
141-(4-Chloropheny1)-1H-pyrazolo[3,4-c[pyridin-3-yllipiperidin-4-ol 1-1
1-(4-Methylpheny1)-1H-pyrazolo 3,4-c ipyridin-3-y1 ipiperidine-4-carboxamide
411 -(4-Chloropheny1)-11I-pyrazolo[3,4-c]pyridin-3-yl]morpholine
In2,2,2-Trifluoroacetic acid;
441-(4-methylpheny1)-1H-pyrazolo[3,4-c]pyridin-3- yl]morpholine 



4-1 1-(2-Fluoro-4-methylpheny1)-1H-pyrazolo 3,4-c lpyridin-3-yllmorpholine 4-1
1-(4-Clhloropheny1)-1H-pyrazoloi 3,4-c ipyridin-3-y11-2-methylmorpholine 4-1
1-(4-Chloropheny1)-1H-pyrazoloi 3,4-c ipyridin-3-y11-3-methylmorpholine Is311
-(4-Methylpheny1)-11I-pyratolo[3,4-c]pyridin-3-y1]-8-oxa-3-atabicyclo[3.2.1]oc
tane
2,2-Dimethy1-441-(4-methylpheny1)-11I-pyrazolo[3,4-c]pyridin-3-yl]rnorpholine
Methyl 4-[1-(4-methylpheny1)-111-pyratolo[3,4-c]pyridin-3-yl]
rnorpholine-3-carboxylate 4-[ 1 -(4-Methylpheny1)- l
11-pyratolo13,4-cipyridin-3-y1 J- I ,4-oxatepane
4-[1-(4-Methylpheny1)-11I-pyratolo[3,4-c]pyridin-3-yl]piperazin-2-one 201
11-(4-Methylpheny1)-1II-pyratol o[3,4-c]pyridin-3-yl]piperidin-4-ol
1-(4-Chloropheny1)-3-(oxan-4-y1)-1H-pyrrolo12,3-c lpyridine
1-(4-Methylpheny1)-3-(oxan-4-y1)-1H-pyrrolo[2,3-e]pyridine
441-(4-Chloropheny1)-1H-pyrrolo[2,3-c]pyridin-3-yllmorpholine 4-amino-l-{4-[l
-(4-chl oropheny1)-1 I l-pyrnilo[2,3-c]pyridi-yl }butan-1 - one 2-Aminoethyl
441-(4-chloropheny1)-1H-pyrrolo[2,3-c]pyridin-3-yllpiperidine-1- carboxylate
3-(3,6-Dihydro 2H pyran 4 yl) 2 methyl 1 (4
methylpheny1)-1H-pyrrolo[2,3-c]pyridine 30or a pharmaceutically acceptable
salt, or N-oxide thereof. ln one aspect, the invention relates to a compound
of formula (1) for use in therapy. The compounds as defined above are useful
as inhibitors of SSA activity. As such, they are useful in the treatment or
prevention of conditions and diseases in which inhibition of 35SSA activity is
beneficial. More specifically, they are useful for the treatment or  WO
2011/113798PCT/EP2011/053818 20 prevention of inflammation, inflammatory
diseases, immune or autoimmune disorders, or inhibition of tumour growth. In
particular, it is believed that compounds of formula (I) are useful for the
treatment or 5 prevention of arthritis (such as rheumatoid arthritis, juvenile
rheumatoid arthritis, osteoarthritis and psoriatic arthritis), synovitis,
vasculitis, conditions associated with inflammation of the bowel (such as
Crohn's disease, ulcerative colitis, inflammatory bowel disease and irritable
bowel syndrome), atherosclerosis, multiple sclerosis, Alzheimer's disease,
vascular dementia, pulmonary inflammatory diseases (such as o asthma, chronic
obstructive pulmonary disease and acute respiratory distress syndrome),
fibrotic diseases (including idiopathic pulmonary fibrosis, cardiac fibrosis
and systemic sclerosis (sclerodenna)), inflammatory diseases of the skin (such
as contact dermatitis, atopic dermatitis and psoriasis), systemic inflammatory
response syndrome, sepsis, inflanunatory and/or autoimmune conditions of the
liver (such as autoimmune hepatitis, 15 primary biliary cirrhosis, alcoholic
liver disease, sclerosing cholangitis, and autoimmune cholangitis), diabetes
(type I or II) and/or the complications thereof, chronic heart failure,
congestive heart failure, ischemic diseases (such as stroke and
ischemia-reperfusion injury), and myocardial infarction and/or the
complications thereof. 20It is believed that the compounds of the invention
are especially useful for the treatment or prevention of vasculitis,
including, but not limited to, giant cell arteritis, Takayasu's arteritis,
Polyarteritis nodosa, Kawasaki disease, Wegener's granulomatosis, ChurgStrauss
syndrome, microscopic polyangiitis, Henoch-Schilnlein purpura,
cryoglobulinemia, cutaneous leukocytoclastic angiitis and primary angiitis of
the central nervous system. It is also believed that the compounds of the
invention are especially useful for the treatment of rheumatoid arthritis,
chronic obstructive pulmonary disease or atopic dermatitis. 30 In view of the
evidence cited in the above introduction that VAP1 is up regulated in several
cancers, including gastric cancer, melanoma, hepatoma and head and neck
tumours and that mice bearing enzymatically inactive VAP-1 grow melanomas more
slowly, and in view of the link between VAP1 and angiogenesis, it is also
expected that  WO 2011/113798PCT/EP2011/053818 



21 the compounds of the invention are anti-anthogenic and therefore have
utility in the treatment of cancers by inhibition of tumour growth. The
invention thus includes the compounds of formula (I) above for use in the
treatment 5 or prevention of the above-mentioned conditions and diseases. The
invention also includes the use of said compounds in the manufacture of a
medicament for the treatment or prevention of the above-mentioned conditions
and diseases. The invention furthermore includes methods for treatment or
prevention of such conditions and diseases, comprising administering to a
mammal, including man, in need of such treatment an effective amount inof a
compound as defined above. Methods delineated herein include those wherein the
subject is identified as in need of a particular stated treatment. Identifying
a subject in need of such treatment can be in the judgment of a subject or a
health care professional and can be subjective (e.g. opinion) or objective
(e.g. measurable by a test or diagnostic method). In other aspects, the
methods herein include those further comprising monitoring subject response to
the treatment administrations. Such monitoring may include periodic sampling
of subject tissue, fluids, specimens, cells, proteins, chemical markers,
genetic 20 materials, etc. as markers or indicators of the treatment regimen.
In other methods, the subject is prescreened or identified as in need of such
treatment by assessment for a relevant marker or indicator of suitability for
such treatment In one embodiment, the invention provides a method of
monitoring treatment progress. The method includes the step of determining a
level of diagnostic marker (Marker) (e.g., any target or cell type delineated
herein modulated by a compound herein) or diagnostic measurement (e.g.,
screen, assay) in a subject suffering from or susceptible to a disorder or
symptoms thereof delineated herein, in which the subject has been administered
a therapeutic amount of a compound herein sufficient to treat the disease or
symptoms 30 thereof. The level of Marker determined in the method can be
compared to known levels of Marker in either healthy normal controls or in
other afflicted patients to establish the subject's disease status. in
preferred embodiments, a second level of Marker in the subject is determined
at a time point later than the determination of the first level, and the two
levels are compared to monitor the course of disease or the efficacy of the
therapy. in 35certain preferred embodiments, a pre-treatment level of Marker
in the subject is  WO 2011/113798PCT/EP2011/053818 22 determined prior to
beginning treatment according to this invention; this pre-treatment level of
Marker can then be compared to the level of Marker in the subject after the
treatment commences, to determine the efficacy of the treatment. 5in certain
method embodiments, a level of Marker or Marker activity in a subject is
determined a least once. Comparison of Marker levels, e.g., to another
measurement of Marker level obtained previously or subsequently from the same
patient, another patient, or a normal subject, may be useful in determining
whether therapy according to the invention is having the desired effect, and
thereby permitting adjustment of dosage levels o as appropriate. Determination
of Marker levels may be performed using any suitable sampling/expression assay
method known in the art or described herein. Preferably, a tissue or fluid
sample is first removed from a subject. Examples of suitable samples include
blood, urine, tissue, mouth or cheek cells, and hair samples containing roots.
Other suitable samples would be known to the person skilled in the art..
Determination of is protein levels and/or mRNA levels (e.g., Marker levels) in
the sample can be performed using any suitable technique known in the art
including, but no limited to, enzyme immunoassay, EI.ISA, radio] abelin Oassay
techniques, blo inn (2/chemil urn inescence methods, real-time PCR, and the
like. 20 COMPOSITIONS A currently preferred embodiment of the invention is a
pharmaceutical composition comprising a compound of formula (i), together with
one or more pharmaceutically acceptable carriers and/or excipients. For
clinical use, the compounds of the invention are formulated into
pharmaceutical formulations for various modes of administration. It will be
appreciated that compounds of the invention may be administered together with
a physiologically acceptable carrier, excipient, or diluent. The
pharmaceutical compositions of the invention may be 30 administered by any
suitable route, preferably by oral, rectal, nasal, topical (including buccal
and sublingual), sublingual, transdennal, intrathecal, transinucosal or
parenteral (including subcutaneous, intramuscular, intravenous and
intradermal) administration.  WO 2011/113798PCT/EP2011/053818 23 known in the
art of pharmacy. Pharmaceutical formulations are usually prepared by mixing
the active substance, or a pharmaceutically acceptable salt thereof, with
conventional pharmaceutically acceptable carriers, diluents or excipients.
Examples of excipients are water, gelatin, gum arabicum, lactose,
microcrystalline cellulose, starch, 5 sodium starch glycolate, calcium
hydrogen phosphate, magnesium stearate, talcum, colloidal silicon dioxide, and
the like. Such formulations may also contain other pharmacologically active
agents, and conventional additives, such as stabilizers, wetting agents,
emulsifiers, flavouring agents, buffers, and the like. Usually, the amount of
active compounds is between 0.1-95% by weight of the preparation, preferably
between 0.2- in20% by weight in preparations for parenteral use and more
preferably between 1-50% by weight in preparations for oral administration. 



The formulations can be further prepared by known methods such as granulation,
compression, microencapsulation, spray coating, etc. The formulations may be
prepared Is by conventional methods in the dosage form of tablets, capsules,
granules, powders, syrups, suspensions, suppositories or injections. Liquid
formulations may he prepared by dissolving or suspending the active substance
in water or other suitable vehicles. Tablets and granules may be coated in a
conventional manner. To maintain therapeutically effective plasma
concentrations for extended periods of time, compounds of the invention 20may
be incorporated into slow release formulations. The dose level and frequency
of dosage of the specific compound will vary depending on a variety of factors
including the potency of the specific compound employed, the metabolic
stability and length of action of that compound, the patient's age, body
weight, general health, sex, diet, mode and time of administration, rate of
excretion, drug combination, the severity of the condition to be treated, and
the patient undergoing therapy. The daily dosage may, for example, range from
about 0.001 mg to about 100 mg per kilo of body weight, administered singly or
multiply in doses, e.g. from about 0.01 mg to about 25 mg each. Normally, such
a dosage is given orally but parenteral 30administration may also be chosen.
WO 2011/113798PCT/EP2011/053818 24 PREPARATION OF COMPOUNDS OF l'HE IN VEN
l'ION The compounds of formula (I) above may be prepared by, or in analogy
with, conventional methods. The preparation of intermediates and compounds
according to the examples of the present invention may in particular be
illuminated by the following Schemes. Definitions of variables in the
structures in schemes herein are commensurate with those of corresponding
positions in the formulas delineated herein. inScheme I. General synthetic
routes for preparation of compounds of formula (Ia) wherein WY, Z, R1 and R2
are as defined in formula (1); 15Compounds of general formula (fa) can easily
he prepared from 1 /1-pyrrolor,3- clpyridines (IIa) by either reaction with a
ketone to introduce a functional group at R2 followed by introduction of le
(for example by a Suzuki reaction) to give compounds of formula (IIIa / IVa),
or by initial introduction of rt] followed by introduction of a functional
group at R2 that can be modified to give alternative R2, as in (Va). Compounds
20of formulae (Ina), (IVa) and (Va) can easily be converted into compounds of
general  WO 2011/113798PCT/EP2011/053818 25 formula (Ia) by standard synthetic
methods. Alternatively, 4-Chloro-3-aminopyriclines (Via) can be cyclised with
the appropriate aldehyde to give compounds of general formula (Vila) followed
by introduction of 1.2.1 (for example by an arylation reaction). The latter
approach is known to those skilled in the art, for example in Xu et al.,
Synthesis, 24, 53981-3987, 2008. Scheme 2. General synthetic route for
preparation of compounds of formula (lb)  cuBr,Boc20Fr E(OH)2 -1 NHBrNBoc
(11b)  MsO,R2 1    



R113(OH)2 N.R2N.R2 W (lb)  Ms0_ R2  wherein W, Y, 7, RI and R2 are as defined
in formula (1);    Compounds of general formula (lb) can easily be prepared
from bromoindoles (lib) by either introduction of R2 (for example by
nucleophilic substitution) followed by R' (for example by a Suzuki reaction),
or by reversing these steps (with an appropriate protecting group strategy).
15  Scheme 3. General synthetic route for preparation of compounds of formula
(lc).  WO 2011/113798PCT/EP2011/053818 26    wherein Y, Z, 122, R2 and le are
as defined in formula (I); Compounds of general formula (Ic) can easily be
prepared according to standard methods 5 known in the scientific literature,
for example, by the cyclisation of 3-halo-4-Bpyridin-4- yl)carbonyl compounds
of general formula (He) with hydrazines, or by cyclisation of compounds of
general formula (Inc) to give compounds of general formula (WO, and subsequent
introduction of R' (for example by an arylation reaction). Such methods are
known to those skilled in the art, for example in Venua et al, Tet. Lett., 50,
383, 2009 and toThu et al., BioOrg. Med. Chem. Lett., 15, 2441-2452, 2007.
Scheme 4. General synthetic route for preparation of compounds of formula
(Id).    15wherein W, Y, R1 and R2 are as defined in formula (I);  WO
2011/113798PCT/EP2011/053818 



27 pyrrolol3,2-dlpyrimidines (lid) and reaction with an aldehyde, followed by
reduction and subsequent introduction of le (for example by an arylation
reaction). Such methods are known to those skilled in the art, for example in
W02008070507 and Antilla et al., JOC, 69, 5578, 2004. Scheme 5. General
synthetic route for preparation of compounds of formula (1e).    N-0
(Ile)/\(le) wherein Y, R and R2 are as defined in formula (I); 10Compounds of
general formula (1e) can easily be prepared according to standard methods
known in the scientific literature, for example, by condensation of
5-chloropyrimidines (lie) with a Weinreb amide and subsequent reaction with a
hydrazine. Such methods are known to those skilled in the art, for example in
W02003039469 and Verma et al, Tet. Lett., 50, 383, 2009. 15 Scheme 6. General
synthetic route for preparation of compounds of formula GO.    wherein Y, Z, R
and R2 are as defined in formula (I); Compounds of general formula (If) can
easily be prepared by the condensation of pyrazine-2-carbonitriles with a
Grignard reagent to give amine intermediates WO. Functional isation of amities
GM to give amides or ureas of general formula (MT) and cyclisation with
phosphorus oxychloride gives compounds of general formula (Th. Scheme 7.
General synthetic route for preparation of compounds of formula (1g).  WO
2011/113798PCT/EP2011/053818 28    (IN) wherein W, Z, RI and R2 are as defined
in formula (I); Compounds of general formula (Ig) can be prepared from
1H-pyrrolo12,3-dipyridazines 5 (Jig) by hromination with Curir (for example,
as described in Gallou et al., Syn. Lett., 2, 211-214, 2007) and subsequent
introduction of RI (for example by an arylation reaction) and R2 (for example
by a Buchwakl-Hartwig reaction). Scheme 8. General synthetic route for
preparation of compounds of formula (1h).  HNiNHFil-NyN-R2 



00 I0(11h)(Ih) wherein Y, 7, R1 and R2 are as defined in formula (0;
Compounds of general formula (Th) can he prepared by sequential alkylations of
1H,2H,3H-imidazo14,5-c1pyridin-2-ones (11h), for example as described in 15
W02008054749. Scheme 9. General synthetic route for preparation of compounds
of formula (ii).  121113(0N)2 NBocFt,NBoc 1 TFA  Fi1l3(OH)2MsO,R2 N-R2N-R2 W
(Ii) wherein W, Y, Z, RI and R2 are as defined in formula (I);  WO
2011/113798PCT/EP2011/053818 29 Compounds of general formula (Ii) can be
prepared from 1II-pyrrolo12,3-d1pyriciazines (11i) by bromination with CuBr
(for example, as described in Gallou et al., Syn. Lea., 2, 211-214, 2007)
followed by either introduction of R2 (for example by nucleophilic
substitution) followed by RI (for example by a Suzuki reaction), or by
reversing these 5steps (with an appropriate protecting group strategy). Scheme
10. General synthetic route for preparation of compounds of formula (1j).
wherein W Z, RI and R2 are as defined in formula (I); 1.0 Compounds of general
formula (ID can be prepared from 1H-pyrrolo12,3-dlpyridazines (llj) by
bromination with CuBr (for example, as described in Gallou et al., Syn. Lett.,
2, 211-214, 2007) followed by either introduction of R2 (for example by
nucleophilic substitution) followed by RI (for example by a Suzuki reaction),
or by reversing these 15steps (with an appropriate protecting group strategy).
Scheme 11. General synthetic route for preparation of compounds of formula
(110. HN. /R1NH2NH2 0 0 (Ilk)(1k) wherein Y, Z, RI and 1(2 are as defined in
formula (I)  



20 Compounds of general formula (Ik) can be prepared by cyclisation of
compounds of general formula (ilk) with hydrazincs, for example, as described
in Deeb et al., Journal of the Chinese Chemical Society, 37(3), 287-94; 1990.
WO 2011/113798PCT/EP2011/053818 30 Scheme 12. General synthetic route for
preparation of compounds of formula (11). S \ N-NN-N RINH2NH,/ \ H2NR,  aN R2
(III) wherein Z, W and R2 are as defined in formula (I); Compounds of general
formula (II) can be prepared by cyclisation of compounds of general formula
(Ill) with hydrazines, for example, as described in Haider et al., Journal of
the Chemical Society, Perkin Transactions 1: Organic and Bio-Organic
Chemistry, 1, 169-72; 1986. Scheme 13. General synthetic route for preparation
of compounds of formula (Im).  (Urn) wherein W, Y, 1(1 and 1(2 are as defined
in formula (I); 15Compounds of general formula (1m) can be prepared by
sequential alkylation / arylation of 711-pyrrolo[2,3-d]pyrimidines (Tim), for
example as described in W02009080682. Scheme 14. General synthetic route for
preparation of compounds of formula (In). R2NH,NH, CI 0 (11n) 20wherein Y, Z,
121 and R2 are as defined in formula (I); Compounds of general formula (In)
can be prepared by cyclisation of compounds of general formula (11n) with
hydrazines, for example, as described in Filaok et al., Journal of Organic
Chemistry, 73(10), 3900-3906, 2008. 25  WO 2011/113798 31 



N=N ,(-z PhCH,BrNH,NH, N-N R2-1N=N Ri NH,iichz R 0 wherein Z, R' and R2 arc as
defined in formula (I);    Compounds of general formula (1o) can be prepared
according to Scheme 15, for example 5as described in Haider et al., Journal of
the Chemical Society, Perkin Transactions 1: Organic and Bio-Organic
Chemistry, 1, 169-72; 1986. Scheme 16. General synthetic route for preparation
of compounds of formula (Tp).    towherein R' and R2 are as defined in formula
(I): Compounds of general formula (Ip) can be prepared according to Scheme 16,
for example as described in WO 2007134828. isOptionally, a compound of formula
(I) can also be transformed into another compound of formula (I) in one or
more synthetic steps. The following abbreviations have been used: Acacetyl
AcOTIacetic acid aqaqueous Araryl Boctert-butoxycarbonyl calcdcalculated
catcatalytic concconcentrated day DCEdichloroethane  WO
2011/113798PCT/EP2011/053818 32 



DCMdichloromethane DIPEAdiisopropylethylamine DMAdimethylacetamide
DMFdimethylformamide EDC1 -ethy1-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride PSIelectrospray ionization Et0Acethyl acetate 11101Iethanol
hour(s) HBTU0-benzotriazole-N,N isE,Ni-tetramethyl-uronium-hexatluoro-
phosphate HOBT1-hydroxybenzotriazole hydrate IIPI.0Ilnith Performance liquid
Chromatography IIRMSHMI-Resolution Mass Spectrometry IBX2-Iodoxybenzoic acid
IntIntermediate LDAlithium diisopropylamide molar inCPBAmeta-chloroperbenzoic
acid Memethyl MeCNAcetonitrile Me0Hmethanol minminute(s) Msinethanesulfonate
MSMass Spectrometry NaBII(OAc)3sodium triacetoxyborohydride
NMPN-methylpyrrolidone Pd2(dba)3tris(rlibenzylideneacetone)d palladium(0)
Phphenyl PhMetoluene r.t.room temperature SCXStrong Cation Exchange 



SMstarting material tBuLitert-butyllithium  WO 2011/113798PCT/EP2011/053818 33
tBuOIItert-butanol TEAtrifluoroacetic acid tetrahychofuran
Ts0Hp-tolucncsulfonic acid
X-Phos2-dicyclohcxylphosphino-2',4',6'-triisopropylbiphcnyl  WO
2011/113798PCT/EP2011/053818 34 EXAMPLES AND INTERMEDIATE COMPOINDS
Experimental Methods 5Reactions were conducted at room temperature unless
otherwise specified. Microwave reactions were performed with a Personal
Chemistry/Biotage microwave reactor using process vials fitted with aluminum
caps and septa. Hydrogenations were performed using a Thailes H-Cube.
Preparative flash chromatography was performed on Merck silica gel 60 (230-400
mesh) or using a Flash Master Personal system equipped with Strata ST-1 in
silica gigatubes. Reverse phase column chromatography was performed on a
Gilson system (Gilson 321 pump and Gilson FC204 fraction collector) equipped
with Merck LiChroprep(r) RP-18 (40-63um) columns. Reverse Phase HPLC was
performed on a Gilson system with a CV detector equipped with Phenomenex
Synergi Hydro RP 150 x 10 mm, or YMC ODS-A 100/150 x 20 min columns, or on an
XTerra Prep MS C18 5 pm is 19 x 50 mm system. The purest fractions were
collected, concentrated and dried under vacuum. The methanesulfonate
intermediates were prepared from the corresponding alcohols and
methanesulfonyl chloride and triethylamine in DCM. Compounds were typically
dried in a vacuum oven at 40 X', prior to purity analysis. Compound analysis
was performed by ITPLC/LCMS using either an Agilent 1100/1200 Series Liquid 20
Chrommograph/Mass Selective Detector (MSD) (Single Quadrupole)
(1946A/1946C/1956C/6110) equipped with an electrospray interface or using an
Agilent 1100 EIPLC system / Waters ZQ mass spectrometer connected to an
Agilent 1100 HPLC system with either an ACE 3 C8 column (50 x 3.0 mm, 1 inL
per min, gradient 10-97% MeCN in water (+0.1% TFA) over 3 min, 215-395 nm,
method A) or a Phenomenex Synergi, RP-Hydro column (150 x 4.6 mm, 4 pm, 1.5 mL
per min, 30 'C., gradient 5- 100% MeCN (+0.085% TEA) in water (+0.1% TEA) over
7 min, 200-300 mu, method B). Accurate masses (HRMS) were measured using
either an Ahilent MSD-TOE connected to an Agilent 1100 IIPLC system (during
the analyses the calibration was checked by two masses and automatically
corrected when needed. Spectra were acquired 30 in positive electrospray mode.
The acquired mass range was in/z 100-1100. Profile detection of the mass peaks
was used), or using a Thermo Scientific LTQ Orbitrap XL equipped with an Advio
TriVersa NanoMate electrospray ion source (during the analyses the calibration
was checked by three masses. Spectra were acquired in positive electrospray
mode. The acquired mass range was m/z 100-2000. Samples were dissolved in HMSO
to hive 10mM solutions which were then further diluted with MeGIT or 10mM  WO
2011/113798PCT/EP2011/053818 35 NII40Ac in Me0II to -0.1M solutions prior to
analysis). The compounds prepared were named using ACD Name 6.0, 7.0 or 10.0.
INTERMEDIATE 1 53-Bromo-1H-pyrrolo[3,2-c]pyridine  5-Azaindole (118 mg, 1.00
mmol) and copper(H) bromide (669 m2, 3.00 mmol) were mixed with MeCN (10 inL)
and stirred for 1.5 h. To the mixture was added 2 M ammonia in Me0H (12 mL)
and the resulting suspension was added to water (40 mL) and extracted to with
Et0Ac (2 x 60 mL). The organic layers were combined and washed with brine and 



evaporated to yield the title compound (190 mg, 32%). MS (ESI+) mit = 197, 199
(M+H)t INTERMEDIATE 2 15tert-Butyl
3-bromo4H-pyrrolo[3,2-e]pyridine-1-carboxylate To a mixture of Intermediate
1(1.80 g, 9.14 minol) in DCM (60 mL) was added di-tert- butyl dicarbonate
(2.18 2-, 100 mmol) followed by 4-dimethylaminopyridine (122 mg, 1.00 mmol).
After 80 min the solution was diluted with DCM (20 mL) and washed with 20 0.1
M HC1 (25, 10 inL) and brine. The organic layer was dried (Na2SO4), filtered
and evaporated to yield the title compound as a light yellow solid (2.47 g,
90%). MS (ESI+) m/z = 299 (M+ITY. INTERMEDIATE 3 25ten-Butyl
3-(4-chloropheny1)-1H-pyrrolo[3,2-e]pyridine-l-carboxylate  WO
2011/113798PCT/EP2011/053818 36 Intermediate 2 (33.0 mg, 0.10 mmol) was mixed
with 80% aqueous dimethoxyethane (1 mL), 4-chlorophenylboronic acid (23.0 mg,
0.15 mmol) and K2CO3 (35.0 mg, 0.25 moll)
Tetrakis-(triphenylphosphine)pallaclium(0) (6.00 mg, 0.005 mmol) was added and
the mixture was stirred at 80 C for 80 min. After cooling, water (0.8 mL) and
Et0Ac (8 5 mi.) were added. The mixture was centrifuged and the organic layer
was separated. Flash chromatography (1:3 Et0Acholuene) gave the title compound
(21 mg, 64%). IIRMS (EST+) calcd for C151117CIN202 328.0979, found 328.0980.
INTERMEDIATE 4 103-(4-Chloroplieny1)-1H-pyrrolo[3,2-e]pyridine    CI  N NH
Intermediate 3 (2.20 g, 6.68 mmol) was mixed with DCM (20 mL) and TEA (10 mL
130 nunol) After 3 h the mixture was evaporated and then co-evaporated with
Me0H (3 x). The residue was dissolved in Et0Ac (80 mt.) and washed with 10%
aq. Na2CO3 (3 x 20 15nth) and brine. The organic layer was dried (Na2SO4) and
concentrated to yield the title compound (1.48 g, 97%). MS (ESI+) mit = 229,
231. INTERMEDIATE 5 ten-Butyl
4-(3-bromo-1H-pyrrolo[3,2-dpyridin-l-yl)piperidine-1-carboxylate  



20 Intermediate 1 (394 mg, 1.99 mmol), tert-butyl
41(methylsulfonyl)oxylpiperidine-1 - carboxylate (614 mg, 2.20 mmol) and
Cs2CO3 (1.30 g, 400 nunol) in DME (10 mL) was heated at 80 C overnight. Most
of the solvent was evaporated and the residue was purified by flash
chromatography (3% Me0H in CHCE) to give the title compound as an off-white
solid (260 mg, 34%). MS (EST+) mit = 380, 382 (M-00.. INTERMEDIATE 6  WO
2011/113798PCT/EP2011/053818 37 tert-Butyl 443-(3,4-dichloropheny1)- 1
H-pyrrolo[3,2-c]pyridin- -yl]piperidine- - carboxylate A mixture of
Intermediate 5 (38.0 mg, 0.10 mmol), K2CO3 (34.0 mg, 0.25 mmol), 5
tetrakis(triphenylphosphine)palladium(0) (6.00 mg, 0.005 mmol) and
3,4-diehlorophenylboronic acid (23.0 mg, 0.12 mmol) in 1,4-dioxane (0.8 mil)
and water (0.2 mI,) was heated at 80 C. for 3 h. The crude product was
purified by preparative HPLC to give the title compound as a white solid (12
mg, 27%). HRMS (ESI+) calcd for C23H,5CLIN3O, 445.1324, found 445.1336.
INTERMEDIATE 7
ten-Butyl441H-pyrrolc12,3-elpyridin-3-y11-1,2,3,6-tetrahydropyridine-1-
carboxylate HN 0 15A suspension of 1H-pyrroloI2,3-cIpyridine (0.95 g, 8.05
mmol), tert-butyl 4-oxo- piperidine-l-earboxylate (1.70 g, 8.54 mmol) and KOH
(0.95 g, 17.0 mmol) in MeOTI (10 inL) was heated at reflux overnight. The
mixture was added to ice-water (50 inL) and then Me0H (50 InL) was added. The
resulting solution was concentrated to circa 50 inL and then extracted three
times with DCM/Me0H (9:1, 50 inL). The organic layers were 2n combined and
concentrated and the residue was purified by flash chromatography (9:1
DCM/Me0H) to yield the title compound as a light yellow solid (2.21 g, 92%).
MS (LSI+) = 300 (M+H)*. INTERMEDIATE 8 25tert-Butyl 441-(4-chloropheny1)-1H-py
rrolo[2,3-e]pyridin-3-y11-1,2,3,6-tetrahydro- pyridine-l-carboxylate  WO
2011/113798PCT/EP2011/053818 38    A suspension of Intermediate 7 (30.0 1112,
0.10 mmol), (4-chlorophenyl)boronic acid (16.0 mg, 0.10 mmol), copper(II)
acetate (18.0 mg-, 0.10 mmol) and triethylamine (20.0 mg, 0.20 mmol) in DCM (1
mL) was stirred for 72 h. The mixture was concentrated and then 5purified by
preparative HPLC to yield the title compound (5.20 mg, 13%). MS (ESI+) ink =
410, 412 (M+1-11fr. INTERMEDIATE 9 



ten-Butyl 4-4 1H-pyrrolo[2,3-e]pyridin-3-y1 Ipiperidine- 1 -carboxylate A
suspension of Intermediate 7 (598 tug, 2.00 mmol) and 10% Pd/C (cat) in
IA011(3 ml.) and cyclohexene (1.5 mI.) was heated at 150 "C for 25 min in a
microwave reactor. The mixture was filtered and evaporated to yield the title
compound as a colourless oil (540 mg, 89%). MS (ESI+) ni/z = 302 (M+H)-fr.
INTERMEDIATE 10 ten-Butyl
N-(4-{1H-pyrrolo[2,3-e]pyridin-3-yl}cyclohex-3-en-l-yDearbamate  jjc  A
suspension of 1H-pyrrolol2,3-ctyridine (0.95 g, 8.05 mmol), tert-butyl (4- 20
oxocyclohexyl)carbamate (1.82 g, 8.54 nunol) and KOH (0.95 g, 17.0 mmol) in
Me0H (10 ml.) was heated at reflux overnight. The solution was added to
ice-water (50 mL) and then Me0II (50 mi.) was added. The resulting solution
was concentrated to circa 50 ml. and extracted three times with DCM/Me0H (9:1,
50 mI.) and the organic layers were combined and concentrated. The residue was
purified by flash chromatography (9:1  WO 2011/113798PCT/EP2011/053818 39
DCM/MeOlI) to give the title compound as a white solid (1.96 2-, 78%). MS
(EST+) m/z = 314 (M+H).. INTERMEDIATE 11 ten-Butyl
N-(4(1H-pyrrolo[2,3-e]pyridin-3-yl)cyclohexyl)carbamate  A suspension of
Intermediate 10 (235 mg, 0.75 mmol) and 10% Pd/C (cat) in ELM (2.5 mL) and
cyclohexene (1 inL) was heated at 140 C for 20 min in a microwave reactor. The
mixture was filtered and concentrated to yield a diastereoisomeric mixture of
the title 10 compound (229 m2, 97%). MS (EST+) m/z = 316 (M+Tht IN TERMEDINIE
12 tert-Butyl N-(441-(4-chloro-2-methylpheny1)-1H-pyrrolo[2,3-c]pyridin-3-y11-
cyclehexylicarbamate  15 A suspension of Intermediate 11 (32.0 mg, 0.10
namol), (4-chloro-2- methylphenyl)boronic acid (17.0 m2, 0.10 mmol),
copper(11) acetate (18.0 mu, 0.10 nunol) and triethylamine (20.0 mg, 0.20
nunol) in DCM (1 mL) was stirred for 72 h. The mixture was concentrated and
then purified by preparative HPLC to yield a 20diastereoisomeric mixture of
the title compound (1.30 mg, 2.9%). MS (EST+) m/z = 440, 442 (M+H)..
INTERMEDIATE 13 1(4-Chloropheny1)-1H-pyrrolo[2,3-c]pyridine  WO
2011/113798PCT/EP2011/053818 40 A suspension of 1H-pyrrolo12,3-clpyridine
(1.18 u, 10.0 namol), 1-bromo-4- chlorobenzene (2.87 g, 15.0 namol), copper(1)
iodide (95.0 mg, 0.50 mmol), K31304 (4.46 g, 21.0 mmol) and
trans-cliaminocyclohexane (250 aL, 2.00 mmol) in 1,4-dioxane (15 mL) was
heated to reflux for 5 days. The mixture was concentrated and the residue was 



5purified by flash chromatography (Et0Ac) to yield the title compound as a
light brown solid (2.08 g, 90%). MS (ESI-F) miz = 229, 231 (M+HE.
1NTERTMEDIATE 14 (4-Chlorophenyl)(pyrazin-2-yl)methanamine NH, 10  CI
Pyrazine-2-carbonitrile (10.5 g, 100 mmol) was dissolved in PhMe (100 mL) at 0
C and 4-ehlorophenyl magnesium bromide (100 ml, 1.0 M in Et20, 100 mmol) was
added portion-wise over 5 min. The reaction mixture was stirred for 6 h and
NaBH4 (7.58 g, 201 mmol) and tBuOII (100 A)) were added. The reaction mixture
was warmed to 60 007 for 18 h and quenched with 1 M aq NaOH solution. The
aqueous layer was extracted with Et0Ac and the combined organic layers were
dried (MgSO4) and concentrated in vacuo. The residue was purified by flash
chromatography (DCM:Et0H:NH3 200:8:1 to 50:8:1) to give the title compound as
a brown oil (7.46 g, 34%). MS (LSI+) Ink = 220.0 (M-FW. 20 INTERMEDIATE 15
(4-Methylphenyl)(pyrazin-2-yl)methanamine NH2 (N:     The title compound was
prepared as a crude brown oil (890 mu, 9%), similarly to Intermediate 14,
using p-toluyl magnesium bromide instead of 4-chlorophenyl 25magnesium
bromide. INTERMEDIATE 16
N-[(4-Methylphenyl)(pyrazin-2-y1)methyllmorpholine-4-earboxamide  WO
2011/113798PCT/EP2011/053818 41 0 H N  Intermediate 15 (890 mg, 4.47 mmol) and
D1PEA (0.93 mL, 5.36 mmol) were dissolved in DCM (20 mL). 4-Morpholinecarbonyl
chloride (0.56 mL 491 mmol) was added and the reaction mixture was stirred for
2 d. The reaction mixture was diluted with DCM, 5 washed with 1 M aq HO and 1
M aq Na2CO3, dried (MgSO4) and concentrated in rani. The crude product was
purified by flash chromatography (1-2% Me0II in DCM) to give the title
compound as a yellow gum (690, 49% mg). MS (ES1+) ni/z = 313.5 (M+H)+.
INTERMEDIATE 17
toN-[(4-Chlorophenyl)(pyrazin-2-y1)methylImorpholine-4-carboxamide C0) H N 



Intermediate 14 (1.83 g, 8.33 mmol) and DIPEA (1.59 nil " 9.16 mmol) were
dissolved in DCM (40 mi.). 4-Morpholinecarbonyl chloride (1.05 mI" 9.16 mmol)
was added and the reaction mixture was stirred for 3 d. The reaction mixture
was diluted with DCM, washed 15 with 1 M aq HC1 and 1 M aq Na,CO3, dried
(Mg504) and concentrated in vactto to give the crude title compound as a brown
solid (2.55 g, 92%). MS (LSI+) in/z = 333.0 (M+H)l. INTERMEDIATE 18
201-[(4-Chlorophenyl)(pyrazin-2-yOmethy11-3-(2-methoxyethyl)-3-methylurea 0 H
N   CI  WO 2011/113798PCT/EP2011/053818 42 N-(2-Methoxyethyl)methylamine (203
mg, 2.28 mmol) was dissolved in DCM (10 mL) at 0C and DiPEA (417 nl, 2.39
minol) was added. Triphosgene (223 mg, 0.75 rnmol) was added and the reaction
mixture was stirred at 0 C for 1 h. A solution of Intermediate 14 (500 fig,
2.28 minol) and D1PEA (417 fl, 2.39 nunol) in DCM (10 mL) was added and 5 the
reaction mixture was stirred at r.t. for 64 h. The reaction mixture was
diluted with DCM, washed with sat aq NalICO, sat aq NILIC1 and brine, dried
(MgSO4) and concentrated in vacuo. The residue was purified by reverse phase
column chromatography (20-100% Me0H in water) to give the crude title compound
which was used without further purification in the synthesis of Example 37. 10
INTERMEDIATE 19 1-[(4-Chlorophenyl)(pyrazin-2-yl)methy11-3,3-dimethylurea HN
Intermediate 14 (440 mg, 2.00 mmol) and D1PEA (0.42 mL, 2.40 mmol) were
dissolved is in DCM (20 mi.). Dimethylcarbamyl chloride (0.20 ml,, 2.20 mmol)
was added and the reaction mixture was stirred for 3 d. Further
dimethylcarbarnyl chloride (0.10 mi., 1.10 mmol) was added and the reaction
mixture was stirred for 6 h. The reaction mixture was diluted with DCM, washed
with 1 M aq HC1 and 1 M aq Na2CO3, dried (MgSai) and concentrated in mew) to
give the crude title compound as a red oil (510 mg, 88%). MS 20(ESI+) m/z =
291.3 (M+FI)t IN FENNEL/1AI E 20
N-R4-Chloroplienyl)(pyrazin-2-y1)methylioxane-4-carboxamide HN   



25intermediate 14 (490 mg, 2.23 mmol), tetrahydropyran-4-carboxylic acid (319
mg, 2.45 mmol) and DIPEA (0.43 mI" 2.23 mmol) were dissolved in DMF (10 mi.)
and !MTH (930 mg, 2.45 minol) was added. The reaction mixture was stirred for
3 d and  WO 2011/113798PCT/EP2011/053818 43 concentrated in vino. The reaction
mixture was dissolved in Et0Ac, washed with 1 M aq HC1 and 1 M aq Na2CO3,
dried (MgSO4) and concentrated in vacuo to give the crude title compound as a
light brown gum (514 mg, 69%). MS (ES1+) = 332.4 (M+H)t 5 INTERMEDIATE 21
N-R4-Chlorophenyl)(pyrazin-2-yOmethy11-2-(oxan-4-yl)acetamide ,o HN.--S-0
The title compound was prepared as a crude brown oil (419 mg, 53%), similarly
to Intermediate 20, using tetrahydropyran-4-yl-acetic acid instead of
tetrahydropyran-4- incarboxylic acid. MS (EST+) ink = 346.1 (M+II)+.
INTERMEDIATE 22 N-R4-Chlorophenyl)(pyrazin-2-yOmethylloxolane-3-earboxamide
HN0    15The title compound was prepared as a crude brown oil (465 mg, 61%),
similarly to Intermediate 20, using tetrahydro-3-furoic acid instead of
tetrahydropyran-4-carboxylic acid. MS (ESI+) ni/z = 318.0 (M+II)+.
INTERMEDIATE 23 20
N-R4-Chlorophenyl)(pyrazin-2-y1)methy11-4-methoxycyclohexane-l-carboxamide RN
0  CI  WO 2011/113798PCT/EP2011/053818 44 The title compound (523 mg) was
prepared similarly to Intermediate 20, using 4- methoxycyclohexane carboxylic
acid instead of tetrahydropyran-4-carboxylic acid, as a crude brown oil which
was used without further purification. 5 INTERMEDIATE 24
N-Methoxy-N-methyloxane-4-carboxamide 



N,O-Dimethylhydroxylamine hydrochloride (1.23 12.7 mmol) and N-
methylmorpholine (3.80 nth, 345 mmol) were dissolved in DCM (20 mL) and a
solution 10 of oxane-4-carbonyl chloride (L71 g, 11.5 mmol) in DCM (20 mL) was
added drop-wise. The reaction mixture was stirred for 2 h, then diluted to 200
mI, with DCM, washed with 1 M aq HC1 (2 x 100 mL), 1M aq Na2CO3 (100 mL) and
water (100 mL), dried (MgSO4) and concentrated in vont to give the crude title
compound as a yellow oil (1.87 g, 94%). I,CMS (ES+): 174.1 (M+IT).. 15
INTERMEDIATE 25 3-Fluoro-4-[(oxan-4-yl)carbonyl]pyridine Diisopropylamine
(1.50 ml, 10.8 mmol) was dissolved in THF (30 mL) and cooled to -78 20 C,
under nitrogen. nBuLi (4.32 nth, 2.5 M in hexanes, 10.8 mmol) was added
drop-wise and the resulting solution was stirred at -78 C for 10 min, at 0 C
for 30 min and then re-cooled to -78 C. 3-Fluoro-pyridine (0.93 ml" 10.8 mmol)
was added drop-wise over 5 min and the reaction mixture was stirred for 2 h. A
solution of Intermediate 24 (1.87 g, 10.8 mmol) in THF (15 mL) was added and
the reaction mixture was allowed to warm to 25room temperature and stirred for
15 min. The reaction mixture was quenched with sat aq NH40Ac (10 mL) and
diluted with Lt0Ac (200 mL). The organic fraction was washed with water (2 x
50 mL), dried (MgSO4) and concentrated in witty) to give the crude title
compound as an orange oil (1.45 g, 64%). LCMS (ES): 210.1 (M+H)t.  WO
2011/113798PCT/EP2011/053818 45 3-(Oxan-4-y1)-1H-pyrazolo[3,4-e]pyridine
Intermediate 25 (255 mg, 1.22 mmol) and hydrazine monohydrate (134 mg, 2.68
mmol) were dissolved in NMP (3 mL) and the reaction mixture was heated in a
microwave at 5160 'C. for 20 min. The reaction mixture was purified by SCX
chromatography to give the title compound as an orange oil (245 mg, 99%). LCMS
(ES+): 204.1 (M+H)7. INTERMEDIATE 27
4-[(3,3-Difluoropyrrolidin-1-yOmethyl]pyridin-3-amine 10
3-Amino-pyridine-4-earbaldehyde (250 mg, 2.05 mmol) was dissolved in DCM (4
inL) and Me0H (4 inL), and 3,3-difluoropyrrolidine hydrochloride (353 mg, 2 46
mmol) and NaBH(OAc)3 (521 mg, 2.46 mmol) were added. 'The reaction mixture was
stirred for IS     h, quenched with water (5 ml.) and the solvents were
removed in vacuo. The residue was ISdissolved in DCM (20 rnl.) and washed with
sat aq Na2CO3 (5 ml.). The aqueous phase 



was extracted with DCM (3 x 20 mL) and the combined organic fractions were
dried (MgSO4) and concentrated in vacuo to give the crude title compound as a
yellow gum (246 mg, 56%). LCMS (ES): 214.0 (M+H)-k. 20 INTERMEDIATES 28-50
Intermediates 28-50 were prepared similarly to Intermediate 27, by reacting
3-aminopyridine-4-carbaklehyde with the appropriate amine; see Table 1 below.
WO 2011/113798PCT/EP2011/053818 46 Table 1: Preparation of pyridin-3-amino
intermediates    Int Structure Crude yield LCMS (ES.) Intermediate Name 28
58% 194.1 (M+H)+ 1-1(3-Aminopyridi n-4- yl)methyl1pyrrolidin-3-ol  \     /"---



H2NN \--- \ OH    29  67% 208.0 (M+II)+ 4-1(3-Methoxypyrrolidin -1-
yl)methyl1pyridin-3-amine  \          H2N    30  



48% 192.1 (M-FIW 4-(Piperidin-1-ylmethyl)pyridin-3- amine            H2N    31
63% 228.0 (M-frip+ 4-1(4,4-1)ffluoropiperidin-lyl)nethyl] pyridi n-3-am ine  c
/      



H2ND<F F    37  46% 208.0 (M+Hr 1-1(3-Aminopyridin-4- yl)methyl] pi peridi
n-4-o I            H2NOH    33  



42% 250.1 (M+II)+ 1-1(3-Am i nopyrid i n-4- yl)methyl]piperidin-4-y1 acetate
\          H2NOAc         34  48% 235.1 (M+H)+ 1-1(3-Aminopyridin-4-
yOmethylThiperidine-4-carboxamide   



/\1NH2     H2N    35  63% 194.1 (M+1-1)-fr 4-(Morpho1in-4-y1methy1)pyridin-3-
amine  //-- \     H2NN0 \/     WO 2011/113798PCT/EP2011/053818 



47 Int Structure Crude yield LCMS (ES') Intermediate Name    208.1
4-1(2-Methylmorpholin-4-      36  45%      (M-F1-1)ll
yl)nethylThyridin-3-anaine  H 2NN0   



37  83% 208.1 4-1(3-Methy1morpho1in-4-  c /       (M-F1-1)*
yl)nethyllpyridin-3-amine  H,NN0       250.1 4-{ {2-(2-Methylprop
yl)morpholin-4-      38 



100%      (M-F1-1)* yllmethyl lpyridin-3-amine            Hd)       222.1 4-{
{(2R,6S)-2,6-Di methyl inorpho I in-    



39  72%    0  (M+1-1)* 4-yllinethyl lpyrklin-3-amine  H 2NN       220.0
4-{8-Oxa-3-aiahicyclo[3.2.1]octan-        70%   



(M+ TI) 3-ylmethyl lpyridin-3-amine  H2NN0    41  99% 922.1
4-1(2,2-llimethy1morpho1in-4-  / \(     C  (M+1-1)* yl)methyll pyridin-3-amine
H2NN0 'I    



42  100% 222.1 4-{(3,3-Dimethylmorpho1in-4-  c /       (M-F1-1)*
yl)inethyllpyridin-3-amine  H 2NN0       252.1 Methyl 4-[(3-am i n opyridi
n-,t-  c / 



43  79%      (M+Na)-fr yl)inethyl I morpholine-3-carboxylate  H2N     Me02C
44  92% 208.0 4-(1,4-Oxazepan-4-ylmethyppyridin-  \/   



(M+1-1)ll 3-amine         207.0 4-[(3-Aminopyridi n-4-  o    45  75%
(M+1-1)ll yl)methyllpiperazin-2-one  



H2NNNH     WO 2011/113798PCT/EP2011/053818 48 Int Structure Crude yield LCMS
(ES') Intermediate Name 46  84% 196.1 (M-(11)' 4-{[(2-
Methoxyethyl)(methyl)aminolmethyl Ipyridin-3-amine  /o-          u2N 



47  70% 293.1 (M+II)-k  tert-Butyl 4-[(3-aminopyridin-4-
l)methyllpiperazine-l-carboxylate y  rTh     H2NNNHBoc    48  55% 307.2
(M+11)-k tert-Butyl N-11-[(3-am i nopyridi n-4-
yl)methyl]piperidin-4-yl}carhamate  /     H2NNHBoc 



49  100% 323.1 (M-FTI) tert-Butyl N-({4-[(3-aminopyridin-4-
yl)methyllmorpholin-2- ylImethyl)carbamate  c/ (-NHBoc 0     H2NN    50  79%
182.1 (M+II)' 4-{ [(2- MethoxyethyBaminoimethyl Ipyridin -3-amine  c / c io-



u2NN     INTERMEDIATE 51 tert-butyl N-R3-aminopyridin-4-yl)methyl
J-N-(2-methoxyethyl)carbamate 0- H2NNHBoc 5Intermediate 50 (293 mg, 1.62
minol) was dissolved in DCM (20mL) and di-tert-butyl dicarhonate (388 m2, 1.78
mmol) was added. The reaction mixture was stirred for 2 h, washed with sat ay
Na2CO3 (20 mi.), dried (MgSO4) and concentrated in mew? to give the crude
title compound as a yellow gum (366 mg, 81%). LCMS (ES): 282.1 (M+HY. 10
INTERMEDIATE 52 3,3-Difluoro-1-11H-pyrazolo[3,4-c]pyridin-3-yllpyrrolidine  WO
2011/113798PCT/EP2011/053818 49  intermediate 27 (246 mg, 1.15 mmol) was
dissolved in MOH (14 mL), and a solution of NaNO, (79.6 mg, 1.15 namol) in
water (121 1..11) was added. The reaction mixture was stirred for 5 min and
then concentrated in vacua. The residue was dissolved in Et0Ac (20 5 inL) and
washed with sat aq Na2CO3 (2 x 10 mL). The organic phase was dried (MgSO4) and
concentrated in vacuo to give the crude title compound as a yellow gum (182
mg, 70%). LCMS (ES+): 225.0 (M+H)+. 1N IERMEDIMES 53-75 tointermediates 53-75
were prepared similarly to intermediate 52, by reacting Intermediates 29-49
and 51 with NaNO2; see Table 2 below. Table 2: Preparation of
1H-pyrazolol3,4-c lpyridin-3-yl intermediates    Int 



Structure SM Crude yield LCMS (ES+) Intermediate Name 53  28 98% 205.0 (M+I
TY' 1-11IT-Pyrazolo[3,4-c]pyridin-3- yl lpyrrolidin-3-ol  HNN , z NQ OH     54
c/ HNN , ".NQ o- 29 89% 219.0 (M+H)-' 3-Methoxy-1-{1H-pyrazo1o13,4-
clpyridin-3-yl }pyrrolidine 



55  30 72% 203.1 (M+H)* 1-11H-Pyrazolo13,4-cMyridin-3- yl lpiperidine  / HN,
.. N      WO 2011/113798PCT/EP2011/053818 50 Int Structure SM Crude yield LCMS
(ES') Intermediate Name 56  31 70%  239.0 (M+H)* 



4,4-Dilluoro-1-1111-pyrazolo[3,4- c lpyridin-3-yllpiperidine  /      HN, / N
57 ii/ HU% " Na N OH 32 60% 219.1 (M-FiT)k 1-( lll-Pyrazolo[3,4-c]pyridi n-3-
yl Ipiperidin-4-ol 58 c/ HN,.. /N N OAc 33 69% 261.1 



(M-FIT7 1- { 1H-Pyrazolo[3,4-c]pyridin-3- yl }piperidin-4-y1 acetate 59  34
52% 246.0 (M-FiT)k 1-{ lll-Pyrazolo[3,4-c]pyridi n-3- yl
}piperidine-4-carboxamide        HN/ N s2     60  35 53%  205.1 (M+14)fr 4-{
1H-Pyrazolc43,4-clpyri4in-3- yl } morpholine  / 



H N     61  36 75%  219.1 (M+14)* 2-Methyl-4-{ 1H-pyrazolo13,4-
elpyridin-3-yl}morpholine  / HN, / N     62  37 66% 219.1 (M-FiTyk
3-Methyl-4-{111-pyrazolo}3,4- c]pyridin-3-y1}morpho1ine  c / HNI, /N'Ll
NL.../0 



63 c/ HN , /N N\ ......../ 0 38 100% 261.1 (M+I Ty '
2-(2-Methylpropy1)-4-111Ipyrazo1oI3,4-c lpyridin-3- yl } morpholine  WO
2011/113798PCT/EP2011/053818 51 Int Structure SM Crude yield LCMS (ES')
Intermediate Name 64 cTil HN, ,S.--..Nrlie Nvic 39 52% 233.1 (M+11)1 



(2R,6S)-2,6-Di methyl-4-f 1H-pyrazolo13,4-elpyriclin-3- yllmorpholine 65  0 40
72% 231.1 (M+H) 3-11H-Pyrazolol3,4-elpyridi n-3- y1}-8-oxa-3- azabicycloI3.2.1
I octane  =)  HN., .."---.NZ N      66   41 91% 233.1 (M-FiT)'
2,2-Dimethy1-4-{ 1Hpyrazolol3,4-elpyridin-3- yl }morpholine     



N      67   42 73% 233.1  (M-F1-1)* 3,3-Dimethy1-4-11H- pyrazo I o
[3,4-c]pyridi n-3- yl 1 morpholine  / N      68   43 74% 



263.0 (M+H)+  Methyl 4-11H-pyrazolo I 3,4- elpyridin-3-yllmorpholine-3-
carboxylate  / , HN,-,N'Th N)........."0 Mea2C      6 9   4 88%  219.0 (M+H)*
4-{ 1H-Pyrazo1ol 3,4-c ipyridin-3- y1}-1,4-oxazepane         HN, ,e, N 



70  N 45 60% 218.0 (M-FiTy' 4-{ 1H-Pyrazo1ol 3,4-c ipyridin-3- yl
lpiperazin-2-one  / HN, N      71  o 46 100% 207.0 (M-F1-1)*
N-(2-Methoxyethy0-N-methylHI-pyrazolo[13,4-c]pyridin-3- amine  /  



HN, ,N N\       WO 2011/113798PCT/EP2011/053818 52 Int Structure SM Crude
yield LCMS (ES') Intermediate Name 71 c) HN.,. ..5-.../Th NLy NHBoc 47 45%
304.2 (M+H)* lert-Butyl 4-{1H-pyrazolol3,4-
clpyridin-3-yllpiperazine-Icarboxylate 



73 c/ HIV% "N N NHBoc 48 66% 318.1 (M-FiTyk lert-Butyl N-(1- f
1H-pyrazolol3,4-elpyridin-3- yl lpiperidin-4-ylOcarbamate 74  4.9 71% 334.0
(M+H)* tert-Butyl N-I (4- { 1H-pyrazolo [3,4-e]pyridi n-3-y1 I morphol i n-2-
yl)methylkarbamate        NHBoe N     75 



KI\I=) \ / 51 87% 293.0 (M+H)* tert-Butyl
N-(2-methoxyethyl)-N{1H-pyrazolo[3,4-c]pyridi n-3- yllcarhamate  r......",o,
NBoo N      INTERMEDIATE 76 tert-Butyl
441-(4-chloropheny1)-1H-pyrazolo13,4-clpyridin-3-ylipiperazine-1- carboxylate
5 Intermediate 72 (400 mg, 1.32 nunol) was dissolved in DME (3.6 mL) and
1-chloro-4- ioclobenzene (377 mg, 1.58 mmol), N,N-dianethylethylenediamine
(28.4 pt, 0.26 mmol), K3PO4 (588 mg, 237 mmol) and CuI (25.1 mg, 0.13 mmol)
were added. The reaction mixture was placed under Ni and heated in a microwave
at 140 C for 20 min. The insolvents were removed in vacua and the residue was
purified by column chromatography to give the crude title compound as a light
yellow gum (138 mg, 25%). T.CMS (ES+): 414.0 (M+II)ll. INTERMEDIATE 77
15tert-Butyl
N-1141-(4-chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-ylipiperidin-4-
yllearbamate  



Intermediate 77 was prepared similarly to intermediate 76 using Intermediate
73 instead of Intermediate 72, to give the crude title compound as a light
yellow solid (5.0%). LCMS (ES): 428.0 (M+117. INTERMEDIATE 78 te rt-Butyl
N-(14-[ 1 -(4-methylpheny1)-1H-pyrazolo[3,4-c]pyridi n-3-ylknorphol in-2- yl
Imethyl)carbamate    iointermediate 78 was prepared similarly to Intermediate
76, using intermediate 74 instead of intermediate 72 and l
-methyl-4-iodo-henzene instead of 1-chloro-4-iodobenzene, to give the crude
title compound as a yellow gum (35%). LCMS (ES): 424.0 (M+H)+. INTERMEDIATE 79
tert-Butyl N-(2-methoxyethyl)-N4 1 -(4-methylpheny1)-
1H-pyrazolo[3,4-c]pyridin-3- yl]earbamate  CI  N NBoc  Intermediate 79 was
prepared similarly to Intermediate 76, using intermediate 75 instead of
intermediate 72, to give the crude title compound as a yellow gum (6.9%). LCMS
20(ES): 383.1 (M+H)+. INTERMEDIATE 80
1-[144-Methylpheny1)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidin-4-y1 acetate
Intermediate 80 was prepared similarly to Intermediate 76, using Intermediate
58 instead of Intermediate 72 and 1-methyl-4-iodo-benzene instead of
1-chloro-4-iodobenzene, to give the crude title compound as a yellow gum
(30%). LCMS (ES): 351.0 (Wai)+. S INTERMEDIATE 81 4-D-(4-Methyl phenyI)-1H-py
razol (43,4-c I py ridi n-3-yllmorphol ne -3 -ca rbox yl ic acid hydrochloride
ioExample 66 (1.00 g, 2.84 mmol) was dissolved in THE/water (16 mL, 1:1),
lithium hydroxide monohydrate (262 mg, 6.24 namol) was added and the reaction
mixture was stirred for 3 h. The THF was removed in V (IC 110 and the
resulting aqueous solution was acidified to pH 1 with 1 M aq ITO (-5 mI,). The
precipitate was collected by filtration and washed with water to yield the
title compound as an orange solid (28.3 mg, 2.7%). is LCMS (ES): 338.9 (M+H)*.
HPLC (method B): R4.40 min, 97% purity. 



INTERMEDIATE 82 N-methoxy-N-methyloxolane-3-carboxamide 0 - / -N
20Tetrahydro-3-furoic acid (412 p.I,, 4.31 mmol) was dissolved in DMF (18 nth)
and MTH (1.96 g, 5.17 mmol) was added. The reaction mixture was stirred for 1
h and N,0- dimethythydroxylamine hydrochloride (504 mg, 5.17 mmol) and DIPEA
(2.25 inL, 12.9 mmol) were added. The reaction mixture was stirred overnight
and concentrated in vacu.o. The residue was diluted with DCM (40 mL) and
washed with sat aq NH4C1 (20 mL) and 25sat aq Na2CO3 (20 mI,), dried (MgSO4)
and concentrated in vacuo. The residue was purified by normal phase column
chromatography to give the crude title compound as a yellow gum (1.11 g). LCMS
(ES+): 160.1 (M+H)E.  WO 2011/113798PCT/EP2011/053818 55 INTERMEDIATES 83-85
Intermediates 83-85 were prepared similarly to Intermediate 82, by reacting
N,0- dimethylhydroxylamine hydrochloride with the appropriate carboxylic acid:
see Table 3 5below.    Int Structure Crude yield LCMS (ES') Intermediate Name
83 0- / 100(7( 297.0 (M+Na)* tert-Butyl 3- Imethoxy(methyl)carbamoyllmor
pholine-4-carboxylate  -i\r o\ 



ON-1 Boo    84  85% 297.0 (M+Na)k tert-Butyl (2R)-2-
Imethozy(methyl)carbarnoyllmor pholine-4-carboxylate  NBoc         85 0- H -NN
48% 187.0 (M+H)+ 



N-Methoxy-N-inethy1-6- oxopiperidine-3-carboxamide       0 0          to
INTERMEDIATE 86 (3-Chloropyridin-4-y1)(oxan-4-yl)methanol  Magnesium (86.5 mg,
3.60 mmol) was stirred vigorously under nitrogen for 30 min. THF (2 mL) and
dibromoethane (2 drops) were added and the reaction mixture was warmed to 15
50 'C. A solution of 4-bromotetrahydropyran (495 mg, 3.00 mmol) in THE (4 mL)
was added drop-wise over 5 min and the reaction mixture was heated at reflux
for 2 h. A solution of 3-chloro-4-pyricialciehyde (170 mg, 1 20 mmol) in THF
(4 mL) was added drop-wise over 5 min and the reaction mixture was heated at
reflux for 6 h, stirred at room temperature overnight and heated at reflux for
8 h. The reaction mixture was cooled  WO 2011/113798PCT/EP2011/053818 56 to 0
C and quenched with sat aq NIEC1 (10 mL). The reaction mixture was diluted
with Lt0Ac (40 mL) and the aqueous fraction was extracted with Make (3 x 40
mL). The combined organic fractions were washed with sat aq Na)CO3 (20 mL),
dried (MgSO4) and concentrated in vacua. The residue was purified by normal
phase column chromatography 5to give the crude title compound as a pale yellow
gum (69.0 mg, 25%). LCMS (ES+): 228.2 (MAW. 10 INTERMEDIATE 87
3-Chloro-4-[(oxan-4-yOcarbonyl]pyridine N- 



\ CI 0 Co  Intermediate 86 (99.0 mg, 0.43 nunol) and IBX (183 mg, 0.65 mmol)
were suspended in DCL (2 mL) and the reaction mixture was heated at 70 C
overnight. The reaction mixture was filtered and the solids washed with DCM
(50 mL). The filtrate was concentrated in vacua to give the crude title
compound as a yellow gum (109 mg). LCMS (ES): 226.2 (M-FH)*. INTERMEDIATE 88
3-Fluoro-4-[(oxolan-3-yl)carbonyl]pyridine 0 20Diisopropylamine (605 RL, 4.30
mmol) was dissolved in THF (8 mL) and cooled to -78 C. nBuLi (1.72 niL, 2.5 M
in hexanes, 4.30 mmol) was added and the resulting solution was stirred for 10
min, warmed to room temperature for 30 min and re-cooled to -78 C.
3-Fluoro-pyridine (370 [IL 4 30 mmol) was added drop-wise and the reaction
mixture was stirred for 2 h. A solution of
N-methoxy-N-methyloxolane-3-carboxamide (685 mg, 25 4.30 mmol) in THF (4.2 mL)
was added drop-wise and the reaction mixture was warmed to room temperature
and stirred for 15 min. The reaction mixture was quenched with sat aq NH40Ac
(5 mL), diluted with Et0Ac (50 mL), washed with water (2 x 25 mL), dried
(MgSO4) and concentrated in cacao. The residue was purified by normal phase
column chromatography to give the title compound as a yellow gum (61.0 mg,
10%). LCMS  WO 2011/113798PCT/EP2011/053818 57 (ES): 196.0 (M+II)+.
INTERMEDIATES 89-93    Intermediates 89-93 were prepared similarly to
Intermediate 88, by reacting 3-fluoro5pyridines with the appropriate Weinreb
amide; see Table 4 below. Table 4: Preparation of
3-fluoro-4-[(pyridin-4-yOcarbonyl] intermediates    Int Structure SM 



Crude yield LCMS (ES') Intermediate Name      tert-Butyl3-1(3-fluoropyridin-4-
311.0  89  83 54%  yl)carbonyllmorpholine-4-  =  



)k carboxylate        Boc     0     tert-Butyl (2R)-21(3-fluoropyridin-      



311.0   - 84 50%  4-yl)carbonyllmorpholine-4-  NBoc         (M+H)4 carboxylate



N         223.0 51(3-Fluoropyridin-4- 91  85 5.4%            



(M+H) yl)carbonyllpiperidin-2-one           228.1 3,5-Difluoro-4-Roxan-4-
92 / 24 32%        



(M+H)k yl)carbonylThyridine  F         228.1 2,5-Difluoro-4-Roxan-4-       93
/ 24 67%    



(M+H)* yl)carbonyllpyridine              F            WO
2011/113798PCT/EP2011/053818 58 



tert-Butyl 4-[(3-chloropyriclin-4-34)(hydroxy)methyl]piperidine-1-carboxylate
Diisopropylamine (1.82 mL, 12 9 mmol) was dissolved in THE (40 mL) and cooled
to -78 "C. nBuLi (4.93 mI,, 2.5 M in hexanes, 12.3 mmol) was added drop-wise
and the solution 5 was warmed to room temperature, stirred for 45 min and
re-cooled -78 "C. A solution of 3-chloropyridine (1.40 g, 12.3 mmol) in THF (6
mi.) was added and the reaction mixture was stirred at -78 C for 4 h. A
solution of tert-butyl 4-fonnylpiperidine-1-carboxylate (2.89 g, 13.6 mmol) in
THE (6 mL) was added and the reaction mixture was warmed to r.1". and stirred
for 2 h. The reaction mixture was quenched with water (60 mI,) and 10extracted
with DCM (100 mi. and 2 x 30 mI,). The combined organic fractions were dried
(Mg804) and concentrated in VaCUO. The residue was purified by normal phase
column chromatography to give the title compound (2.94 g, 73%) as a yellow
gum. I.CMS (F.S+): 271.0 (M+II413u).. 15 INTERMEDIATE 95 tert-Butyl
4-[(3-ehloropyridin-4-yBcarbonApiperidine-1-carboxylate Intermediate 95 was
prepared similarly to Intermediate 87, using Intermediate 94 instead of
intermediate 86, to give the crude title compound as a yellow liquid (84%).
LCMS 20(ESL): 269.0 (M+H-tBuY. INTERMEDIATE 96
144-Chloroplieny0-5-fluoro-3-(oxan-4-y0-1H-pyrazolo[3,4-c]pyridine  WO
2011/113798PCT/EP2011/053818 59 heated using a microwave at 175 'V for 2 h.
The precipitate was collected by filtration, washed with Me0H (2 x 10 mL) and
dried in vacuo to give the title compound as a light yellow solid (974 mg,
22%). LCMS (ES): 332.0 (M+H)*. 5 INTERMEDIATE 97
3H,4H,5H-Pyrrolo[3,2-d]pyrimidin-4-one    Ethyl
3-amino-1H-pyrrole-2-carboxylate hydrochloride (3.00 g, 15.7 mtnol) was
dissolved in EtOIT (40 mI,). Formamidine acetic acid salt (2.44 0, 23.5 mmol)
was added 10and the reaction mixture was heated under reflux at 83 "C for 18
h. The reaction mixture was cooled to 0. and the precipitate was collected by
filtration, washed with FAITH and dried in vacuo to give the title compound as
a beige solid (1.70 g, 80%). LCMS (ES): 135.9 (M-HII)4. IS INTERMEDIATE 98
7-Bromo-311,4H,5H-pyrrolo[3,2-d]pyrimidin-4-one HC -\\ N Intermediate 97 (1.70
g, 12.6 mmol) and NBS (2.69 (2, 15.1 mrnol) were dissolved in DMF (100 mL) and
stirred for 18 h. The reaction mixture was diluted with water (50 mL) 20 and
the resulting solid was collected by filtration, dried, suspended in Me0H and
filtered. The filtrate was concentrated in vacuo to give the title compound as
a beige solid (2.60 g, 97%). ',CMS (ES): 213.9, 215.9 (WM'. 



INTERMEDIATE 99 7-Bromo-4-chloro-5H-pyrrolo[3,2-d]pyrimidine CI \ IN HN  WO
2011/113798PCT/EP2011/053818 60 mL). The reaction mixture was basified with
IC,CO3 and extracted with Et0Ac (3 x 200 mL). The combined organic fractions
were dried (MgSO4) and concentrated in vacuo to give the title compound as a
beige solid (490 mg, 35%). LCMS (ES): 231.9, 233.9, 235.9 (MAW. 5 INTERMEDIATE
100 4-Chloro-7-(3,6-dihydro-2H-pyran-4-y1)-5H-pyrrolo[3,2-d]pyrimidine N
Intermediate 99 (500 mg, 2.15 mmol) was dissolved in THE (30 mL) and cooled to
-78 10  tBuLi (3.39 mL, 1.9 M in pentane, 6.45 mmol) was added drop-wise and
the reaction mixture was stirred at -78 'V for 5 min. A solution of oxan-4-one
(1.08 g, 10.8 mmol) in THE (10 mL) was added and the reaction mixture was
stirred at -78 C. for 30 min and then warmed to r.t.. The reaction mixture was
quenched with water (5 mL) and concentrated in vocuo. The residue was purified
by reverse phase column ischromatography to give the crude title compound as a
yellow solid (507 mg, 100%). LCMS (ES): 236.0 (M+TI)t INTERMEDIATE 101
7-(Oxan-4-yI)-5H-pyrrolo[3,2-d]pyrimidine 20  Intermediate 100 (513 mg, 2.18
mmol) was dissolved in Et0H (4 mL) and cyclohexene (1 nit) and 5 mol% Pd on C
(cat) were added. The reaction mixture was heated using a microwave at 150 'C.
for 30 min, filtered through celite and the solids washed with Me0H (100 mL).
The filtrate was concentrated in vacuo and the residue was purified by normal
phase column chromatography to give the title compound as a yellow gum (52.0
mg, 12%). LCMS (ES): 204.0 (M-FIV INTERMEDIATE 102  WO
2011/113798PCT/EP2011/053818 61 (5-Chloropyrimidin-4-y1)(oxan-4-yl)methanone
intermediate 102 was prepared similarly to Intermediate 25, using
5-chloropyrimidine 5instead of 3-fluoro-pyridine, to give the crude title
compound as a yellow liquid (61%). LCMS (ES): 227.0 (M-FH7. INTERMEDIATE 103
340xan-4-y1)-1H-pyrrolo[2,3-e]pyridine  10 4-Chloro-3-anainopyridine (200 mg,
1.56 minol) was dissolved in DMA (4 inL) and Pd.,(dba)3 (71.2 mg, 0.08 mmol),
X-Phos (74.2 mg, 0.16 mmol), potassium acetate (458 



mg, 4.67 mmol) and (tetrahydro-pyran-4-y1)-acetaldehyde (598 mg, 4.67 mmol)
were added under nitrogen. The reaction mixture was heated at 120 "C
overnight, cooled to r.t. 15and partitioned between water (100 mt.) and DCM
(100 mL). The aqueous fraction was concentrated in vacuo and the residue was
dissolved in DCM (100 mi,), dried (MgSO4) and concentrated in vacuo to give
the crude title compound as an orange/brown solid (314 1112, 99.8%). I,CMS
(ES): 203.1 (M+11)4. 20 INTERMEDIATE 104
1-(4-ChlorophenyI)-3-nitro-1H-pyrrolo[2,3-c]pyridine    Intermediate 13 (1.54
g, 6.74 mmol) was added portion-wise to sulfuric acid (5.85 mr) at 0 C. The
reaction mixture was heated to 55 C and nitric acid (0.42 mL, 69% aq solution,
6.40 mmol) was added cautiously. The reaction mixture was heated at 55 C for
WO 2011/113798PCT/EP2011/053818 62 3 h and then cooled to room temperature,
poured into ice-water (100 mL) and neutralised cautiously with 6 M aq NaOH.
The resulting precipitate was collected by filtration to give the crude title
compound as a brown solid (1.01 g, 55%). LCMS (ES): 274.0 (M-Ffi)l.
Intermediate 104 (900 mg, 3.29 mmol) was dissolved in Et0Ac/Et0H (130 mL, 1:1)
and hydrogenated at 70 C over 10% Ru/C using a Thales H-cube (0.5 mthnin, 70
bar). The I()solvents were removed in vacua and the residue was purified by
normal phase column chromatography to give the title compound as a brown gum
(156 mg, 20%). LCMS (ES): 244.0 (M+W. INTERMEDIATE 106
3-lodo-2-methyl-1H-pyrrolo[2,3-c]pyridine HN
2-Methyl-HT-pyrrolo[2,3-c]pyridine (100 mg, 0.76 mmol) was dissolved in CTICI3
(5 mL), N-iodosuccinimide (179 mg 079 minol) was added and the reaction
mixture was stirred for 2 h. The reaction mixture was quenched with 1 M aq
sodium thiosulphate (5 20 mL) and the CHCh was removed in vacua. The reaction
mixture was partitioned between sat aq NaHCO3 (40 mI) and Et0Ac (40 mI,). The
aqueous layer was extracted with Et0Ac (40 mL) and the combined organic
fractions were washed with sat aq NalICO3 (50 mI,) and brine (50 nal), dried
(MgSO4) and concentrated in vacua to give the title compound as a cream solid
(179 mg, 92%). LCMS (ES): 258.9 (M+Hll. 25 INTERMEDIATE 107 tert-Butyl
3-iodo-2-methyl-1H-pyrrolo[2,3-c]pyridine- 1 -earboxylate 



WO 2011/113798PCT/EP2011/053818 63  Intermediate 106 (317 mg, 1.23 mmol) was
dissolved in DCM (10 mL), 4- dimethylaminopyridine (15.0 mg, 0.12 mmol) and
di-tert-butyl dicarbonate (295 mg, 1.35 mmol) were added and the reaction was
stirred overnight. The reaction mixture was 5concentrated in mewo and the
residue was purified by column chromatography to give the title compound as a
white solid (369 mg, 84%). I,CMS (ES): 358.9 (M+H)11. INTERMEDIATE 108
3-(3,6-Dihydro-2H-pyran-4-y1)-2-methy1-1H-pyrrolo[2,3-c]pyridine  10
Intermediate 107 (369 mg, 1.03 mmol), 4-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan-2-3/0- 3,6-dihydro-2h-pyran (260 mg, 1.24 mmol),
tetrakis(triphenylphosphine) palladium(0) (95.2 mg, 0.08 mmol) and Na2CO3 (328
mg, 3.09 mmol) were dissolved in dioxane (2    nit) and water (2 mL) and the
reaction mixture was heated in a microwave at 160 C for is15 mm. The reaction
mixture was concentrated in vacua and the residue was purified by column
chromatography to give the title compound as a pale yellow solid (161 mg,
73%). LCMS (ES): 215.1 (M-FH)11. INTERMEDIATE 109 20ten-Butyl
N-(244-[144-chloropheny1)-1H-pyrrolo[2,3-e]pyridin-3-yllpiperidin-l-y1}-
2-oxoethyl)carbamate  A suspension of Example 10 (30.0 mg, 0.070 mmol),
Al4tert-butoxycarbonyl)Dycine (15.0 mg, 0.085 mmol) LDC (27.0 mg, 0.14 mmol)
HORT (19.0 mg, 0.14 nunol) and triethylamine (40.0 pL, 0.28 mmol) in T1-114 (2
mL) and Me01-1 (0.5 inL) was stirred  WO 2011/113798PCT/EP2011/053818 64
overnight. The mixture was concentrated in vacuo and purified by preparative
IIPLC to yield the title compound (13.5 mg, 41%). HRMS (ES1+) calcd for
C25H29C1N403 468.1928, found 468.1936. HPLC (method A): 111 1.89 mm, 97%
purity. 5 INTERMEDIATE 110 ten-Butyl N-(3-1 441
-(4-chlorophenyB-111-pyrrolo[2,3-e Vyridin-3-yl]piperidin-l-y1
3-oxopropyBearbamate  



A suspension of Example 10 (30.0 mg, 0.070 nunol),
N-(ten-butoxycarbony1)-13-a1anine to (16.0 mg, 0.085 mmol), EDC (27.0 mg, 0.14
nunol), HOBT (19.0 mg, 0 14 nunol) and triethylamine (40.0 pL, 0.28 mmol) in
LEW (2 mL) and Me0H (0.5 mL) was stirred overnight. The mixture was
concentrated in vacuo and purified by preparative TIPLC to yield the title
compound (11.5 mg, 41%). HRMS (ES1+) calcd for C26H31C1N403 482.2085, found
482.2097. HPLC (method A): Rf 1.88 min, 99% purity. IS IN.FERMEDIATE 111
1-(4-ChlorophenyTh1H-pyrrolo[2,3-e]pyridine-3-earbaldehyde    Intermediate 13
(229 mg, 1.00 mmol) was dissolved in dry DME (770 pL, 10.0 mmol) 20 and cooled
in an ice-bath. Phosphoryl chloride (920 pL, 10.0 mmol) was added drop-wise
under nitrogen and the reaction mixture was stirred at r.t. for 10 min and
then heated at 100 "C for 6 h. After cooling the reaction mixture was added
drop-wise to 10% aq Na2CO3 (30 mI,). The precipitate formed was collected by
filtration, washed with water (3 x S ml,) and dried under vacuum to give the
crude product (-80% purity) as a brown solid (240 mg). A small sample (12 mg)
was purified by preparative HPLC to give the title compound as an off-white
solid (3.80 mg, 30%). HRMS (ESI+) calcd for C141I9C1N20 256.0403, found
256.0413. IIPLC (method A): Rf 1.30 min, 100% purity.  WO
2011/113798PCT/EP2011/053818 65 EXAMPLE 1 3-(4-Chloropheny1)- 1
-(oxolan-3-ylmethyl)- 1H-pyrrolo[3,2-elpyridine    Intermediate 4 (46.0 mg,
0.20 namol), tetrahydrofuran-3-ylmethyl methanesulfonate (54.0 5 mg, 0.30
nunol) and Cs2CO3 (98.0 mg, 0.30 namol) were mixed with DMH (2 mL) and heated
at 80 C overnight. The solvent was evaporated and the residue was purified by
flash chromatography (4% Me0H in CH3C1) to yield the title compound (41.0 mg,
66%). ITRMS (PSI+) calcd for C181117C1N20 312.1029, found 312.1036. TTPLC
(method A): RI 1.75 min, 100% purity. 10 EXAMPLE 2 tert-Butyl
44344-chloropheny0-1H-pyrrolo[3,2-e]pyridin- 1-yl]piperidine-lcarboxylate CI
-0N10-6  Intermediate 4 (46.0 mg, 0.2 mmol), tert-butyl
4-1(methy1su1fonyeoxylpiperidine-Icarboxylate (60.0 mg, 0.30 minol) and Cs2CO3
(98.0 mg, 0.30 mmol) were mixed with DAM (2 mL) and heated at 80 C overnight.
The solvent was evaporated and the residue was purified by flash
chromatography (3% Me0H in CH3C1) to yield the title compound (11.0 mg, 13%).
IIRMS (LSI+) calcd for C231126C1N102 411.1714, found 411.1717. 20HPLC (method
A): Rf 2.19 min, 98% purity. EXAMPLE 3
3(4-Chloropheny1)-1-(oxotan-3-y0-1H-pyrrolo[3,2-e]pyridine  



WO 2011/113798PCT/EP2011/053818 66 Intermediate 4 (66.0 mg, 0.29 mmol),
tetrahydrofuran-3-y1 methanesulfonate (50.0 mg, 0.30 mmol) and Cs2CO3 (98.0
mg, 0.30 namol) were mixed with DME (2 mL) and healed at 80 C overnight. The
solvent was evaporated and the residue was purified by flash chromatography
(3% Me0H in CH3C1) and then preparative HPLC to give the title compound (14.5
mg, 17%). -FIRMS (EST+) calcd for C171115CIN20 298.0873, found 298.0880. HPLC
(method A): RI 1.69 min, 100% purity. EXAMPLE 4
3-(4-Chloropheny1)-1-(oxan-4-y1)-1H-pyrroloi3,2-cipyridine 10 Intermediate 4
(46.0 mg, 0.20 mmol), tetrahydro-2H-pyran-4-y1 methanesulfonate (54.0 mg, 0.30
mmol) and Cs9CO3 (98.0 mg, 0.30 mmol) were mixed with DMF (2 mL) and heated at
80 C overnight. The solvent was evaporated and the residue was purified by
flash chromatography (4% MeGII in CILC1) and then preparative ITPLC to give
the title 15compound (8.70 mg, 14%). -FIRMS (EST+) calcd for C151i17CIN20
312.1029, found 312.1036. TIPLC (method A): Rf 1.71 min, 100% purity. EXAMPLE
5 Bis(2,2,2-trifluoroacetic acid);
4-[3-(4-chloropheny1)-1H-pyrrolo[3,2-c]pyridin-1 - 20ylipiperidine
tert-Butyl
413-(4-ehloropheny1)-1H-pyrroloE3,2-dpyridin-1-ylThiperidine-1-carboxylate
(Example 2; 5 mg, 0.012 rnmol) was mixed with DCM (0.15 nil.) and TEA (0.05
mi.) and kept at room temperature overnight. The solution was concentrated to
yield the title compound (7 mg, 100%). HRMS (ES1+) calccl for CisHisC1N3
311.1189, found 311.1192. IIPLC (method A): Rf 1.31 min, 100% purity.  WO
2011/113798PCT/EP2011/053818 67 EXAMPLE 6
4-[3-(3,4-Dichloropheny1)-1H-pyrrolo[3,2-c]pyridin-1-yl]piperidine
hydrochloride  OH  CI Intermediate 6(11.0 mg, 0.025 mmol) was treated with
cone. TIC! (0.5 mI,) in Me0II (2 5 nth) at 50 C for 30 min. The solvents were
evaporated and the residue was dried under vacuum overnight to give the title
compound as a white solid (8 mg, 93%). FIRMS (ESI+) calcd for C:18H17C12N3
345.0800, found 345.0802. HPLC (method A): Rf 1.42 min, 100% purity. in
EXAMPLE 7 1-14-[3-(3,4-Dichloropheny1)- 1H-pyrrolo[3,2-c]pyridi n-1-y1 1-2-
hydroxyethan-l-one    



CI To a mixture of Example 6 (5.00 mg, 0.013 mmol) and hydroxyacetic acid
(2.00 mg, 0.03 is rinnol) in MP (1 mI,) and Me0iI (0.5 mi.) was added IIOBT
(4.00 mg, 0.03 mmol), EDC (5.00 mg, 0.03 mmol) and triethylamine (7.00 fl-"
0.05 mmol). The mixture was stirred overnight and then diluted with Me0H.
Purification by preparative IIPLC gave the title compound as a white solid (4
mg, 76%). FIRMS (FM+) calcd for C20H19CliN30, 403.0854, found 403.0857. HPLC
(method A): Rf 1.66 min, 99% purity. 20 EXAMPLE 8
4-[1-(4-Chloropheny1)-1/1-pyrrolo[2,3-c]pyridin-3-yThhydrochloride  WO
2011/113798PCT/EP2011/053818 68 again and then dried under vacuum to yield the
title compound as a white solid (2.70 mg, 92%). HRMS (ES1+) calcd for
Cifili16C1N3 309.1033, found 309.1035. HPLC (method A): Rf 1.19 min, 94%
purity. EXAMPLE 9 ten-Butyl
441-(4-chlorophenyB-1H-pyrrolo[2,3-elpyridin-3-ylIpiperidine-lcarboxylate    A
suspension of Intermediate 9 (497 mg, 1.65 mrnol), Dchloro-4-iodobentene (472
mg, 10 1.98 mmol), copper(I) iodide (94.0 mg-, 0.50 namol),
N,N'-dimethylethylenediamine (44.0 mg, 0.50 mmol) and IcPO4 (595 mg, 2.80
mmol) in toluene (15 inL) was heated at 110 C. for 72 h. The mixture was
cooled to r.t. and diluted with Me0H (15 mL), filtered and concentrated. The
residue was purified by flash chromatography (Et0Ac) to yield the title
compound as a yellow solid (606 mg, 89%). HRMS (ESI+) calcd for C231126C1N302
15411.1714, found 411.1725. HPLC (method A): Rf 2.14 min, 97% purity. EXAMPLE
10 1-(4-Chloropheny0-3-piperidin-4-y1-1H-pyrrolo[2,3-c]pyridine
trifluoroacetate    A suspension of Example 9 (580 mg, 1.41 mmol) in DCM (10
inL) and TVA (6 mL) was stirred for 2 h, concentrated, dissolved in Me0H and
concentrated in yam() to yield the title compound (569 mg, 95%). HRMS (EST+)
calcd for C13IT18CIN3 311.1189, found 311.1192. HPLC (method A): RI 1.13 min,
97% purity.  WO 2011/113798PCT/EP2011/053818 69 EXAMPLE 11 ten-Butyl
N-1441-(4-chloropheny1)-111-pyrrolo[2,3-c]pyridin-3-ylicyclohexyl Icarbarnate
0 k N)\--0 5A suspension of Intermediate 11 (32.0 mg, (1.10 mmol),
(4-chlorophenyphoronic acid 



(16.0 mg-, 0.10 mmol), copper(11) acetate (18.0 mg-, 0.10 mmol) and
triethylamine (20.0 mg, 0.20 mmol) in DCM (1 mL) was stirred for 72 h. The
mixture was concentrated and purified by preparative HPLC to yield the title
compound (6 mg, 14%). HRMS (ESI+) calcd for C241-1,8CINIO, 425.1870, found
425.1878. HPLC (method A): Rf 2.19 min, 99% iopurity.   EXAMPLE 12
44144-Chloropheny1)-1H-pyrrolo[2,3-c]pyridin-3-yl]cyclohexan-l-amine
Ishydrochloride    A suspension of Example 11(3.50 mg, 0.0082 mmol) in 1.25 M
HC1 in Me0H (1 mL) was stirred overnight. The mixture was concentrated,
dissolved in Me0H and concentrated in rani to yield a diastereoisomeric
mixture of the title compound (2.80 201112, 94%). -FIRMS (EST+) calcd for
C19II20CIN3 325.1346, found 325.1350. IIPIE (method A): RI 1.20, 1.25 min, 99%
purity. EXAMPLE 13
441-(4-Chloro-2-methylpheny1)-1H-pyrrolo[2,3-c]pyridin-3-yllcyclohexan-1-amine
hydrochloride  WO 2011/113798PCT/EP2011/053818 70 A suspension of Intermediate
12 (1.20 mu, 0.0027 mmol) in 1.25 Min Me0II (1 mL) was stirred overnight. The
mixture was concentrated, dissolved in Me0H and concentrated in vacuo to yield
a diastereoisomeric mixture of the title compound (1 mg, 98%). HRMS (ESI+)
calcd for C20H22CIN3 339.1502, found 339.1505. HPLC (method 5A): Rf 1.33, 1.39
min, 94% purity. EXAMPLE 14 1-1441-(4-Chloropheny1)-1H-pyrrolo[2,3-c]py
ridin-3-yllpiperidin- 1 -y11-2-(di methylamino)ethan-l-one 10 CI   A
suspension of Example 10 (30.0 mg, 0.070 mmol), NA-dimethylglycine (9.00 mg,
0.085 mrnol), EDC (27.0 mg, 0.14 mnriol), IIOBT (19.0 mg, 0.14 mmol) and
triethylamine (40.0 pL, 0.28 mmol) in TI-IF (2 mL) and Me0H (0.5 mL) was
stirred overnight. The mixture was concentrated and then purified by
preparative HPLC to yield Isthe title compound (13.0 mg, 47%). HRMS (ESI+)
calcd for C22H25CIN40 396.1717, found 396.1727. HPLC (method A): Rf 1.23 mm,
99% purity. EXAMPLE 15     1444144-Chloropheny1)-1H-pyrrolo[2,3-c
]pyridine-3-yltpiperidin- 1-y11-2- 20 hydroxyethan-l-one  



CI 0 A suspension of Example 10 (30.0 mg, 0.070 minol), hydroxyacetic acid
(6.00 mg, 0.085 nunol), EDC (27.0 mg, 0.14 mmol), HOBT (19.0 mg, 0.14 mmol)
and triethylamine (40.0 pL, 0.28 mmol) in THE (2 mL) and Me0H (0.5 mL) was
stirred overnight. The mixture was concentrated in vacuo and purified by
preparative HPLC to yield the title compound (11.9 mg, 46%). HRMS (ESI+) calcd
for 020f120C1N302 369.1244, found 369.1252. HPLC (method A): Rf 1.52 min, 98%
purity.  WO 2011/113798PCT/EP2011/053818 71 EXAMPLE 16 2-Amino- 1 44 1
-(4-chlorophenyI)- 1H-pyrrolo[2,3-c]pyridin-3-yl]piperidind -yl ethand -one
hydrochloride    0 5 A suspension of Intermediate 109 (9.50 mg, 0.020 mmol) in
1.25 M HC1 in Me0H (1.5 nit) was stirred overnight. The mixture was
concentrated in vacuo, dissolved in Me0H, and concentrated in vacuo to yield
the title compound as a white solid (8 mg, 97%). HRMS (ESI+) calcd for
C20H21C1N40 368.1404, found 368.1401. HPLC (method A): Rf 1.24 min, 99%
purity. 10 EXAMPLE 17
3-Amino-144-11-(4-chloropheny1)-1H-pyrroloi2,3-cipyridin-3-ylipiperidin-lylipr
opand -one hydrochloride    A suspension of Intermediate 110 (7.50 mg, 0.018
mmol) in 1.25 M HG! in Me0H (1.5 mL) was stirred overnight. The mixture was
concentrated in vacuo, dissolved in Me0H and concentrated in vacuo to yield
the title compound as a white solid (7.10 mg, 95%). TIRMS (ESI+) calcd for
C211123C1N40 382.1560, found 382.1564. TINE (method A): RI 1.27 min, 98%
purity. EXAMPLE 18
24441-(4-Chloropheny1)-1H-pyrroloi2,3-clpyridin-3-yllpiperidin-l-yllethan-l-ol
CI  OH  WO 2011/113798PCT/EP2011/053818 72 A suspension of Example 10 (25.0
mg, 0.059 mmol), hydroxyacetaldehyde (11.0 mg, 0.18 mmol) and NaBH(OAc)3 (37.0
mg, 0.18 mmol) in Me0H (1.5 mL) was stirred overnight and purified by
preparative HPLC to yield the title compound (14.8 mg, 71%). HRMS (ESI+) calcd
for C204122CIN30 355.1451, found 355.1456. HPLC (method A): Rf 51.17 min, 99%
purity. EXAMPLE 19
4-11-(4-Chloroplieny1)-1H-pyrrolo12,3-elpyridin-3-y11-1-(1H-pyrazol-3-ylmethyl
)- piperidine   



\1 NH 10 A suspension of Example 10 (25.0 mg, 0.059 nunol),
1H-pyrazole-3-carbaldehyde (17.0 mg, 0.18 mmol) and NafIE(OAc)3 (37.0 mg, 0.18
mmol) in Me0H (1.5 mi.) was stirred overnight and purified by preparative HPLC
to yield the title compound (6.80 mg, 30%). HRMS (ESI+) calcd for C22H22CIN5
391.1564, found 391.1568. HPLC (method A): Rf 151.24 mm, 100% purity. EXAMPLE
20
4-[1-(4-Chloroplieny1)-1H-pyrrolo[2,3-dpyridin-3-y11-1-[(1-methyl-1H-pyrazol-4
-y1)- methyl]piperidine    20 A suspension of Example 10 (25.0 mg, 0.059
nunol), 1-methy1-1H-pyrazole-4- carbaldehyde (19.0 mg, 0.18 mmol) and
Nal3TI(OAc); (37.0 mg, 0.18 mmol) in MeOIT (1.5 mi.) was stirred overnight and
purified by preparative ITPLC to yield the title compound (4.90 mg, 21%).
FIRMS (ESI+) calcd for C23II24CIN5 405.1720, found 25405.1735. HPLC (method
A): Rf 1.26 min, 100% purity.  WO 2011/113798PCT/EP2011/053818 73 EXAMPLE 21
3-0-P -(4-Chloropheny1)-1 /1-pyrrolo[2,3-c]pyridine-3-yl]piperidin- 1 - yl
lpropanenitrile hydrochloride    5A suspension of Example 10 (25.0 mg, 0.059
mmol), 3-bromopropionitrile (16.0 mg, 0.12 mmol) and K2CO3 (excess) in dry DMF
(2 mI.) was stirred overnight. Further 3- bromopropionitrile (1 drop) was
added and the reaction mixture was stirred for 24 h and then purified by
preparative IIPI.C. 1.25 M IIC1 in Me0II (1.5 mI,) was added and the mixture
was concentrated in vault) to give the title compound (9.80 mg, 42%). HRMS
to(ESI+) calcd for CmH2ICIN4 364.1455, found 364.1459. HPLC (method A): Rf
1.28 min, 99% purity. EXAMPLE 22     4-14-P
-(4-Chloropheny1)-111-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1 -yllbutanenitrile
ishydrochloride    A suspension of Example 10 (25.0 mg, 0.059 mmol),
4-bromobutyronitrile (17.0 mg, 0.12 mmol) and K2CO3 (excess) (excess) in dry
DME (2 mL) was stirred overnight. The 



reaction mixture was concentrated in vont and purified by preparative HPLC.
1.25 M 20 HO in MeOIT (1.5 mI.) was added and the mixture was concentrated in
vacno to give the title compound (9 mg, 37%). FIRMS (EST+) calcd for
C,21123CIN4 378.1611, found 378.1616. HPLC (method A): RI 1.32 min, 99%
purity. EXAMPLE 23 [1-(4-Chloropheny1)-1H-pyrrolor2,3-clpyridin-3-yllmethanol
WO 2011/113798PCT/EP2011/053818 74 Sodium acetate (326 mg, 4.00 mmol), 12.3 M
formaldehyde in water (780 FL, 10.0 mmol) and MOH (2 mL) were added to
Intermediate 13 (180 mu, 0.80 mmol) The mixture was heated at reflux for 30 h.
After cooling the mixture was added to 2 M NaOH (30mL). The precipitate formed
was collected by filtration, washed with water (4 x 5 mL) 5 and dried under
vacuum. The residue was purified by preparative to give the title compound as
a yellow solid (60.0 mg, 29%). HRMS (ESI+) calcd for C14H11C1N20 258.0560,
found 258.0570. HPLC (method A): Rf 1.29 min, 100% purity. EXAMPLE 24
to1-{[144-Chloropheny0-1H-pyrrolo[2,3-Opyridin-3-ylimethyll-4-methylpiperazine
A mixture of Intermediate 111 (12.8 mg, 0.05 mmol) and 1-methylpiperazine
(20.0 mg, 0.20 mmol) in 1,2-dichloroethane (200 pL) and DMF (100 pL) was
shaken for 1 h. A solution of NaBH(OAc)3 (25.0 mg, 0.12 mmol) in DMF (100 p L)
was added followed by 15AcOTI (9.50 utI" 0.20 mmoo. The reaction mixture was
shaken for 1 h and was then diluted with Me011 (1.5 nil) and water (0.5 ml,).
The solution was purified by preparative TIPLC to give the title compound as
an off-white solid (6 mu, 35%). IIRMS (LSI+) calcd for C19H21C1N4 340.1455,
found 340.1465. HPLC (method A): Rf 1.07 94% purity. 20 EXAMPLE 25 ten-Butyl
4-fl 1-(4-chloropheny0-1H-pyrrolo[2,3-e]pyridin-3-yl]  WO
2011/113798PCT/EP2011/053818 75 A mixture of Intermediate 111 (15.0 mg, 0.06
mmol) and tert-butyl piperazine-lcarboxylate (45.0 mg, 024 mmol) in
1,2-dichloroethane (200 pL) and IMF (100 FL) was shaken for 1 h. A solution of
NaBH(OAc); (25.0 mg, 0.120 mmol) in DME (100 pL) was added followed by AcOH
(11.0 pL, 0.24 mmol). The reaction mixture was shaken for 1 h 5 and then
diluted with Me0I1 (1.5 nil,) and water (0.5 mi.). The solution was purified
by preparative HPLC to give the title compound as an off-white solid (9.60 mg,
38%). HRMS (ES1+) calcd for C23H27C1N402 426.1823, found 426.1838. HPLC
(method A): Rf 1.51 min, 98% purity. 10 EXAMPLE 26
14[1-(4-Chloropheny1)-1H-pyrrolo[2,3-Opyridin-3-ylImethylipiperazine CI  Q
Example 25 (7.80 mg, 0.024 mmol) was dissolved in Me0H (500 pL) and 2 M HC1 in
diethyl ether (1 mi.) was added. The mixture was kept at room temperature for
1.5 h. The reaction mixture was concentrated in vacuo and the residue was
dissolved in Me0H (1 mL) and 2 M ammonia in Me0H (1 mL) was added. The
solution was purified by preparative HPLC to give the title compound as a
white solid (4.30 mg, 55%). HRMS (ESI+) calcd for C18IT19CIN4 326.1298, found
326.1303. ITPLC (method A): RI 1.02 min, 81% purity. 20 EXAMPLE 27
2-(14[1-(4-Chloropheny1)-1H-pyrrolo[2,3-elpyridin-3-yl]methylipiperidin-4-
yl)ethan-l-ol 



WO 2011/113798PCT/EP2011/053818 76 A mixture of Intermediate 111 (15.0 mg,
0.06 annol) and 4-piperidine ethanol (31.0 mg, 0.24 mmol) in
1,2-dichloroethane (200 pL) and DMF (100 pL) was shaken for 1 h. A solution of
NaBH(OAc); (25.0 mg, 0.12 mmol) in DMF (100 pL) was added followed by AcOH
(11.0 pL, 0.24 mmol). The reaction mixture was shaken at overnight and then 5
diluted with Me0II (1.5 mI) and water (0.5 mI,). The solution was purified by
preparative HPLC to give the title compound as a light yellow solid (9.80 mg,
44%). HRMS (ES1+) calcd for C21H24C1N30 369.1608, found 369.1619. HPLC (method
A): Rf 1.11 min, 91% purity. in EXAMPLE 28
(14[1-(4-Chloropheny1)-1H-pyrrolo[2,3-Opyridin-3-ylImethylipiperidin-4-
yOmethanol CI OH A mixture of Intermediate 111 (15.0 mg, 0.06 nunol) and
4-piperidinemethanol (28.0 mg, 0.24 nimol) in 1,2-diehloroethane (200 pi.) and
DMF (100 pL) was shaken for 1 h. A solution of NaTILROAc)3 (25.0 mg, 0.12 mmoD
in DMF (100 O.) was added followed by Ac0I1 (11.0 pI" 0.24 mmol). The reaction
mixture was shaken at overnight and then diluted with Me0H (1.5 mL) and water
(0.5 mL). The solution was purified by preparative HPLC to give the title
compound as an off-white solid (8.10 mg, 38%). IIRMS (EST+) caled for
C201122CIN30 355.1451, found 355.1460. TIPLC (method A): RI 1.06 min, 98%
purity. EXAMPLE 29
4-111-(4-Chloropheny1)-1H-pyrrolo[2,3-e]pyridin-3-yllmethyllmorpholine 25 CI
WO 2011/113798PCT/EP2011/053818 77 A mixture of Intermediate 111 (15.0 mg,
0.06 mmol) and morpholine (21.0 mg, 0.24 mmol) in 1,2-dichloroethane (200 pL)
and DMI4 (100 ML) was shaken for 1 h. A solution of NaBI-1(0Ac); (25.0 mg,
0.12 mmol) in DMI- (100 ML) was added followed by AcOH (11.0 pL, 0.24 mmol).
The reaction mixture was shaken overnight and then diluted with 5 Me0II (1.5
mI,) and water (0.5 mi,). The solution was purified by preparative ITPLC to
give the title compound as a light yellow solid (7.60 mg, 39%). HRMS (BSI+)
calcd for C18fi18C1N30 327.1138, found 327.1153. HPLC (method A): Rf 1.06 min,
97% purity. EXAMPLE 30
to14[144-Chloropheny1)-1H-pyrrolo[2,3-Opyridin-3-ylImethylipiperidin-4-ol OH A
mixture of Intermediate 111 (15.0 mg, 0.06 mmol) and 4-hydroxypiperidine (24.0
mg, 0.24 mmol) in 1,2-dichloroethane (200 pL) and DME (100 pL) was shaken for
1 h. A solution of NaBH(OAc)3 (25.0 mg, 0.12 mmol) in DME (100 ML) was added
followed by AcOH (11.0 pL, 0.24 mmol). the reaction mixture was shaken
overnight and then diluted with Me0II (1.5 mI,) and water (0.5 mI,). The
solution was purified by preparative ITPLC (Xterra C18, 50 1nM NTILLICO3 (pH
10) - CTECN) and then re-purified (ACE C8, 0.1% TEA - (JH3CN). The combined
acidic fractions were basi lied with 2 M NaOH (1.5 ml,) and extracted with DCM
(6 mL). the organic phase was collected, dried (MgSO4) and 20 concentrated in
vacuo to give the title compound as a white solid (3.70 mg, 18%). HRMS (ESI+)
calcd for C19H200N30 341.1295, found 341.1304. EIPLC (method A): Rf 1.00 min,
100% purity. EXAMPLE, 31
2-(111-(4-Chloropheny1)-1H-pyrrolo12,3-Opyridin-3-yllmethyllaminolethan-l-ol
CIHN  WO 2011/113798PCT/EP2011/053818 78 A mixture of Intermediate 111 (15.0
mg, 0.06 mmol) and ethanolamine (15.0 mg, 0.24 mmol) in 1,2-dichloroethane
(200 pL) and DMI4 (100 ML) was shaken for 1 h. A solution of NaBH(OAc)3 (25.0
mg, 0.12 mmol) in DME (100 ML) was added followed by AcOH (11.0 pL, 0.24
mmol). The reaction mixture was shaken overnight and then diluted with 5 Me0II
(1.5 mI,) and water (0.5 MT). The solution was purified by preparative 'WIC to
give the title compound as a light yellow solid (6.50 mg, 36%). HRMS (ES1+)
calcd for C16f116C1N30 301.0982, found 301.0984. HPLC (method A): RI 1.01 min,
100% purity. 



EXAMPLE 32 104-1344-Methylphenyl)imidazo[1,5-a]pyrazin-1-yl]morpholine
Intermediate 16 (690 mg, 2.21 nunol) was dissolved in POC13 (5 inL) and heated
to 11)0 C. for 2 h. The reaction mixture was poured into ice/water (100 mL)
and cautiously basified to p11-9 with solid Na.2CO3. The resulting solution
was extracted with DCM (3 x 15 100 mL) and the combined organic fractions were
dried (Mg504) and concentrated in vacua. The crude product was purified by
flash chromatography (1-2% Me0H in DCM) and recrystallised from Et0Ac/heptane
to give the title compound as an orange solid (162 mg). MS (ESI+) m/z = 295.5
(M-FIlr. ITPLC (method B): Rf 4.62 min, 99.5% purity. 20 EXAMPLES 33-39
Examples 33-39 were prepared similarly to Example 32, by reacting
Intermediates 17-23 with POC13; see Table 5 below.    WO
2011/113798PCT/EP2011/053818 80 LCMS (ES+) ink = 328.1 (M+IT)t ITPLC (method
B): RI 4.88 min, 100% purity. LCMS (ES+) ink = 300.1 (1M+H)*. HPLC (method B):
Rf 4.82 min, 100% purity. LCMS (ES+) mh = 342.1 (M+IT)'. IIPLC (method B): Rf
5.42 min, 98.2% purity. cr, r-1 efe) In ',C, Cl CI CI re", c-I
3-(4-Chloropheny1)-1-(oxan-4- ylmethyl)imidazo[1,5-a]pyrazine
3-(4-Chloropheny1)-1-(oxolan-3- y1)imidazo11,5-aThyrazine
3-(4-Chloropheny1)-1-(4- 



methoxycyc I ohexyl)i midazo [1,5- a] pyrazine * 10 (IT / 0 / 10 N / 0* 10 N /
N re-, 00 rrl 0'? re",  WO 2011/113798PCT/EP2011/053818 81 EXAMPLE 40
3-(Oxan-4-y1)-1-phenyl-1H-pyrazolo[3,4-c]pyridine  Intermediate 26 (245 mg,
1.21 mmol), lodobenzene (162 pi, 1.45 mmol) copper (1) iodide (23.0 mg, 0.12
mmol), N,N1-dimethylethylenediamine (26.0 RL, 0.24 mmol) and potassium
phosphate (537 mg, 2.53 mmol) were dissolved in DME (5 mI,) and heated in a
microwave at 160 "C for 40 min. The reaction mixture was filtered through
celite and concentrated in vacuo. The residue was dissolved in DCM (100 mL),
washed with sat aq NaHCO3 (100 mL), water (100 mL), dried (MgSO4) and
concentrated in memo. The residue was purified by reverse phase HPLC to give
the title compound (20.5 mg, 6.1%) as a beige solid. IIRMS (EST+) calcd for
C171T17N30 280.1444, found 280.1442. IIPI,C (method B): RI 4.64 min, 99%
purity. EXAMPLES 41-69 Examples 41-69 were prepared similarly to Example 40,
by reacting Intermediates 26, 52- 57 and 59-71 with the appropriate
iodobenzene or bromobenzene; see Table 6 below.    83 Calcd for C191-1211\130
308.1757, found 308.1760. HPLC (method B): RI 5.18 min, 100% purity Calcd for
C171118N40 295.1553, found 295.1556. HPLC: Rf 5.02 min, 100% purity. Calcd for
C171118N40 295.1553, found 295.1556. HPLC (method B): RI 3.64 min, 100%
purity. 



Calcd for C161113C1F2N4 335.0873, found 335.0870. HPI.0 (method B): RI 5.72
min, 96% purity. Calcd for C16141501\140 315.1007, found 315.1011. HPLC
(method B): RI 4.67 min, 100%. C o6 V', ,g,-.. -d- ,c3 t-- --; .^^.. -1 C Cl C
Cl ,C Cl cA er) 1-(2,4-Dimethylpheny1)-3-(oxan-4-y1)-
11-1-pyrazolo[3,4-c]pyridine 5-Methyl 2 [3 (oxan 4 yl) 1H
pyrazolo[3,4-e]pyridin-l-yl]pyridine 3-(oxan-4-y1)-1H- pyrazo lo [3,4-e]
pyridi n-1 -yl] pyridi ne 111-(4-Chloropheny1)-111-
pyrazolo[3,4-e[pyridin-3-y1F3,3- difluoropyrrolidine 1-11-(4-Chloropheny1)-1H-
pyrazolo 3,4-c ipyridin-3-ylipyrrolidin3-ol NI, le N 



/ \ 0 / 4rN sN 10 t\N etnisN  HO , 10 Tb       84 Calcd for C18f120N40
309.1710, found 309.1712. HPLC (method B): RI 5.16 min, 97% purity. Calcd for
Ci7fluiC1N4 313.1215, found 313.1218. HPLC (method B): RI 6.29 mm, 100%
purity. Calcd for C17fl1sC11421\14 349.1026, found 349.1029. HPLC (method B):
RI 5.94 min, 99% purity. Caled for C171117CIN40 329.1164, found 329.1162.
TIPLC (method B): Rf 4.67 min, 100% purity. Calcd for C19f121N50 336.1827,
found 336.1819. HPLC (method B): RI 4.21 mm, 100% purity. N ,--i LA (-1'1 in
in ri in -d- in 



in c in r- in c.:"  in
3-Methoxy-1-11-(4-methylpheny1)-1Hpyrazolo13,4-elpyridin-3- yllpyrrolidine
1-11-(4-Chloropheny1)-1H- pyrazolo[3,4-e]pyridin-3-yl]piperidine
1-11-(4-Chloropheny1)-1H- pyrazolo13,4-elpyridin 3 yll 4,4 difluoropiperidine
1-11 -(4-Ch I oropheny1)-111- pyrazo lo [3 ,4-e]pyridi n4-ol
1-11-(4-Methylpheny1)-1Hpyrazolo13,4-cjpyridin-3- yltiperidine-4-carboxamide
-0 N  / CNBN% 10 -N ID CINBN,  HO 10 C\N "N.N -N 0 zHN)LCN 



-N 0 in --4  Cl in    85 Calcd for C16f11511S140 299.1303, found 299.1306.
HPLC: (method B): Rf 4.63 min, 100% purity. Calcd for C161115CIN40 315.1007,
found 315.1011.100%, ITPI,C (method B): Rf 5.16 min, 100% purity. LC:MS (ES):
295.0 (M+11)*. HPLC (method B): Rf 530 mm, 99% purity. Calcd for C17111711N40
313.1459, found 313.1463. TIPI.0 (method B): Rf 4.85 mm, 99% purity. Calcd for
C171117C1N40 329.1164, found 329.1163. HPLC (method B): Rf 5.49 min, 98%
purity. N H it, , c-, c; In it; _ H C ,c o .o 



o .o c .c) ,- 4-11-(4-fluoropheny1)-1Hpyrazolo13,4-c lpyridin-3- yl]morpho 1
ne 4-1-1-(4-Chloropheny0-1Hpyrazolo[3,4-c]pyridin-3- y1 Imorpholine
2,2,2-Trifluoroacctic acid; 4-11-(4- methylpheny1)-1H-pyrazolo[3,4-
c]pyridin-3-yllmorpholine
4-[1-(2-FIuoro-4-methylphenyl)-1ITpyrazoIo[3,4-c]pyridin-3- y11morpholine
411-(4-Chloropheny0-111- pyrazolo13,4-cipyridin-3-y0-2- methylmorpholine CNN N
gly ipr-A N * ID or-A * 'grit N :\N I/GLDN-8 * tr; tr; .o tn N tn cc in kr.  



86 Calcd for C17f117C1N40 329.1164, found 329.1167. HPLC (method B): Rf 5.39
min, 99% purity. Caled for C21f126N40 351.2179, found 351.2182. IIPLC (method
B): RI 6.45 min, 100% purity. Calcd for C1al19C1N40 343.1320, found 343.1324.
IIPLC (method B): RI 5.74 min, 99% purity. Calcd for C191120N40 321.1710,
found 321.1706. HINE (method B): RI 5.23 min, 99.6% purity. Calcd for
C19T122N40 323.1866, found 323.1871. IIPLC (method B): Rf 5.47 min, 99%
purity. cc Lr, --1  c c Cl c cre c   c c 4-11-(4-Chloropheny1)-1H-
pyrazolo13,4-c lpyridin-3-y11-3- methyl morpholi nc 4 [1 (4 Mcthylpheny1)-1H-
pyrazolo[3,4-c]pyridin-3-y11-2-(2- methylpropyl)morpholine
(2S,6R)-411-(4-Chloropheny1)-1Hpyrazolo[3,4-c]pyridin-3-y11-2,6- di
methylmorpholine 311-(4-Methylpheny1)-1II- pyrazolo [3 ,4-c]pyridi n-3-y11-
8-o x a-3- azabicyclo[3.2.1] octane 2,2-Dimethy1-411-(4-methylpheny1)-
111-pyrazolo[3,4-Opyridin-3- y1 Imorpholine  Fb*  



10 / r' ,,N,N * -N      N * C c --1 c-A c cr, c   87   lcd for C19H22N40
323.1866, found 323.1870. HPLC (method B): Rf 5.42 min, 100% purity. Calcd for
Ci9H20N403 353.1608, found 353.1611. HPLC (method B): Rf 4.98 min, 100%
purity. Calcd for C18H20N40 309.1710, found 309.1713. HPLC (method B): Rf 4.96
min, 99% purity. LCMS (ES): 308.0 (M+H)*. HPLC (method B): Rf 4.05 min, 99%
purity. Calcd for C171120N40 297.1710, found 297.1711. I IPLC (method B): Rf
5.18 min, 100% purity. zlc -1 -1- -1- en N 



..i:: d- d & - - N C co c c .y.,- o N N 3,3-llimethy1-4-11-(4-methylphenyl)-
1H-pyrazolo13,4-c ipyridin-3- yl]morpholine Methyl 4-
-(4-methylpheny1)-1Hpyrazolo I 3,4-c ipyridin-3-y1 I morpholinc-3-carboxylate
411 -(4-Methylpheny1)-1H- pyrazolol3,4-clpyridin-3-y11-1,4- oxazepanc
411-(4-Methylpheny1)-1H- pyrazol o [3,4-c] pyridi n-3-y I pi peraz in2-onc
N-(2-Methoxyethyl)-N-methyl-1-(4- methylphe ny1)-1I Lpyratolo [3,4-
clpyridin-3-amine o'MN "oev, " N* B, , ON N' * H (MN N * 1N  



N *N --- 0 te-J c c c N .y.,- co c ..., .., c  WO 2011/113798PCT/EP2011/053818
88 EXAMPLE 70 1-[144-Chloropheny1)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperazine
Intermediate 76 (140 mu, 0.34 mmol) was dissolved in 1.25M HC1 in Et0H (5 mL)
and stirred overnight. The solvents were removed in vacuo to give a yellow gum
(141 mg). 47 mg of this material was dissolved in water (10 mL) and washed
with DCM (2 x 10 mL). The aqueous phase was concentrated in vocuo, de-salted
(K1CO3 in DCM) and purified by reverse phase HPLC to give the title compound
as a light yellow solid (6.42 mg, 17%). _FIRMS (ES1+) calcd for C16H16C:11\15
314.1167, found 314.1171. HPLCl (method B): Rf 3.81 min, 99% purity. EXAMPLE
71 1 -[1 -(4-Chloropheny1)-1H-pyrazolo[3,4-clpyridin-3-yl]piperidi n-4-amine /
Example 71 was prepared similarly to Example 70, using Intermediate 77 instead
of Intermediate 76, to give the title compound as a yellow solid (88%). HRMS
(ES1+) calcd for C17I115CIN5 328.1323, found 328.1326. IIPLC (method B): Rf
3.92 min, 97% purity. EXAMPLE 72 {4-[I
-(4-Methylpheny1)-1H-pyrazolo[3,4-c]pyridin-3-yllmorpholin-2- yl Imethanamine



Example 72 was prepared similarly to Example 70, using Intermediate 78 instead
of Intermediate 76, to give the title compound as a yellow solid (38%). -FIRMS
(EST+) calcd for C18H21N50 324.1819, found 324.1823. HPLC (method B): Rf 3.71
mm, 98% purity.  WO 2011/113798PCT/EP2011/053818 89 EXAMPLE 73 ten-Butyl
N-(2-methoxyethyB-N41-(4-methylpheny1)-1H-pyrazolo[3,4-c]pyridin-3- yl]
carbamate    Example 73 was prepared similarly to Example 70, using
Intermediate 79 instead of Intermediate 76, to give the title compound as a
yellow solid (5.4%). EIRMS (ES1+) caled for C161-118X40 283.1553, found
283.1556. HPLC (method B): Rf 4.88 min, 99% purity. EXAMPLE 74
14144-Methylpheny1)-1H-pyrazolo[3,4-c]pyridin-3-ylIpiperidin-4-ol
Intermediate SO (200 mg, 0.57 mmol) was dissolved in Me0H (4 mL), K2CO3 (315
mg, 2.28 mmol) was added and the reaction mixture was stirred for 3 h. The
reaction mixture was concentrated in vacua and partitioned between DCM (20
mI,) and water (10 mI,). The aqueous phase was extracted with DCM (3 x 50 mI,)
and the combined organic fractions were dried (MgSO4) and concentrated in
vacua to yield the title compound as an off white solid (168 mg, 95%). IIRMS
(EST+) caled for C181120N40 309.1710, found 309.1713. HPLC: RI 4.40 min, 100%
purity. EXAMPLE 75
141-(4-Chloropheny0-11-1-pyrazolo[3,4-c]pyridin-3-y11-4-(11-1-pyrazol-3-
ylmethyBpiperazine  WO 2011/113798PCT/EP2011/053818 90 Example 70 (48.0 mg,
0.12 mmol) was dissolved in DCM (3 mL) and 1H-pyrazole-3- carbaldehyde (14.3
mg, 0.15 mmol) and NaBH(OAc)3 (31.6 mg, 0.15 mmol) were added. The reaction
mixture was stirred for 2 days. DIPEA (43.2 RT., 0.25 nrimol),
HI-pyrazole3-carbaldehyde (14.3 mg, 0.15 =lop and NaBH(OAc)3 (31.6 mg, 0.15
mmol) were added and the reaction mixture was stirred overnight. The reaction
mixture was diluted with DCM (10 mL) and quenched with water (5 mL). The
organic fraction was washed with sat aq Na2CO3 (10 mL), dried (MgSO4) and
concentrated in vacua. The residue was purified by reverse phase IIPLC to give
the title compound as a yellow solid (13.9 mg, 28%). HRMS (ES1+) cabal for
C2014,0C1N7 394.1541, found 394.1543. HPLC (method B): Rf 3.99 min, 97%
purity. EXAMPLE 76 tert-Butyl
N-(3-(44144-ehlorophenyl)-1H-pyrazoto[3,4-e]pyridin-3-yllpiperazin-1-
y11-3-oxopropyl)carbamate  3-ten-Butoxycarbonylaminopropionic acid (29.2 mg,
0.15 mmol) was dissolved in DMF (2 mL) and HBTU (55.3 mg, 0.15 mmol) was
added. The reaction mixture was stirred for 1 h and then Example 70(47.0 mg,
0.12 mmol) and DIPEA (25.4 tI 0.15 mmol) were added. The reaction mixture was
stirred for 2 h and concentrated in Meth ). The residue was diluted with DCM
(10 mI,) and washed with sat aq NIT4C1 (5 ml,) and sat aq Na-)CO3 (5 n3L),
dried (MgSO4) and concentrated in vacua. The residue was purified by column
chromatography to give a yellow foam (48.0 mg) which was dissolved in 1.25 M
HO in Et0II (5 mL). The reaction mixture was stirred overnight and
concentrated in vacua. 'Me residue was dissolved in water (10 mL), washed with
DCM (2 x 10 mL) and the solvents were removed in vacua. The residue was
de-salted (K2CO3 in DOM) and purified by reverse phase ITPLC to give the title
compound as a yellow gum (8.71 mg, 19%). HRMS (ES1+) calcd for C191491C1N60
385.1538, found 385.1542. HPLC (method B): Rf 3.98 nun, 97% purity. EXAMPLE 77
44144-Methylpheny1)-1H-pyrazolo[3,4-Opyridin-3-yl]morpholine-3-earboxamide 



WO 2011/113798PCT/EP2011/053818 91  NH, Intermdiate 81 (345 mg, 0.92 mmol) was
dissolved in DMF (4.4 mL), IIBTLI (419 mg, 1.10 mmol) was added and the
reaction mixture was stirred for 1 h. N1-14C1 (59.1 mg, 1.10 mmol) and DIPEA
(401 4, 2.76 mmol) were added and the reaction mixture was stirred overnight.
The reaction mixture was concentrated in vacuo and the residue was diluted
with DCM (20 mi.), washed with sat ay NIL4C1 (5 mI,) and sat ay Na9CO3 (5
mI.), dried (MgSO4) and concentrated in vacuo. The residue was purified by
column chromatography to yield the title compound as an orange solid (1.98 mg,
0.6%). IIRMS (LSI+) calcd for C18E10502 338.1612, found 338.1614. HPLC (method
B): Rf 4.02 min, 97% purity. EXAMPLE 78
4-[144-Methylpheny1)-1H-pyrazolo[3,4-c]pyridin-3-y1]-3-[(morpholin-4-
yl)carbonyl]morpholine  Tntermdiate 81 (345 mg, 0.92 mmol) was dissolved in
DMF (4.4 mli), IMTU (419 mg, 1.10 mmol) was added and the reaction mixture was
stirred for 1 h. Morpholine (96.6 RE, 1.10 mmol) and DTPEA (401 1.11" 2.76
mmol) were added and the reaction mixture was stirred overnight. The reaction
mixture was concentrated in vacuo and the residue was diluted with DCM (20
mI.), washed with sat ay NIT4C1 (5 mI,) and sat ay NaT7CO3 (5 mI.), dried
(MgSO4) and concentrated in vacuo. The residue was purified by column
chromatography to yield the title compound as a light yellow gum (1.02 mg,
0.3%). ITRMS (EST+) calcd for C921I2sNs01 408.2029, found 408.2030. IIPLC
(method B): RI 4.27 min, 98% purity.  WO 2011/113798PCT/EP2011/053818 92
EXAMPLE 79 N42-Aminoethyl)-4-[144-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-
ylhnorpholine-3-carboxamide dihydrochloride  Intenndiate 81 (345 mg, 0.92
mmol) was dissolved in DMF (4.4 mL), HBTU (419 mg, 1.10 mmol) was added and
the reaction mixture was stirred for 1 h. tert-Butyl N-(2- aminoethyBcarbamate
(177 mg, 1.10 mmol) and DIPEA (401 RL, 2.76 mmol) were added and the reaction
mixture was stirred overnight. The reaction mixture was concentrated in vacua
and the residue was diluted with DCM (20 mL), washed with sat aq NH4C1 (5 mL)
and sat ay Na2CO3 (5 ml.), dried (MgSO4) and concentrated in vacua. The
residue was purified by column chromatography and dissolved in 1.25 M HC1 in
ELM (4 mL). The reaction mixture was stirred for 1 h and the solvents were
removed in vacua to yield the title compound as an orange solid (2.12 mg, 56
%). FIRMS (ESI+) calcd for C20F1241'1602 381.2034, found 381.2038. HPLC
(method B): Rf 3.57 min, 100% purity. EXAMPLE 80
1-(4-Chloropheny1)-3-(oxan-4-y1)-1H-pyrazolo[3,4-c]pyridine    Intermediate 87
(98.0 mg, 0.43 nunol) and (4-chloro-phenyl)-hyclrazine (171 mg, 0.96 mmol)
were dissolved in NMP (1 mL) and heated in a microwave at 160 C for 20 min.
K2CO3 (120 mg, 0.87 mmol), CuI (4.10 mg, 0.02 mmol) and N,N-
dimethylethylenecliamine (4.67 inL, 0.04 mmol) were added and the reaction
mixture was heated in a microwave at 160 'C. for 1 h. The residue was purified
using an Isolute MPTsOTI cartridge, by normal phase column chromatography and
by reverse phase column chromatography to give the title compound as an off
white solid (23.0 mg, 17%). FIRMS (LSI+) caled for CI7HI6C1N30 314.1055, found
314.1059. HPLC (method B): Rf 4.88 min, 99% purity.  WO
20111113798PCT/EP2011/053818 



93 EXAMPLES 81-88 Examples 81-88 were prepared similarly to Example 80, by
reacting 3-halo-4-1(pyrklin-4- y0carbonyll intermediates with the appropriate
arylhydrazine; see Table 7 below.    WO 2011/113798PCT/EP2011/053818 95  Calcd
for C1711181\I40 295.1553, Found 295.1556. HPLC (method B): Rf 3.51 min, 97.6%
purity. Calcd for C141,8N40 295.1553, found 295.1556. HPLC (method B): Rf 3.54
min, 99% purity. ',CMS (ES+): 307.1 (WM'. IIPLC (method B): Rf 4.03 min, 97.6%
purity. Calcd for C17H15CIFNIO 332.0960, found 332.0964. HPLC (method B): Rf
7.17 mm, 99% purity. --; Cl Cl --,  c cc - Cl 3-[1-(4-Methylpheny1)-1I
Ipyrazolo[3,4-c]pyridin-3- yl]morpholine 2-11-(4-Methylpheny1)-1Hpyrazolo I
3,4-c ipyridin-3- yl]morpholine 541-(4-Methylpheny1)-1I I- pyrazolo
[3,4-c]pyridin-3-ylThiperidi n2-one
1-(4-Chloropheny1)-4-fluoro-3-(oxan4-y1)-1H-pyrazolo[3,4-e]pyridine 



N * HN 0 N, HNz N -N  * 10 0_411 OC ,X OC OC ,X  WO
2011/113798PCTLEP2011/053818 96 EXAMPLE 89
4-[144-Chloropheny1)-1H-pyrazolo[3,4-c]pyridin-3-y1]-1-(1H-pyrazol-3-
ylmethyl)piperidine    Example 84 (75.0 mg, 0.24 mmol) was dissolved in DCM
(10 mI,) and 1H-pyrazole-3- carbaldehyde (55.3 mg, 0.58 mmol), AcOH (14.4 pL,
0.25 mmol) and NaBH(OAc)3 (152 mg, 0.72 inmol) were added. The reaction
mixture stirred for 18 h, diluted with DCM (20 nit) and quenched with water
(10 inL). The organic fraction was washed with sat aq Na,CO3 (10 mL), dried
(MgSO4) and concentrated in memo. The residue was purified by reverse phase
chromatography to give the title compound as a white solid (8.14 mg, 8.6%).
HRMS (EST+) calcd for C21f121CIN6 393.1589, found 393.1589. HPLC (method B):
Rf 3.90 min, 99% purity. EXAMPLE 90
1-Buty1-4-[1-(4-chloropheny1)-1H-pyrazolo[3,4-c]pyridin-3-ylIpiperidine
Example 90 was prepared similarly to Example 89, using butanal instead of
1H-pyrazole3-carbaldehycle, to give the title compound as a colourless gum
(6.8%). HRMS (LSI+) caled for C21I125CIN4 369.1841, found 369.1845. ITPLC
(method B): Rf 4.35 min, 99% purity. 



EXAMPLE 91
4-F1-(4-Chloropheny1)-1H-pyrazolo[3,4-clpyridin-3-y11-N,N-dimethylpiperidine-1
- carboxamide  WO 2011/113798PCT/EP2011/053818 97 dimethylcarbamoyl chloride
(26.4 p1, 0.26 mmol) and triethylamine (100 pi, 0.72 mmol) were added and the
reaction mixture was stirred for 18 h. The reaction mixture was diluted with
DCM (20 nil)) and quenched with water (10 ml,). The organic fraction was
washed with sat aq Na2C(13 (10 ml,), dried (MgSO4) and concentrated in vacu.o.
The residue was purified by reverse phase chromatography to give the title
compound as a white solid (8.17 mg, 8.9%). ITRMS (ESI+) calcd for C20T1,2C1N50
384.1586, found 384.1589. IIPLC (method B): Rf 5.17 min, 100% purity. EXAMPLE
92 Ethyl
4-[1-(4-chloropheny1)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidine-1-carboxylate
Example 84 (75.0 mg, 0.24 mmol) was dissolved in DCM (10 mL),
chloro(ethoxy)methanone (27.5 RL, 0.29 mmol) and triethylamine (100 pl" 0.72
mmol) were added and the reaction mixture was stirred for 18 h. The reaction
mixture was diluted with DCM (20 mL) and quenched with water (10 mL). 'The
organic fraction was washed with sat aq Na2CO3 (10 naL), dried (MgSO4) and
concentrated in racuo. The residue was purified by reverse phase column
chromatography to give the title compound as a white solid (12.1 mg, 13%).
HRMS (ES1+) calcd for C,01-121C1N402 385.1426, found 385.1428. HPLC: (method
B): Rf 5.61 min, 100% purity. EXAMPLE 93
3-Amino-144-11-(4-chloropheny1)-1H-pyrazolol3,4-elpyridin-3-yllpiperidin-lyllp
ropan-l-one dihydrochloride  WO 2011/113798PCT/EP2011/053818 98 C20H22C1N50
384.1586, found 384.1591. HPLC (method B): Rf 3.91 mm, 99% purity. EXAMPLE 94
1-(4-Chloropheny1)-4-methoxy-3-(oxan-4-y0-1H-pyrazolo[3,4-e]py ridine
Example 88 (110 mg, 0.33 mmol) was dissolved in MeOIT (5mL), Na0Me (125 mg,
2.32 mmol) was added and the reaction mixture was heated using a microwave at
150 C for 50 mm. Further Na0Me (125 mg, 2.32 mmol) was added and the reaction
mixture was heated using a microwave at 150 Of for 30 nun, then poured into
10% aq citric acid (50 mI.) and extracted with Et0Ac (2 x 50 nip. The combined
organic fractions were dried (MgSO4) and concentrated in vocuo. The residue
was purified by normal phase column chromatography and trituration with Me0H
to give the title compound as a light yellow solid (29.0 mg, 25%). HRMS (ESI+)
calcd for C181118C1N302 344.1160, found 344.1164. HPLC (method B): RI 5.45
min, 99% purity. EXAMPLE 95 1 -(4-Chloropheny1)-3-(oxan-4-y1)-
1H-pyrazolo[3,4-c]pyridin-4-ol CI Example 88 (105 mg, 0.32 mmol) was suspended
in water (5 inL) and KOH (177 mg, 3.16 nunol) was added. The reaction mixture
was heated using a microwave at 200 C for 30 min then poured into 10% aq
citric acid (50 mL) and extracted with Et0Ac (2 x 100 mI.). The combined
organic fractions were dried (MgSO4) and concentrated in vacuo. The residue
was purified by reverse phase HPLC to give the title compound as a white solid
(20.2 mg, 19%). HRMS (ESI+) calcd for C12H6C1N202 330.1004, found 330.1001.
HPLC (method B): Rf 5.06 mm, 100 (7c purity. EXAMPLE 96
1-(4-Chloropheny1)-5-methoxy-3-(oxan-4-y1)-1H-pyrazolo[3,4-c]pyridine
Intermediate 96 (110 mg, 0.33 mmol) was dissolved in Me0II (2.5 mI,), Na0Me
(125 mg, 2.32 mmol) was added and the reaction mixture was heated using a
microwave at 150 C for 2.5 h, then poured into 10% citric acid solution (50
mL). The precipitate was collected by filtration and purified by normal phase
column chromatography and recrystallisation from MeOIT to give the title
compound as a white solid (36.2 mg, 32%). ITRMS (EST+) calcd for 0181118C1N302
344.1160, found 344.1164. ITPLC (method B): RI 7.52 min, 99% purity. 



EXAMPLE 97
1-(4-Chloroplieny1)-3-(oxan-4-y1)-1H,5H,6H-pyrazolo[3,4-c]pyridin-5-one OH
Intermediate 96 (100 mg, 0.30 mmol) was suspended in water (5 mI,), KOH (169
mg, 3.01 mmol) was added and the reaction mixture was heated using a microwave
at 100 C for 1 h, at 150 C for 30 min and at 200 C for 30 min. The reaction
mixture was poured into 10% aq citric acid (50 mL) and the precipitate was
collected by filtration, washed with water and recrystallised twice from Et0H
to give the title compound as a light yellow solid (15.6 mg, 16%). ITRMS
(LSI+) calcd for C17I116CIN30, 330.1004, found 330.1000. HPLC (method B): Rf
5.74 min, 99% purity. EXAMPLE 9S
5(4-Chloropheny1)-7-(oxan-4-y1)-5H-pyrrolo[3,2-d]pyrimidine  WO
2011/113798PCT/EP2011/053818 100 Intermediate 101 (52.0 mg, 0.26 mmol),
4-chloro-iodobenzene (73.2 mg, 0.31 mmol), Cut (14.6 mg, 0.08 minol), N,
N-dimethylethylenediamine (8.27 p.L, 0.08 mmol) and potassium phosphate (92.3
mg, 0.43 mmol) were suspended in DMT (1.5 mI,) and heated under reflux at 110
"C for 18 h. The reaction mixture was cooled to room temperature and
concentrated in vacuo. The residue was purified by normal phase column
chromatography and reverse phase column chromatography to give the title
compound as a white solid (16.1 mg, 20%). HRMS (ESI+) calcd for C17fl16CIN30
314.1055, found 314.1058. HPLC (method B): RI 5.22 min, 99% purity. EXAMPLE 99
1-(4-Chloropheny1)-3-(oxan-4-y1)-1H-pyrazolo[4,3-d]pyrimidine    Intermediate
102 (500 fig, 2.21 mmol) and (4-chlomphenyl)hydrazine hydrochloride (434 mg,
2.43 mmol) were dissolved in PLOD (10 mI,) and Ac0II (2 mI,), and stirred for
18 h. The solvents were removed in vacuo and the residue was dissolved in DCM
(50 mt.) and washed with sat aq Na2CO3 (50 mI,). The aqueous layer was
extracted with DCM (50 inL) and the combined organic fractions were dried
(MgSO4) and concentrated in vacuo. The residue was dissolved in DMF (10 mL)
and EtiiN (922 [tL, 6.62 mmol) was added. The reaction mixture was heated
using a microwave at 150 "C for 30min. The solvents were removed in vacua and
the residue was purified by normal phase column chromatography to give the
title compound as a white solid (137 mg, 20%). HRMS (EST+) calcd for
C16I115C1N40 315.1007, found 315.1011. TINE (method B): Rf 4.45 min, 100%
purity.  WO 20111113798PCT/EP2011/053818 101 potassium phosphate (344 mg, 1.62
mmol) were dissolved in DMF (5 ml.) and heated in a microwave at 160 'V for 40
mm. The reaction mixture was cooled to room temperature, filtered through
celite and concentrated in vacuo. The residue was dissolved in DCM (100 inL),
washed with sat aq NaHCO3 (100 InL), water (100 mL), dried (MgSO4) and
concentrated in vacuo. The residue was purified by reverse phase HPLC to give
the title compound as a red gum (4.34 mg, 1.9%). IIRMS (ESI-F) calcd for
(71811171-N20 297.1398, found 297.1401. HPLC (method B): IC 4.74 min, 100%
purity. EXAMPLES 101-103 Examples 101-103 were prepared similarly to Example
100, by reacting intermediate 103 with the appropriate iodohenzene or
bromohenzene; see Table 8 below.    WO 20111113798PCT/EP2011/053818 103
EXAMPLE 104 441-(4-Chloropheny1)-1H-pyrroloi2,3-cipyridin-3-ylimorpholine
2,2,2-trifluoroacetic acid  



Intermediate 105 (156 mg, 0.64 mmol) was dissolved in MeCN (3mL) and ICI (21.3
mg, 0.13 wino!) and dichlorodiethyl ether (75.0 RL, 0.64 mmol) were added. The
reaction mixture was heated using a microwave at 150 "C for 30 min. Nall (76.8
mg, 60% in mineral oil, 1.92 mmol) was added and the reaction mixture was
heated using a microwave at 150 C for 15 min. The solvents were removed in
mato and the residue was purified by reverse phase HPLC toto give the title
compound as a brown solid (5.10 mg, 1.9%). HRMS (ES1+) calcd for C17IL6CINT30
314.1055, found 314.1057. 'MEC (method B): Rf 4.55 min, 97% purity. EXAMPLE
105 2,2,2-Trifluoroacetic acid; 4-amino-I-I
441-(4-chloropheny1)-1H-pyrrolo[2,3-e]pyridin-3- yllpiperidin-1-yilbutan-1-one
Example 105 was prepared similarly to Example 17, from Example 10, using 4-{
Merl- butoxy)carbonylIam ino} butanoic ac id instead of
N-(tert-hutoxycarbony1)-(1-al an ine prior to the Boc deprotection step to
give the title compound as a yellow gum (12%). IIRMS (ESI+) calcd 20for
CuIL5CIN40 397.1783, found 397.1790. ITPLC (method B): Rf 3.84 min, 99%
purity. EXAMPLE 106 2-Aminoethyl
441-(4-chloropheny1)-1H-pyrroloi2,3-cipyridin-3-ylipiperidine-lcarboxylate 95
NH,  WO 20111113798PCT/EP2011/053818 104 added. The reaction mixture was
stirred for 18 h and a solution of Example 10 (free base, 200 mg, 0.64 mmol)
and DIPEA (167 pi, 0.96 nunol) in DCM (1 mL) was added. The reaction mixture
was stirred for 1 h, diluted with Et0Ac (50 mL), washed with 10% aq citric
acid (50 mL) and 1 M aq Nit2CO3 (50 mL), dried (MgSO4) and concentrated in
vacuo. The residue 5was dissolved in DCM (5 mi), TEA (1 mi.) was added and the
reaction mixture was stirred for 1 h. The reaction mixture was concentrated in
vacua and purified by reverse phase IIPLC. The residue was dissolved in 1 M aq
NanCO3 (20 inL) and extracted with DCM (3 x 20 mL). 'fhe combined organic
fractions were dried (MgSO4) and concentrated in vacuo to give the title
compound as a colourless gum (10.0 mg, 3.9%). IIRMS (EM+) calcd for
C211123C1N402 io399.1582, found 399.1585. HPLC (method B): RI 3.92 min, 99%
purity. EXAMPLE 107
3-(3,6-Dihydro-2H-pyran-4-y1)-2-methy1-1-(4-methylpheny0-1H-pyrrolo[2,3-c]pyri
dine  IsIntermediate 108 (59.0 fig, 0.28 mmol), 4-iodotoluene (72.0 fig, 0.33
mmol), N,W- dimahylethylenediamine (5.93 IlL, 0.06 mmol) and K3PO4 (123 mg,
0.58 mmol) were suspended in DME (1 na) under nitrogen and 0.4 (5.24 mg, 0.03
mmol) was added. The reaction mixture was heated in a microwave at 170 "C for
9 h and concentrated in vacua. The residue was purified by column
chromatography to give the title compound as a brown gum 20(10.3 mg, 12%).
LCMS (ES): 305.0 (M+H)+. HPLC (method B): Rf 5.01 min, 98.5% purity. 



BIOLOGICAL TESTS Biological Assays of the SSA0 Enzyme Inhibitors 25 All
primary assays were performed at r.t. with purified recombinantly expressed
human SSAO. Enzyme was prepared essentially as described in Ohman et al.
(Protein Expression and Purification 46 (2006) 321-331). In addition,
secondary- and selectivity assays were performed using SSA prepared from
various tissues or purified rat recombinant SSAO. The enzyme 30 activity was
assayed with benzylamine as substrate by measuring either benzaldehyde
production, using "C-labeled substrate, or by utilizing the production of
hydrogen peroxide in a horseradish peroxidise (HRP) coupled reaction. Briefly,
test compounds were dissolved in  WO 20111113798PCT/EP2011/053818 105 dimethyl
sulfoxide (DMSO) to a concentration of 10 mM. Dose-response measurements were
assayed by either creating 1:10 serial dilutions in DMSO to produce a 7 point
curve or by making 1:3 serial dilutions in DMSO to produce 11 point curves.
The top concentrations were adjusted depending on the potency of the compounds
and subsequent dilution in reaction 5buffer yielded a final DM50 concentration
< 2%. Hydrogen peroxide detection: In a horseradish peroxidise (IIRP) coupled
reaction, hydrogen peroxide oxidation of 10-acetyl- 3,7-dihydroxyphenoxazine
produced resorufin, which is a highly fluorescent compound (Zhou'. 10 and
Panchuk-Voloshina. Analytical Biochemistry 253 (1997) 169-174; Ample? Red
Hydrogen Peroxide/peroxiclise Assay kit, Invitrogen A22188) Enzyme and
compounds in 50 mM sodium phosphate, pH 7.4 were set to pre-incubate in
flat-bottomed microtiter plates for approximately 15 minutes before initiating
the reaction by addition of a mixture of HRP, benzylamine and Amplex reagent.
Benzylamine concentration was fixed at a concentration 15 corresponding to the
Michaelis constant, determined using standard procedures. Fluorescence
intensity was then measured at several time points during 1 - 2 hours,
exciting at 544 nm and reading the emission at 590 nm. For the human SSA()
assay final concentrations of the reagents in the assay wells were: SSA()
enzyme 1 fig/ml, benzylamine 100 jtM, Amplex reagent 20 pM, IIRP 0.1 IJ/mL and
varying concentrations of test compound. The inhibition 20 was measured as %
decrease of the signal compared to a control without inhibitor (only diluted
DMSO). The background signal from a sample containing no SSA() enzyme was
subtracted from all data points. Data was fitted to a four parameter logistic
model and 1050 values were calculated using the GraphPad Prism 4 or Milt 4
programs. 25Aldehyde detection: SSA activity was assayed using 14C-labeled
benzylamine and analysed by measuring radioactive benzaldehyde. In a white
96-well optiplate (Packard), 20 jtI, of diluted test compound was
pre-incubated at r.t. with 20 VT SSA() enzyme for approximately 15 minutes
with continuous agitation. All dilutions were made with PBS. The reaction was
initiated by 30 adding 20 pL of the benzylamine substrate solution containing
17-1411 Benzylamine hydrochloride (CFA589, GE Healthcare). The plate was
incubated for 1 hour as above after which the reaction was stopped by
acidification (10 pi, 1 M MI). Then 90 pi, Micro Scint-E solution
(Perkin-Elmer) was added to each well and the plate was continuously mixed for
15 minutes. Phase separation occurred instantly and activity was read in a
Topcount scintillation 35counter (Perkin-Elmer). In the final reaction well,
human recombinant SSAO concentration  WO 20111113798PCT/EP2011/053818 106 was
10 ug/ml. In order to optimize sensitivity, the substrate concentration was
decreased as compared to the IIRP coupled assay in order to get a higher
fraction of radioactive product. In the human SSA0 assay, benzylamine
concentration was 40 uM (0.2 uCi/mI.). Data was analysed as above. All of the
exemplified compounds of the invention had an TC,50 value of 1-2500 nM at SSA
(See Table 9). Table 9: SSA() inhibitory activity io(A: <100nM, B: 100-500nM,
C: 500-2500nM) Compound 1050 (nM) Compound 1050 (nM) Compound 



1050 (nM) 1 C 37 C 73 B 2 C 38 C 74 A 3 B 39 C 75 B 4 B 40 C 76 B 5 B 41 C 77
C 6 



C 42 B 78 C 7 C 43 B 79 B 8 B 44 A 80 B 9 C 45 C 81 B 10 B 46 C 82 B 11 B 47 



C 83 B 12 A 48 B 84 B 13 B 49 A 85 C 14 B 50 A 86 C 15 A 51 C 87 B 16 A 52 B
88 



C 17 A 53 A 89 B 18 B 54 A 90 C 19 B 55 B 91 B 20 B 56 A 92 B 21 B 57 A 93 B
22 



B 58 A 94 C 23 C 59 A 95 B 24 C 60 A 96 C 25 C 61 B 97 B 26 C 62 B 98 B 27 C
63 



A 99 C 28 B 64 A 100 B 29 C 65 B 101 A 30 B 66 A 102 A 31 C 67 A 103 B 32 A 68
A 104 



A 33 A 69 B 105 A 34 B 70 C 106 A  107 35 B 71 B 107 A 36 A 72 B    WO
20111113798PCT/EP2011/053818 108 CLAIMS 1.A compound of formula (I) or a
pharmaceutically acceptable salt, or N-oxide thereof: 



R2 (1) 5wherein    is phenyl or 6-membered heteroaryl, optionally substituted
with one or more substituents selected from halogen, cyano, halo-C14-alkyl,
Cmalkoxy-Cmalkyl, hydroxy-Cmallcyl, cyano-C '4-alkyl, amino-C14-alkyl,
C14-alkylamino-C14-alkyl, di(C14-alkyl)amino-C14- alkyl, -NR4AR711,
-NR6C(0)01(5, -NR6C:(0)R5, -NR6C:(0)NR41R4B, -C(0)NR4AR7B, -C:(0)R5, -
ioC(0)0125, and -NR6S(0)2R6; A is a bond; 1(2 is -B-Q-1125 In or 15 wherein n
= 1, 2,3, or 4 B is a bond, 0, NR4, -C(0)- or Cm-alkylene; 20Q is saturated or
partially unsaturated monocyclic 3-7 membered heterocyclic or cycloalkyl ring;
when R2 is -B-Q-LICI, Ri is selected from hydrogen, halogen, cyano, amino,
hydroxyl, oxo, C14-alkyl,C14-alkoxy, Cl_talkoxy-Cmalkyl, hydroxy-C1.4-alkyl,
cyano-C14- 25 alkyl, amino-Cm-alkyl, C14-alkylamino-C14-alkyl,
di(C14-alkyl)amino-C14-alkyl, -NR4AR4B, - NR6C(0)0R5, -NR6C(0)R5,
-NR6C(0)NR4ARIB, -C(0)NR4AR4B, -C(0)R5, -C(0)0R5, - N1(6S(0)21e, -S(0)2105,
phenyl-Cm-alkyl and heteroaryl-C 44-alkyl, and wherein any phenyl or
heteroaryl residue is optionally substituted with one or more substituents
selected from halogen, cyan, C14-alkyl, halo-C14-alkyl, C14-alkoxy,
Cmalkoxy-C:malkyl, hydroxy-C44- 10 alkyl, cyano-Cm-alkyl, amino-Cm-alkyl,
C14-alkylamino-C14-alkyl, di(C14-alkyl)amino-C14alkyl, -NR47R:111,
-NR6C(0)0R5, -NR6C(0)R6, -NR6C(0)NR4AR4B, -C(0)NRIAR4B, -C(0)R5, - C(0)0125,
-NR6S(0)2126;  WO 2011/113798PCT/EP2011/053818 109 when 12.2 is -B-R3, R3 is
selected from amino, Cm-alkoxy, Cmalkoxy-Cmalkyl, hydroxy-Cmalltyl,
cyano-Cm-alkyl, amino-Cm-alkyl, Cm-alkylamino-Cm-alkyl,
di(C14-alkyl)amino-C14- alltyl, -NR44R411, -NR6C(0)0R5, -NR6C(0)R5,
-NR6C(0)NR44R4B, -C(0)NR441R4B, -C(0)R5, -NR6S(0)2R5, phenyl-Cm-alkyl and
heteroaryl-Cm-alkyl, and wherein any phenyl 5 or heteroaryl residue is
optionally substituted with one or more substituents selected from halogen,
cyano, Cm-alkyl, halo-Cm-alkyl, Cm-alkoxy, Cmalkoxy-Cmalkyl, hydroxy-Cmalkyl,
eyano-Cm-alkyl, amino-Cm-alkyl, Cm-alkylamino-Cm-alkyl, di(C4-alkyl)amino-C14-
alltyl, -NR4AR4B, -NR6C(0)0R5, -NR6C(0)R5,-NR6C(0)NR4A .9K4B,  C(0)NRIAR4B,
_c("5, _     COON?, -NR6S(0)2125, provided that when R2 is -B-R3, and B is a
bond and R3 is -C(0)R5, iothen 1(5 is not hydrogen; R4A, R48 and R5 are each
independently selected from hydrogen,hydroxy-Cm-alkyl,
cyano-Cm-alkyl, amino-Cm-alkyl, Cm-alltylamino-Cm-alkyl, di(Cm-alkyl)-
amino-Ct4-alkyl or Ct_talkoxy-Cmallcyl; or R4A and 1(411 together with the
nitrogen to which 15they are attached form a cyclic amino group such as a
piperidinyl, piperazinyl, N-substituted piperazinyl, morpholinyl or
homopiperidinyl group R4A1 is selected from C14-alkyl,
hydroxy-C14-alkyl,eyano-C14-alkyl, amino- C14-alkyl, C14-alkylamino-C14-alkyl,
di(C1_4-alkyl)amino-Ci_4-alkyl or Cmalkoxy-Cmalkyl; or R44] and Wm (.03dt-1er
with the nitrogen to which they are attached form a cyclic amino group such as
a piperidinyl, piperazinyl, N-substituted piperazinyl, morpholinyl or
homopiperidinyl group; R6 is hydrogen or Cm-alkyl and 



95 X is selected from the radicals of formulae (1-16) wherein the bond marked
* is attached to R1A- and the bond marked ** is attached to -R2:  WO
2011/113798PCT/EP2011/053818 110    wherein Y is selected from hydrogen,
hydroxyl, amino, -NIIR6, -OCH3; 5Z is selected from hydrogen, fluorine,
hydroxyl, C14-alkoxy, halo-C14-alkyl, CONH2, cyano, SO2NE12, amino, -NHR6; W
is selected from II, CL4-alkyl, halo-C14-alkyl; A compound as claimed in claim
1 in which X has the formula 1 and wherein le, 1(2, Y, Land W are as defined
in claim 1. A compound as claimed in claim 1 in which X has the formula 2 and
wherein RI, R2, Y, Land W are as defined in claim 1. 15  WO
2011/113798PCT/EP2011/053818 111 5. A compound as claimed in claim 1 in which
X has the formula 4 and wherein RI, R2, Y, and W are as defined in claim 1. 6.
A compound as claimed in claim 1 in which X has the formula 5 and wherein1(12,
and Y are as defined in claim 1. 7. A compound as claimed in claim 1 in which
X has the formula 6 and wherein RI, R2, Y, and Z are as defined in claim 1.
to8.A compound as claimed in any preceding claim wherein le is -B-Q-1R31,,
9. A compound as claimed in any preceding claim wherein R2 is -B-R3.      10.
A compound as claimed in any preceding claim wherein B is a bond, -C(0)- or
15methylene.      11. A compound as claimed in any preceding claim wherein B
is a bond.      12. A compound as claimed in any preceding claim wherein W is
hydrogen. 20      13. A compound as claimed in any preceding claim wherein Y
is II, OIL or NI12.      14. A compound as claimed in any preceding claim
wherein Y is hydrogen 2515. A compound as claimed in any preceding claim
wherein Rl is optional substituted with one or more substituents selected from
halogen, cyano, hydroxyl, C14-alkyl, halo-C14-alkyl, Cl4alkoxy-Ci4alkyl,
hydroxy-C14-alkyl, cyano-C14-alkyl. C14-alkylaminoC14-alkyl,
di(C1_4-alkyl)amino C1_,, alkyl, NR 4AR4B. 



1016. A compound as claimed in any preceding claim wherein RI is heteroaryl
optionally substituted with one or more substituents selected from as fluor,
chloro, and C14-alkyl.   17. A compound as claimed in claim 16 wherein le is
pyridine-2-yl, pyridine-3-y1 or pyridine-4-y1 optionally substituted with one
or more substituents selected from fluor, chloro, isand CIA-alkyl.  WO
2011/113798PCT/EP2011/053818 112  18. A compound as claimed in any of claims 1
to 15 wherein le is phenyl, optionally substituted at the para, meta and ortho
positions by one or more substituents selected from hydrogen, fluoro, chloro,
cyano, hydroxyl, C14-alkyl, fluoromethyl, clifluoromethyl, or
5trifluoromethyl.  19. A compound as claimed in claim 18 where Rl is phenyl
substituted at the para position by a substituent selected from, fluor,
chloro, cyano, hydroxyl, C14-alkyl, fluoromethyl, difluoromethyl, or
trifluoromethyl. 10  20. A compound as claimed in claim 18 wherein the para
substituent is selected from fluor, chloro or methyl.     21. A compound as
claimed in claim 18 wherein R1 is phenyl substituted at the meta position 15by
hydrogen.  22. A compound as claimed in claim 18 whereinis phenyl substituted
at the ortho position by a substituent selected from hydrogen, fluor, methyl,
fluoromethyl, difluoromethyl, or trifluoromethyl. 20 73.A compound as claimed
in claim 18 whereinis phenyl substituted at the ortho position by hydrogen,
fluoro or methyl.    24. A compound as claimed in any of the preceding claims
except claim 9 wherein R2 is -B25Q-fRin,Q is a 7-membered saturated or
partially unsaturated 7-membered heterocyclic or cycloalkyl ring.  25. A
compound as claimed in claim 24 wherein Q is a homomorpholine ring, or a
bridged homomorpholine ring wherein the bridge is formed by an ethylene or
propylene radical. 30  26. A compound as claimed in any of claims 1 to 23
except claim 10 wherein 1(2 is -B-Q1R:1,Q is a 5- or 6-membered saturated or
partially unsaturated 5 or 6 membered heterocyclic or cycloalkyl ring.  WO
2011/113798PCT/EP2011/053818 113 27. A compound as claimed in claim 26 wherein
Q is selected from tetrahydrofuranyl, tetrahydropyranyl, piperidinyl,
piperazinyl, morpholinyl, cyclohexyl, or any of the foregoing rings comprising
a bridge formed by an ethylene or propylene radical 528. A compound as claimed
in any of claims 1 to 23 wherein R2 is morpholin-4-yl, morpholin-4-yl-methyl,
oxolan-3-yl, oxolan-3-yl-methyl, oxan-4-ylmethyl, oxan-4-yl, or
tetrahydropyridinyl.   19. A compound as claimed in any of claims 1 to 23
wherein 1(2 is piperidin-4-yl, piperazinto1-yl, piperidin-4-yl-methyl,
oxopiperazine, or piperazin-1-y1 methyl, any of which being optionally
substituted by 12.3 on the ring, or on the ring nitrogen in the 1-position.
30. A compound as claimed in any of claims 1 to 23 wherein le is
piperidin-l-yl or 31. A compound as claimed in any of claims 1 to 23 wherein
R2 is morpholine. 



32. A compound as claimed in any of claims 1 to 23 wherein R2 is cyclopropyl,
cyclobutyl, cyclopernyl, or cyclohexyl.  33. A compound as claimed in claim 9
wherein 122 is an mono- or disubstituted amino group, the substiruents being
selected from C14-alkyl, hydroxy-C14-alkyl, halo-C14-alkyl, cyano-C14- alkyl,
amino-C14-alkyl, C14-alkylamino-C14-alkyl, hydroxy-C14-alkylamino-C14-alkyl,
4-alkyl)amino C14 alkyl or Cl4alkoxy-Cp4alkyl. 95  34. A compound as claimed
in claim 9 wherein R2 is an CL4alkoxy-Ch4alkyl, hydroxy-C14- alkyl,
cyano-C14-alkyl, amino-C14-alkyl, C14-alkylamino-C14-alkyl or
di(C14-alkyl)amino-Ci_ 4-alkyl group. 3035. A compound as claimed in any of
claims 1 to 7 wherein R2 is selected from: morpholin- 4-yl,
morpholin-4-yl-methyl, 4-methoxycyclohexyl, 4-aminocyclohexyl, 4-
tertbutoxycarbonylamino-cyclohexyl, oxolan-3-yl, oxolan-3-ylinethyl,
oxan-4-yhnethyl, oxan4-yl, 3,6-dihydrooxan-4-yl, dimethylamino,
N-(2-methoxyethyl)-N-methyl-amino, 1- hydroxyethylaminomethyl, piperidin-4-yl,
1-hydroxypiperidin-4-yl, 1-hydroxypiperidin-4- isylmethyl,
1-hydroxymethylpiperidin-4-yl, 1-hydroxyethylpiperidin-4-yl, 1-(3-cyanopropyl)
WO 2011/113798PCT/EP2011/053818 114 pi peridin-4-yl, 1 -(3-cyanocthyl)
piperidin-4-yl, 1-0 H-pyrazol-4-yl)methyl-piperidin-4-yl, 1- (1 -methyl-
1H-pyrazol-4-yl)methyl-piperidin-4-yl, 1-(3-aminopropan- 1 -one-
1-yl)pipericlin-4- yl, 1 -(2-aminoethan- 1 -one-1 -yl)piperidin-4-yl,
1-(2-dimethylaminoethan- 1-one- 1 -yl)piperidin4-yl, 1-(2-hydroxyethan- 1
-one- 1-yl)piperidin-4-yl, 1-(3-(tertbutoxycarbonylamino)propan- 1-
onc-1-y1)-piperidin-4-yl, 1
-(2-(tcrtbutoxycarbonylamino)ethan-1-onc-1-y1)-piperidin-4-yl, piperazin- 1
-yl, 4-methylpiperazin-1-yl, p ipc razin- 1 -yl-methyl, 4-methylp iperazin- 1
-yl-methyl, 4-methoxycarbonyl-piperazi n-1hydroxymethyl, 2-hydroxyethyl, 1
,2,3,6- tetrahydropyridin-4-yl, homomorpholin-4-yl,
2,2-dimethyl-morpholin-4-yl, 3,3-dimethylmorpholin-4-y1 ,
piperazin-2-one-4-yl, piperazine-2-one-5-yl, S-oxa-3-azabicyclo13.2.1 !octane,
4-tertbutoxycarbonylpiperazin-1-yl-methyl, 3,3-difluoropyrrolidin-1-y1"
3-hydroxypyrrolidin1 -yl, 3-methoxypyrrol idin- 1 -yl, piperidine- 1 -yl,
4,4-difluorop iperi din- 1 -yl, 4- hydroxyp iperidin- 1 -yl, 4-am inocarboxyp
iperid in- 1 -yl , 3-methylmorpholine-4-yl, 2- serbutylmorpholin4-yl, (2S,
6R)-dimethyl morpholine-4-yl, 3-methyloxycarbonylmorpholin-4- yl, 1
-methoxyethylaminomethyl, 2-aminomethylmorpholin-4-yl, 1-methoxyethylamino,
1-(3- 15aminoethylpropan-1-one)-piperazin-4-yl, 3-aminocarboxylmorpholin-4-yl,
3-(morpholine-4- carboxy)-morpholin-4-yl, 3-0 -aminoethyl-
2-aminocarboxy)-morpholin-4-yl, morpholine-3- yl, morpholine-2-yl, 1
-butylpiperidin-4-yl, 1 -climethylaminocarboxypiperidin-4-yl, 1 -
ethoxycarboxypiperidin-4-yl, 1-(4-aminobutan-1-one)piperidin-4-yl, 1-(2-
aminoethoxycarboxy)piperidine-4-yl, 1 -tertbutoxycarbonyl-lpiperidin-4-yl,
formyl. 20 36. A compound as claimed in claim 1 which is: 411
-(4-Chloropheny1)- 1H-pyrrolo112,3-elpyridin-3-ylleyelohexan- 1-amine 1 14 111
(4 Chlorophenyl) 1H pyrrolo112,3 elpyridine 3 yllpiperidin 1 yl} 2
hydroxyethan-1- one 352-Amino- 1 -{ 411 -(4-chloropheny1)- 1H-pyrrolo
[2,3-c]pyridin-3-yllpiperidin- 1-y1 I ethan- 1-one 3-Amino- 1 -1441
-(4-chloropheny1)- 1H-pyrrolo12,3-dpyridin-3-ylThiperidin- 1-yllpropan- 1-one
4-13-(4-Methy1pheny1)imidazol1,5-alpyrazin-1-yllinorpholine
40-(4-Chlorophenyl)imidazol 1 ,5-alpyrazin- 1 -yl]morpholine
3-(4-Chloropheny1)-1-(oxan-4-ypimidazol1 ,5-alpyrazinc 30 1
-(4-Chloro-2-fluorophcny1)-3-(oxan-4-y1)- 1 TI-pyrazo lo [3,4-c]pyridinc 1-11
-(4-Chloropheny1)-1H-pyrazolo13,4-clpyridin-3-ylThyrrolidin-3-ol 3-Methoxy-1-1
1-(4-methylpheny1)- 1H-pyrazolol 3,4-c lpyridin-3-y1 lpyrrolidine 111
-(4-Chloropheny1)-111T-pyrazolol3,4-clpyridin-3-yllpiperidin-4-ol 111
-(4-Methylpheny1)-1111-pyrazolol3,4-clpyridin-3-yllpiperidine-4-carboxamide
is411 -(4-Chl oropheny1)- 1 li-pyratol o [3,4-e]pyridi n-3-yRmorphol ine WO
2011/113798PCT/EP2011/053818 115 



2,2,2-Trifluoroacetic acid;
4-[1-(4-nriethylpheny1)-1H-pyrazolo[3,4-c]pyridin-3-yl]morpholine
4-11-(2-Fluoro-4-methylpheny0-1H-pyrazolo[3,4-e[pyridin-3-yl[morpholine
4-11-(4-Chloropheny1)-1H-pyrazolo13,4-Opyriclin-3-y11-2-methylmorpholine
4-11-(4-Chloropheny1)-1H-pyrazolo 3,4-c lpyridin-3-y11-3-methylmorpholine 5311
-(4-MethylphenyI)-1 TI-pyrazolo[3,4-c]pyridin-3-y11-8-oxa-3-azabicyclo[3.2.1
[octane
2,2-Dimethy1-411-(4-nriethylpheny1)-1TI-pyrazolo[3,4-c]pyridin-3-yllmorpholine
Methyl 4-[1-(4-methylpheny1)-11I-pyrazolo[3,4-c]pyridi n-3-yl] morph ol
ne-3-carbo xyl ate 1-(4-Methylpheny1)-1H-pyrazoloI3,4-c
lpyridin-3-yll-1,4-oxazepane 1-(4-Methylpheny1)-1H-pyrazoloI3,4-c
lpyridin-3-yllpiperazin-2-one    1-(4-Methylpheny1)-1H-pyrazolo13,4-e
lpyridin-3-yllpiperidin-4-ol 1
-(4-Chloropheny1)-3-(oxan-4-y1)-11I-pyrrolo[2,3-c]pyridi ne 1
-(4-Methylpheny1)-3-(oxan-4-y1)-1II-pyrrolo[2,3-c]pyridine 4-I
1-(4-C:hloropheny1)-1H-pyrroloI2,3-e lpyridin-3-y1 Imorpholine 4-amino-l-{ 4-I
1-(4-chloropheny1)-1H-pyrroloI2,3-c lpyridin-3-y1 lpiperidin-l-y1}butan-1-one
152-Aminoethyl
411-(4-chloropheny0-1H-pyrrolo[2,3-c]pyridin-3-ylipiperidine-1-carboxylate
3-(3,6-Dihydro-211-pyran-4-y1)-2-methy1-1-(4-methylpheny1)-11I-pyn-olo[2,3-c]p
yridine or a pharmaceutically acceptable salt, or N-oxide thereof. 2037. A
pharmaceutical composition comprising a compound as claimed in any of the
preceding claims, together with one or more pharmaceutically acceptable
carriers and/or excipients    38. A compound as claimed in any of claims 1 to
36 for use in the treatment of 95inflammation, an inflammatory disease, an
immune or an autoimmune disorder, or inhibition of tumour growth.    39. The
use of a compound as claimed in any of claims 1 to 36 in the manufacture of a
composition for treatment of inflammation, an inflammatory disease, an immune
or an 10autoimmune disorder, or inhibition of tumour growth.  40. A method for
the treatment of inflammation, an inflammatory disease, an immune or an
autoimmune disorder, or inhibition of tumour growth, which comprises
administering to a subject suffering such disease an effective amount of a
compound of formula (1) as claimed in isany of claims 1 to 36.  WO
20111113798PCT/EP2011/053818 116  41. A compound as claimed in any one of
claims 1 to 36, or use as claimed in claim 39, or the method as claimed in
claim 40 wherein the inflammation or inflammatory disease or immune or
autoimmune disorder is arthritis (including rheumatoid arthritis, juvenile 5
rheumatoid arthritis, osteoarthritis and psoriatic arthritis), synovilis,
vasculifis, a condition associated with inflammation of the bowel (including
Crohn's disease, ulcerative colitis, inflammatory bowel disease and irritable
bowel syndrome), atherosclerosis, multiple sclerosis, Alzheimer's disease,
vascular dementia, a pulmonary inflammatory disease (including asthma, chronic
obstructive pulmonary disease and acute respiratory distress syndrome), a
fibrotic in disease (including idiopathic pulmonary fibrosis, cardiac fibrosis
and systemic sclerosis (scleroderma)), an inflammatory disease of the skin
(including contact dermatitis, atopic dermatitis and psoriasis), systemic
inflammatory response syndrome, sepsis, an inflammatory and/or autoimmune
condition of the liver (including autoimmune hepatitis, primary hiliary
cirrhosis, alcoholic liver disease, sclerosing cholangitis, and autoimmune
cholangitis), diabetes 15 (type I or II) and/or the complications thereof,
chronic heart failure, congestive heart failure, an ischemic disease
(including stroke and ischemia-reperfusion injury) or myocardial infarction
and/or the complications thereof.  42. A compound as claimed in any one of
claims 1 to 36, or use as claimed in claim 39, or method as claimed in claim
40, wherein the inflammatory disease is rheumatoid arthritis, chronic
obstructive pulmonary disease or atopic dermatitis.  43. A compound as claimed
in any one of claims 1 to 36, or use as claimed in claim 39, or the method as
claimed in claim 40 for inhibition of tumour growth. 








