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pharmaceutical conpositions conprising It hese conpounds and to the use of these
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i mmune di sorders and the inhibition of tunmour growth. 10 BACKGROUND ART

Sem car bazi de-sensitive am ne oxi dase (SSAO) activity is an enzyme activity
expr essed by FNARCQ BAE RAWESTION Prot ein-1 (VAP-1) or Am ne Oxi dase, Copper
Containing 3 I's (A0OC3), belongs to the copper-containing am ne oxidase famly
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Neur ot oxi col %gy %88?@%]6 303-315]. In analogy with other

copper-cont ai ni ng am ne oxi dases DNA sequence anal ysis and structure
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Mol ecul ess. Functions and Inhibition" K Ley (Ed.), 2007, pp. 237-251], and

m ght also play a role in connective tissue matri x devel opnent and nai nt enance
[ Langford et al., Cardiovasc. |ox/cot. 2002, 2(2), 141-150; Gl ktiirk et al.,
Am J. Pathol. 2003, 163(5), 1921-1928]. Mreover, a link between SSA() and
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In conplications and Al zheinmer's disease [Callinghamet al., Prog. Brain Res.
1995, 106, 305-321; Ekblom Pharmacol. Res. 1998, 37, 87-92; Yu et a].
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effective anti-inflammatory drugs in a wide range of 5human di seases. SSA()
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hydr oxyl am neptaei tho imtybitocofPOAD i) aandi-angiodi*@@¢l. 120528 (al | yl ami no
conmpounds). Additional SSA() inhibitors are disclosed in PCI/EP2009/ 062011 and
PCT/ EP2009/ 062018. The invention described here relates to a new cl ass of
SSA() i nhi bi $orsl vindibs bi oinogs bale, deplvastred cha diSé&l actaind iphardrpbeka met i ¢
characteri Stél tehhﬁltcoﬁa‘#%? ts!?c%”assé%h% \leehefaﬁrfalﬂﬁg bl %hﬁ] a%Ezhé%anJ therapeutic

agents in a e range of human infl i'seases an ne di sorders.
"this th@ﬁap@&mﬁcamépé@mnyumsHd@@m@h@dﬁmebW@ékBﬁsﬁﬁy B84y e 248t%256n, reduci ng
the levels of pro-inflammtory enzyne products (al dehydes, hydrogen peroxide
and ammoni a) whil st al so decreasing the adhesive capacity of inmune cells and
correspondingly their activation and final extra-vasation. Di seases where such
an activity is expected to be therapeutically beneficial include all diseases
mhere |nnune cells play a MD 2011/113798PCT/EP2011/053818 5 pron1nent role in
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20di (Cl4- al kyl ) am no- Cl4- al kyl , - NRAARAB, NR6C( 0) OR , - NR6C( 0) 12",

NR6C( 0) NRAARAB, C(0) NRAAR45, -C(0)R5, -C(0)O0OR5, and -NR6S(0)21le; A is a bond;
R2 is -B-Q M928111348 wherein n =1, 2, 3, or 4 Bis a B6HFP2QV0EE, -C(0)- or
C43-al kyl ene; 30 WD 2011/ 113798PCT/ EP2011/ 053818 6 when le is -B-Q[R3], R3
is selected from hydro ano, am no, droxyl, oxo, Cl4-al kyl,

en, hal ogen, c : h
hal 0- CL4- al kljpomsemat aly %@fséfgo,vasci s Wai,y%éﬁlawylﬁlsbl%y d’%@wc@ ReyA498.614- al kyl ,
anmi no- Cl4- al kybs. GhkijahKyek am no-fhdnal kwbs, a6 Ghdsalsky| Bashan- 614, al kyl,
-Nl eAR NRor c(0)0R5, - NRGC(%) RS, 1 NR6O(0) NRAARAB, | O[0) NRAARAB, 5 C(0) RS,
-C(0) 0125, - RRESI0yB1EY. 45( B 33¢; Mstrary 1l da Lua)k{Prusatghetlsrouryie-cas- al kyl |

and wherei n gy, pheayboouheiienBRaky Blesi.dne: 2083.01Y 7 @8l loy-®ubatddut ed with
one or nore substituents sel cyano, Cl4-al kyl,

1 ec('54ed flr om EElal ogen, 11.y y l
hal o- C14- al k§H3l ¥ Megoihem- @P04. 144/ Rbxy8chAal RyPLIVHY ey x Yerrapsiapipsy |
Sy?no- C1|4-k a: Kook, mrrbngeﬁlﬁkﬂlﬂel MhKydraditi et QL Aval-dyil Ler. 2005, 384(1-2), 183- o
i (C44-al ky i.no- Cl4- a , -.NRAARAB, -NR6C(0)0le, .inNR6C(0)125, -NR6

0) NR4AR4B, ~ - g’gﬂ%ﬁz&}& gisms é{déﬁlﬁ?g these)gaons 95%&%@%?60‘)%“@; LA 16%?212‘?%5 B-R3, le
i s selected hdeoRu@BRdAOhat Chdtial H@Xydes CAARIIkQ@XY p&sdidad kypllucedy@em@syenodsd4- al Kyl ,
cyano- Cl4-al kyl , am no- C44- al kyl .. Cl4-al kyl am nq- Cl4-al kyl , di (Cl14-
SRy Ty a1 P R S e i O GRS R s, SRR 0) NReARaB,
- 15C( 0) NR4A AdRGBcatio{ Q)16 7hdNRES(BF RRFCal privamy et Q1 42rad. kyhinavsd 1995, 106,
het er oar yl - -al kyl . and wherein vl het ef.oaryl  residue is
optional iy %ﬁé@lt@f@ﬂmvﬂm}g’f’ﬁm‘%ﬁglqﬁ% 1 i Eys%bés% &{uue r"}{"sé lg%%cl%l%”g’y?‘ F§f hal ogen,
cyano, Cl4- a200g] [o#dtD;- CBAal karlg, et @LAVakdpoyl, Appl Neurobiol. 2008, 34(2), 194-
4al koxy- C44a I hydr oxy- Ccyano- Cl4- al kyl ino- CCl-4- .al kyl am
o - ol kT PR VA o NS Rt B ieses,
\-MI:IR6C( Rg) NRA ARABy asat 0 O)rNREARA Bes -oC(i0)dRBnatioC(OEB185A0 NIRE $¢0) 2125, toplreov i deRgAtS hat

en i san i.S; = C. ond : r,Rgen;
R R A e L M e AW
hydr oxy- Cl4- 274t katini &HalkoweCld -"ad7kybn Melegdevol @t 4eoralaky Inhibdivn i - By (Ed.),

Cl4- al kyl ani 5y Cld-abkyl, didGl4salkyldham: nenel dxalky s, o SAdah koxy- Cadal kyl ;
or R4A and R%“Ig’]t g’e%hé% l]wlﬁqh(%&éy’?\%l ﬁ%gg?f[ggA\%#cﬁﬁe{%ef%rtgg)t{liég)r%d forma

cyclic am nothgiepypc sakh iasthe ppivpiop difngirbetipipaphcaiipng| andNns ipfamingigtyed

pi perazi nyl, gioRERMIRY | PrQF DOMRAI PS8! 5 RY o> A0HR 1B0R38)8C500¢ If4L39m C44-al kyl ,
hydr oxy- C44- al kyl , hal o- Cl4-al kyl, cyano- Cl4-al kyl , "am no-"Cl4-al kyl ,

Cl4- al kyl2anm Ho-CoaS4pRGid et @y {- Ceyanagp ki) H?ﬁ-r?@oi;fzi(%)l’ S8 a

4al koxy- C44al kyl ; or R4AAL and R45 together with the nitrogen to which they are
attached forma cyclic am no group such as a piperidinyl, piperazinyl,

N subst i t ut edS/HP BchM AYmals AR eePicaYy OVeHLY e PHerhibi ﬁwark@ff BifFase WO
2011/113798 Pg[ﬁeﬁﬁ)ﬁe@ﬂ{ﬂe{t&?&%ﬁ&s& evoked in response to various inflammatory stimuli [Stolen

et al., Immunity 2005, 22(1), 105-115]. In addition, antagonism of its function in wild
25 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. J. 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., FASEB J. 2008 22(4), 1094-1103; Noda et al., FASEB J. 2008, 22(8), 2928-2935].

35 This anti-inflammatory protection seems to be afforded across a wide range of



R6 is hydrogen or ClA-alkyl; and Xis selected fromthe radicals of formnul ae
(1-16) wherein the bond marked * is attached to RLA- and the bond marked ** is
attached to WR21IV1IBgherein Y is sel ected from hydrogenPCRFE?BLY33818ani no,
-NHR6, - OCE13; Z is selected from Hydrogen, fluorine, hydroxyl,

Cl4- al koxy, hal o-Cl4-al kyl, CONH), tocyano, SONH,, amno, -N-1R6; and Wis
sel ected fromlpmmalgryamadds pll Vigl Hloemlea) kgppative NSChpisns] 18PogPETIER2011/ 053818

8 It is expeglgded {a)aotne ?QHHQM@@%as@%r tibgsd 1ﬂ¥c@ﬂ%ﬁ%oﬂﬁﬁu§g§sﬁﬁﬁ@@ﬁ@%dyﬂ the form
of hydrates, and sol va Any reference herein, includi dg]ét he cl ai ns herein,

to "conpoundlze Wftw@moehf%rﬂelﬁw}ewwﬁﬁle i{lag sy FraRpnsco Pnd i siBeEiEs of t he

I nvention” Ofikelyl il& SYACSRAbIGONROMNER:CiveaRd-ikiignlat @ drubial dichas rn6d & ence to
salts, hydrat es, and solvates of such conpounds. The term'solvate' is used

herein to° deREEE% ol ecul ar conpl ex conprising the conpound of the
invention and a stoichionetric anount of one or nore pharnmaceutically

acceptable s ecul es I exanp anol €. ter drate' Inis
enpl oyed V\hegg‘%(g?%Agthe”ﬁtre”‘gat ‘[“egasmf ﬁ?ﬂc?fl acﬁ‘ﬂg‘f] Hﬁ%ﬂ e gyt et‘l"}é1 Pnvention may
exist in an aamn@lhreus hietinandohQrhepemer ald p@hwﬁmrnp&kl @nfoois & oapdKFRY be

Clarm ner oi B pS0r Tt Ao e bt R BT RUSRE 0AE ! R el "0,

| S" corrpoumdsMofAlzﬁdae K, nveriiadrk, Jarkanehhe (0@ aminued e rd37- ,69@nd~“otshae I ke

i ncl udes ref et oun ectiv r Iynnrphlc
form S nc ﬁpod)g’&%e% 1% ’ Ftna{/e(r%péé{%’ﬁﬁglﬁnoen aﬁensl H algg @Qt t)t?ﬂ n aromatic
ring they naWafrmﬂaqﬁCMamFdéfstcrdet hevmamlérﬂuﬂehghrmkM[&je!slkmmﬁ,dﬁmfmemf t he

i nvention i nA{,\hesta[l?l @(ﬂ% 2J0f orumnOl DR l begsgeﬁ %!nl t%le qjefl gstl ons shal |

apply thrown-to spec 'fii cati on anbl Claims, unfess ot herwi se
stated or i ndizgaicdty. inddtige Vel ‘SOAAmalkkophas ndeen@lbesf andshowalrgmedolrumburanc hed al kyl

group hayvi ”gblﬁ&f’PESLeltn‘ﬁm‘éerc%{dbi?&n&& ¢ ré:ch g’ @13 h& tu[n%%gew 91‘} al kyl ~al |

subgroups thereof are contenp ated suc C24- al kyl ,
C27- al kyl ana1C3A- ah k¢ . re@@éh‘ribbsﬂbm@aurdﬂt@lmn abkyﬂyelordclsumsmt h%ﬂls et hyl,

n-propyl, i SEIR,I P%lwl Aquf Méflclehiplgldtrly)leﬂe &0 \}3 I:ly(!r l%ﬂ[gl %ﬁﬂali%?tlry Jlorn

2011/ 113798PCT/ EP2011/ 053818 oxYy, gr ou ereof are contenpl at ed
such as Cm aliRexy, Chral koxy, C24- al koxy, Cm al koxy and Cm al koxy. Exanpl es
of said Cl4-al koxy include nethoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
i sobut oxy, sec-butoxy and tert-but oxy 5 The term "hydroxy-Cl4-al kyl " denot es

a strai ght oPmyl Ay Cdifierday pirgrsy plasshalkavh 85 VoRdY bren e sddydr’dden at oms

t hereof repl ﬁﬁi%dorw thexhlple EX a0MI0ess sts (&ﬁh@dml%%yzr %&MAe deRGliigs,

hydr oxynet hy| , ?/dr oxyet hyl and 2, 0X '8%/ he term "hal o- Ch4- al
kyr denot es ’é\¥9r0§ 0899036? IW@HE’H@W@@FW&WI‘{@% i %u?[? /95&53@15?%13’]8)‘@376‘?6 i nnor e

hydrogen at ofmi hﬁe@@mml{eepina&egym@dipoh@dspgﬁ@ m%“&b@ﬁl”@&éﬁ@dl?]ahﬁﬂ& Cl4- al kyl
i ncl ude fl uoronet hdy trilluorometh trichl oroneth | uor oet hyl .
compounds). ' Additional SSAO inhi 1tors are disclosed in PCT/EP2009/062011 and

25 PCT/EP2009/062018.

The invention described here relates to a new class of SSAO 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 SSAO 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



The term "cyano- Cl4-al kyl " denotes a straight or branched Cl4-al kyl group that
has one or nore hydrogen atons thereof replaced with cyano. Exanples of said
cyano- Cl14- alkQPOIABI¥de cyanonet hyl, 2-cyanoet hyl and 3PEYARYPFEEYB. The term
"am no- Cl4- al kyl " denotes a strai ght of branched (214-al kyl group substituted
with an amno group. | iianples of said am no-Cmal kyl group include

am nonet hyl BARNPLGRe Inf@etiHydtion.2pairgeanee phyesadnycd) fyihamrhelotmsaihksdl * denot es
an anino-Ch}gmmﬁgSg&ggga§§ﬂggﬁj@@gmggove, wherein the am no group is
substituted with a straight or branched Cmal kyl group. Exanples of said

Cl4- al kyl am no- C14- al kyl include methyl am noet hyl and ethyl am inopropyl The
tom " di ( Cm aplgydiravsiprisinah&yens@anot es an ani no- Cl4-al kyl group as defi ned
above, wherein the amno group is disubstituted with straight or branched

Cl4- al kyl ° groups, which can be the sane or different. Exanples of said

di (Cl14- al kyl ) amd qugrichdty badkiphind el tkid@ ni¥oidrdd ioMRihylh @aybaiewRtdiyhibitors of

N- et hyl - N- e i noet hyl and N 30di et hyl am nonet hyl , The ter
"C14-a|koxyc%g%gﬁﬁkéﬁﬁhﬁgﬁﬁ%?EFE@WM‘g%HSFEQXQHPﬁﬁ?ﬁ896%3¥§F%yW‘ﬁwghp as
def i ned abov@hibilag e 8RADhetar i ee@ficupsuch as ifisihhtidne ¢hfmiratosy Gitdagdsght or

branched Cl14- al koxycarbonyl. group, .Cl4-al koxy-C(0)-. Exanples of said
C14-alkoxycaWB%H@P&%ﬁﬂ%gmg%kﬁ%kgf%Vﬂg%ﬁgwuggnﬁﬁgég§ybarbonylaninonethyl and
tert-but axycar bonyl am noethyl. WD 2011/ 113798PCT/ EP2011/ 053818 10 The terns
"heteroaryl " and."heteroaromalic ring”" denote a nonocyclic heteroaromatic ring
conpri si ng 5A98“@@f§h§&hf%ﬁgﬂwnﬁmei?hpgﬁgmgf ﬁ%?%mg?(ﬁh%“PW%gihfﬁﬁ% are ot her
t han car bon, plsugkecasalh &ceapgbla sals ut Phwide dereokygen. Exanpl es of het eroaryl
groups include furyl, 5pyrrolyl, thienyl, oxazolyl, isoxazolyl, imdazolyl,
thiazolyl, isothiazolyl, pyridinyl, pyritigfinyl, |etrazolyl, pyrazolyl,
pyridazinyl, pyrazinyl and thiadiazolyl. The terns "heterocyclic" and
"heterocyclic ring" include heteroaryl, &hd refer to a nonocyclic ring

struct ur gs hayih@gnfrom3 to 7 ring atons, especially 5 or 6 ring atons, in in
whi ch one or nore of the ring atons arc other than carbon, such as nitrogen,
sul phur or oxygen. Exanples of heterocyclic groups include those heteroaryl

or oups mﬁnlt ! phlea phéhyt ke e{)ﬁqaﬁ@ﬂédngeta@ﬁr?gr@a&allgnﬂbm@@r gl nople oﬂr_ﬁ{ofblhm i nyl,
onmonor phol i nyl , azepanyl ,_ piperazinyl, 0- pl perazjny], azepi :
tertahydropy?%ﬂﬁﬁ?ﬁ,5%@%?&ﬁ§8%6ﬁ??aﬁ ??’?gfﬁggh@@P%%fﬂ&&hghﬁégﬁﬁQx

di hydr opyf f olaidyl, hgHroUpS,..-alkS1, Thaot@r-mkyp henylc CldylaCKkydikylamagheCs,-dioyla phenyl
group that is directly |ink to @ ght ok  branched -al kyl group.
Exanpl es “bf @ggdﬁgﬁéﬂéPquﬁggﬂkylq$%c#ude ﬁﬁgﬁ%p hyl fﬁ%ﬁkﬁ%enzy1),

2- phenyl et hyNRAOD)NRPRENYI@NRIR?, -20TRE -CENHOR" hat &RO8YOIR° c- C14- al kyl " refers
to a heterocyclic ring that is directly linked to a straight or branched

Cl A-al kyl group via a carbon or nitrogen atom of said ring. Exanples of said
het er ocycl i cAGldbaalikyl i ncl ude piperidin-4-ylnmethyl, piperidin-1-ylnethyl,

nor phol n-4-yl-nmethyl and pi perazin-4-ylmethyl. The term

"heteroaryl -Cl4-al kyl" refers to a heteroaryl ring that is directly linked to
a straight oR’ibrRelRédoCBARal kyl group via a carbon or nitrogen atom of said
ring. Exanples of said heteroaryl-Cl4-al kyl include pyrazolyl nethyl,

t hi azol yl nret hyl and pyridinylethyl. The term "Cl A-al kyl ene” denotes a strai ght
or branched dwhaahent!l. 88t ordat ed hydrocarbon 30 chain having from1 to 3 carbon
atons. The C33-al kyl ene chain may be attached to the rest of the nolecul e and
to the radical group through one carbon within the chain or through any two
car bons wi t hBis @ vad.chaik. -CeEvamdleslkofen€11- al kyl ene radi cal s i ncl ude net hyl ene
1-CH2-T 1,2-ethylene 1-CH2-C T2-1, 1,1-ethylene 1-Cl -1C EI 1, 2-propyl ene
1- C12-ClICIT3)-1 and 1, 3-propylene 1-CIE-CIE-CIT2-1. Wen referring to a
"CA3- WO 2091 149798 PCPERYunsdtgsee pgnqeyclic 3-7 membered heterocyclic or Cs.z-

cycloalkyl ring;



al kyl ene" radical, all subgroups thereof are contenplated, such as
Cl2-al kyl ene and Crtal kyl ene. "Hal ogen" refers to fluorine, chlorine,
bromi ne or iWARHE13PBef erably fluorine and 5chlorine, nd§T/EBRRIEBES| y
fluorine. "Hydroxy" refers to the -OH fadical. "Cyano" refers to the -CN

radical. 10 "Oxo" refers.to he carbonyl group =0. "Optional™ or "optionally"

means that t Weenskibis ekl IR die sdeiaddepnehkitecbrhaloigste Grase aeer. dagoblit need not
occur, and that dheigesklieLIAgL! OCLAdes CNSKBACEsMICTRaLRRCEVARY, O
15circunstance occurS and instances in which it does nof. "Pharnmaceutically
accept abl e" #8&hS ¥ hgaisefu-alky prephyimgo-4 - pHEY ndteutdlArMEsipesi ti on t hat
i s c2eneral 1ykgafer“REN-NRXI©)@Ed -Rer¢ee, bnb@oiebRY, nofo)RRher i se
undesirabl e and includes being useful for veterinary use as well as human
pharnaceufiCQ“DEOUQ@DORTFQBRﬂéﬁB“‘%@DﬁEEHmﬁ%f%ﬁﬁmwﬁﬁpﬁﬁ@gmﬁngﬁ§béxis of the
narmed di ﬁ or dﬁi’d lei’ereﬁiDi}Q': phiGn gr mf&aﬁﬁ:}%muatié @ﬁoﬁﬁlly&hl&sﬂiu[b?t\ifimrbn@for e di sor d]t?r
once it has en estaplished. "An effectjve unt” refers to an anount of a
conpound thaﬁggﬁﬁ?@ﬁﬁe&“f%@@d&ﬁﬁ?w?%ﬂ% ﬁaggL ﬁ@{%ﬁégy%éfﬁﬁ%f§%§i'The

t her apeuti c efdbect, aRryl, behyahjxect i-vieyl( i .c®ano-CRasyT, ableinby, sary, t €st- or marker)

or subjectiv i.e... subject. gives an indicatio f.gr f seffect).

" Pr odr ugs" r%?é?gm?ghﬁgﬁgou%&g4?ﬁgpmﬁﬁ92g§%§8nvgﬂngund@ﬁgbﬁp§%dldgicaI
condi ti ons ONRZQOIR/, S°¢@)HNRIR*'t, oC@)BRORTgi@aIl’y-Ca0 10 e NRSSpoRrid of t he
invention. A prodrug may be inactive when adm nistered to a subject in need
t hereof, but is converted in vimto an active conpound of the invention.
Prodrugs ar ewbgnpR’caltB-R’°, Rappi dleyted fram sfdror€ d,-dlioxyi @ioalkexyy(edlklylt Hydropar ent
conpound of the invention, e, g. by hydr Sis i he bl.ood, . Th r odr ug
conmpound us ugl'ﬁ'%}kycl)’f fer Iéo_g]d“\'/aar??’agaenén% 1'43'%‘ ubi (?]i"‘t'a{]}(,yli I'Ss ub“'agkoyrlfpa(ﬁ(gf"l ity or
del ayed r el eas@)ainmoaCinmikyhl Nt ROF.gai ‘s OBEe- N TUBRTaMR 'R O)BR*Rthe Or gani ¢

Chem stry_of 4 i YO 3 CT/ | / 12,and, [y ug Action,
ri Ed., Ef%ev?gﬁHgéggﬁhggo ré§§9%§%é§)@%gggiﬁgggg%éfgéggﬁgﬁﬁ gﬁgflgrconpound of
the inventi owhargly abe pperepar bdetoyylnpdidicy isngtibuaiy tshiowialicdgritupss osuoly as a
hydroxy, am ﬁl%stﬁﬁeﬁ&%feféé‘t@é Profi PHRRA, dr‘?o?‘%ﬂ,&-aikgl, %aﬁ&ﬁlé)-r%kyﬁ Qf.akpg, ifjvention in

such a way that the nodifications are cleave eit n routirne mani pul ation

or in vivo, tkothe-8lkphr ddraspfpotiig. ofcytieeCismlkght | onno-Exatsiles Cof- prodrugs

i ncl ude, hUtmﬁﬁﬁnHQKhLQE%Ie@«&gmﬂ@ﬁﬁhﬁ&@h¢$&ﬁﬂah@¥aﬂ@,SH@@E?% sderivatives of
hydroxy functional groups or phenyl carbanmte derivatives of amnqQ functional

groups. hr odGHEMIR’t hERSEONR T RAt i-6)NRd K he- Capiiende@ eRai MR"S&@)d ven cheni cal
fornula or naEBAddNLeN@hdn R RABEECAPBSS adlohd SAd RS .is t'(y(@?]I@'E asn 0l vat es,

N- oxi des and prodrug fornms thereof. Further, a given chem cal fornmula or nane
shal | enconp®¥'&°24t| tautomeric and stereoisoneric forns thereof Tautomers

i ncl ude enol and keto fonns. Stereoisoners include enantioners and

di astereoners,, Enantionmers can be present in their pure forms, or as racemc
(equal ) or ufegBal®ixttFEs yererdatls adrsddingt Wdraseh St EIn e dn+be |'s
present i tARHS hAMIE falk I Beya@d-CaSalil X tabbiRSC Qfall@l, a6 NeemahsC, IRgt er eoner s

al so include geongetrical jsopers,, which can he present i n their pure cis or
trans forms @&ﬁégﬁﬁb%?ﬂ?ggraFﬁﬂﬁ6§§£h$ﬁéh dﬁﬁﬁsa%£k?d?$ﬂFéwﬁbﬁmnay be used
as such or, whefea apdicdphdyaire att@ased briphasyRe ahdgiLalpl yiclaacepipatdieylsal ts (acid
or base addit.ion.salts) thereof. The pharnmacol ogi cally acceptable addition
oni U ment § oEauR O ke b R P EE ST REIUBAAREERI [y act ve
non-toxi c acid and base addition salt fornms that the conpounds are able to
form Conpoupgds .t hat e Si ropertijes c e.converted to their
pharnaceggicglI955%%5%3%%?e158%ﬁ95ﬁ§?¥¥’hr%gﬁngﬁg*fﬁgétﬂﬁa} he'bAse formwith
an appropr i ateinach.dalkHx e@ipl-akyangicd-Ads,-alkd] ude L-nyganneCacalkld, such. as hydrogen
chloride, hy > M desar hydregen i odi sul phuri.c .acid, phosphoric acid;
andor gani o S RC ST BERY 6 MR TP ElE f R UEORL Lo BATRAY

hydr oxyacet i ®raeic¢licl amotd groge sudh apy pipeiidindcpipkrazglyy dobubetiteted diperaghyedi ¢ aci d,

mal oni ¢ acid i id.. ul phoni ¢ aci d, toluenesul phonic acid,
nethanesulphgﬁﬁﬁagﬁﬁgﬁg#g???ﬁgﬁggc tic acid, fumaric acid, succinic 30 acid,
mal i c acid, tartaric acid, citric acid, salicylic acid, p-amnosalicylic acid,
panoi ¢ aci d, benzoic acid, ascorbic acid and the |ike. Exenplary base addition
salt forns are the sodium potassium calciumsalts, and salts with
pharmaceutically acceptabl e am nes such as, for exanple, anmonia, alkylam nes,
benzat hi ne, and ami no acids, such as, e.g. arginine and |lysine. The term
addition salt as used herein al so conprises solvates which WO

YN A ] A A YT NINIST ] Fraey/ma1 1 ] /IAAr—~mo10y " N 2 . R R P | P A P o L el N



Currently preferred enbodi nents of the invention include those the formula 1
and 121, R2, Y, 7 and Ware as defined above; or inthe formula 2 and R, R2,
Y, 7 and W a¥@2HI1HE ned above; or the fornula 3 and RPCTRP2010S3%{Y 7 are as
defined above; or the fornula 4 and R/ 1(2, Y and Ware as defined above; or
the fornula 5 and R, 1(2, and Y are as defined above; or the formula 6 and
R, R2, Y, aRdshydipsnasCaefiyhedd above. 15 here X is: The group B In an
enbodi ment of the invention, Bis a bond, 0, NR4 such as NH, NC 13, or
NCH2CH3, or Ch3al kyl ene such as nethyl ene, ethylene or propylene radicals. In
a currently prekberedosiboatingne! B eél‘é@n‘ﬂ}ef@‘ﬁ@@}’@ndd?afhf‘é‘t%f/F"é%‘%‘%d I n anot her

preferred 20gnBadidaem boBd insrkéd POoRdiackdigo gt?0oup Y In a currently preferred
enbodi ment of the jnvention Y js selected from hydr ogen,%ydr oxyl, am no
i

(NIT12), -NIIR6 such as NIICH8, NI CH2CLI 3, of -0CI13. I @another currently
preferred enp t Y isyH ,or N a al tegnati‘ye currently
preferred enmbody=sent. Y is h ogep The gr Z3Z is sel ed from hydrogen,
fluorine, hydreax 1C3_4- Ay_such as _met y or ethexy~30 hal o- Cl4-al kyl
such as || uoronet hoky, difl udr orét hyoxy” or Nt ri*hret hoxy, ), cyano, SO2NH2,
anino, -NHR6 such.as” NHCH3, NHCH CHI. 1n a presently prg\f\?rred enbodi ment of

the i nvention 7NJ_§phydr ogen oqr Rydroxyl. The group W WO .
2011/113798PQIg§;£\11/0538%%§i1 hj_a curr h Cﬁprefgﬁﬁ?géfgbodlnent of the
IS yl t

i nvention W e ed from\Ll Cl4- al as ne , ethyl, propyl,

i sopropyl, or -Nalb<CA44-al kyl /SLMIGaS f 1 uaNo hyl, diN.u Lo%t hyl or
trilluoronethyl.” In another ciNrehtly preferret enbodi mENt Wi s hydrogen. S
The group 141 In one enbodi nent of the invdhtion RL is Phenyl or 6-nenbered
het eroaryl such ag pyridine, pﬁ/ri cl azine, pyfimdine, pyrazine, optionally
substituted wi M gne or oy Nsfbst i t uent sNs&l ect ed fro } | ogen such as chloro
or fluor, cyan 14- al kyl™'s g in nme yI~ or isopropyl,
hal o- C14- al kyl _{(su ans fl uor L hi@, di fluogorfét hyl orntpid 1%ior omet hyl ,

Cmal koxy- Gi 4al kyl", hydroxy*- al kyl such as  hydroxyl met Nyl *br hydroxyl et hyl ,
cyano- C 44-al kylWsuch as cyandnet hyl or cyanoet hyl, am no-C44-al kyl such as
am nonet hyl, ar ai_gbet hyl or aravnopropyl, Cl4-alkylam no- €14-al kyl, di(C: 14-
al kyl ) am no- %4,a kyl, - NWARAB{NR6( 0) OR5, N=N\NR6C( 0) R5, -}\NRGC( 0) NRAA R4B

| sC(0) NRAARL '1"))113,25, - - and HFKR6S(0) 2R . TM\a_ u%ently preferred
I sl4opti on ubstituted \vvi&h one or nore

enbodi ment of the\jnvention
substituents Sel¥cted fromhakogea such asNtTuor or ehloro,«cyano, hydroxyl,
Ch 4-al kyl such &s methyl or ethyl, halo-Cmalkyl such as fluoronethyl,

di fluoronethyl or 20 trifluoromethyl, C4_4al koxy-Cmal kyl, hydroxy- C44-al kyl
cyano- C44- al kyl such as cyanonet hyl or cyanoet hyl, am no-Cm al kyl ,

C4. 4- al kyl anmivhgeiCh. idscalclet! yom hetilrp &hdhydadxkly hipmni -NORCLOGHs;al kyl , - NRAAR4B. I n
anot her currently preferred enbodinent Rl is heteroaryl such as pyridine-2-yl,
pyridi ne-3-yl or pyridine-4-yl optionally substituted with one or nore

substi t uent sZgeb@detddrdur bpdragnf flwoing, eidtoaylo Ci-anbox@rhdbkyl-alsylc KOASL.et hyl |

ethyl, ProPYlyn @50, RRPLARY! NHRS, and

W is selected from H, C;4-alkyl, halo-Cj4-alkyl;

15



In an alternative enbodinent RL is phenyl, optionally substituted at one or
nore of the para-, neta- and ortho- positions by one or nore substituents

sel ected frdKPRY#ABGEN, 301 1 uoro, chloro, cyano, hydroxyCTEERIHIRY® such as
met hyl , ethyl, propyl or isopropyl, orsfluoronethyl, clifluoromethyl, or
trifluoronethyl. In a currently preferred enbodinment ftl is phenyl
substituted at the para position by a substituent selected from fluoro,

chl oro, cyano, hydroxyl, Cmal kyl such as nethyl, 35ethyl, propyl or

i sopropyl, or fluoronethyl, difluoronmethyl, or trifluoromethyl. In an WO
2011/ 113798PETEP2ird {haps3wrnds st e insfrigt e PERIERENWHD e frred brbycenbodi ment t he

para subst tuRRbiviss. 38) REh@de hdr@MiAdid@e (hChiRE Ber@h, (BBIMpbunds with | N anot her
currently preferred enbodiment Rl is phenyl substituted at the neta- position

Sby hydr ogenWhiFhths FveRioR &ycopgsred ngr “gornpoardof B WAEBET et PRECts phenyl

fSlubSt i tut eﬂ i&impﬁihﬁis’Qraﬁm% mless ing]:u?dli r&b’reﬁse$ﬁhi&§,ih§7dlt@tﬂi, _al?‘cﬁdoﬁ)@ﬁeEGf sfﬁailom hydr ogeﬂ,
uor, methyl, uor. qnet hy i fluoromethyl, or trifluoronethyl. in another

preferred enﬁ’é‘ﬂ’lo}l?g]ﬁtﬂﬁlter‘inssob TEn{usEsEtn ?&?séﬂbeaatm?lfféﬁabmr‘l’? “%i nposition by

hydr ogen, fl uiprigihg e tchyhound 6f the @UnkieNiddy spicdfafetrRdnethodimmamonf t he
invention Rl jis a no di r tri substituted phenyl rjng wherein the ortho,
meta and/or PEFACREERD: sesteRE o AREESET RRre BByl hi Suhadittent

di scussedo ab¢aplofdl whan anipsafearis edicenbodi ment the optional substituents of R
have a |l ength of 4 atons or fewer, preferably of 3 atons or fewer, nore
preferably of 2 atons or fewer. The group |le 20In one currently preferred
enbodi nent ofhdivhigalicnmenniloet thRAnvestionBnaQ-xRB.an ama@hous éorih,an@ jor ve@r 4. | n

anot her current| referred enbodi.nent s, 1 or 2. The rin is a saturated
or part a1 yroadpll BBl SRS B A AREh ok by Bl nfha DG Dt Rl

C3_7- cycl oal lyluding it clagnshhsteint Wt ecdnmiuhds viRG. whigh the ioumtienis kyncpmef’err ed enbodi nment
Qis a 7-_ner . or J ur ated. 7-. red heterocyclic
ring sucﬁsasqggﬁgﬁgigﬁ%%g%ﬁﬁglf?ﬁg%&ggkg%gﬁgggéd&ﬁéﬁgg%fp %F?ne ri ng wherein

t he bridge isffarnedhdypmamnds gbreriecof aprplpyb enehnadibeadbim.or a 7- nenber ed
cycloal kyl ring such as cycl oheptane. In an alternative preferred enbodi nent Q
is a 5- or 6-nenbered saturated or partially 30 unsaturated 5 or 6 nenbered
het er ocycl i cSig¢sctpnmpsunds tof Hisyiyealian kavy (2, nigeeer alvpdinpyraric ringitksgrmayi nyl |

p1 perazi nyl 1foﬁprl\pm&és,na)ﬁld1theci}‘1(;én9&??ﬁwudes%mﬁ(mﬁd9£f_ hbenERLEIPIRY N-bR@S conpri sing
a bridge forned by an ethylene or propylene radical, or a 5 or 6-nenbered

cycl oal ky? ri°H8 such cycl opentyl or cycl ohcxyl. WO

2011/ 113798PCT/ EP2011/ 053818 16 hi a currently preferred enbodi ment 122 is
-B-Q 1R1", wherein R3 is selected from hydrogen, hal ogen such as fluoro or

chl oro, cyano, amno (-Nth), hydroxyl, oxo (=0), 4-alkyl such as nethyl,

et hyl, propybrringoiongpyl, butyl, hal o-Cl4-al ky such as fl uoronethyl,

di fl uoronethyl or trifluoronethyl, Cl4-al koxy such as nethoxy, ethoxy, 5
propoxy or isopropoxy, G 4al koxy-Cl4alkyl such as net hoxymet hyl, nethoxyethyl,
or et hccnﬁlaet h"lylllka f&lydrngwﬁﬁ;aiémadhklyIaﬁlslgmﬁroagsloﬁty@lé Qir(léélilﬁhdibﬁ! arfr tgﬁl-fgﬁeiﬁﬁéﬂ: et hylh,
cyano- - a suc S cyanopet, r cyanoet hyl, am no- -al kyl such as
am nonet hyl ﬂwzﬁﬁpﬁﬁﬁﬁﬁﬁ Fg%fﬂﬂngéﬁ aino-C14-aIkyI such as inethyl ani noet hyl ,
di (Cl4-al kyl )am no-C1_ 4-al kyl such as di net hyl am noet hyl, -NR4AN48 wherein
RAA and R48 arc, for, e pl.e, in hydrogen, /|, or ethyl or taken with the
nitrogen to whi CA¢ {?w‘ﬁ@ ed?i‘[‘)feéélhsé%lgg‘to&n?%mg%w&l %?Hpnlbavtj’éof%n §J8E‘ as

pi peri di nyl , cqphopert@zd hyl padr offdteph@lei ylalkyt NREGE)Rbereof INRGG{D)RBedVher ei n 1( 6
i s hydrogen for exanpl nd i s, for exanpl e.methyl, ethyl. or n- or
iso-pr0p3?-hﬂ%%f%?ﬁ%@ﬂﬁﬁgiﬁgﬁgE?(ﬁ%ﬂﬁ;ﬁ4ﬁgyg%§9@fﬁq¥%kPgmﬁ§ﬁfggéﬂATor exanpl e
and R4Aand . algylan@ydef oethgxeahyl e;prdpydri@genyl, netutyylisobotyl, ebhidtylomdtraken wi th the

i.4B isnitrogen to which they are attached forma cyclic am no group such as
pi peri di nyl, i

The term “C;4-alkoxy” refers to a straight or branched C4-alkyl group which is attached

35 to the remainder of the molecule through an oxygen atom. For parts of the range C4-



pi perazinyl or norpholinyl, -C(0)R5 or -C(0)O0R5, -NR6S(0)2R5, -S(0)21125
wherein R5 is, for exanple, hydrogen, nethyl, ethyl, phenyl-Cl4-al kyl such as
bentyl or pHEAYNMBYIS and heteroaryl-C 14-al kyl havi ng PSTEP2BIPBHY at ons i n
the heteroaryl part, and wherein any pAenyl or heteroaryl residue is
optionally substituted with one or nore substituents 20sel ected from hal ogen,
cyano, Cl4- atlk§py, alhayhgroeaythgieRiydre contemplapg a5, as € 14alRox 12 2KP1Yy 1G24

hyCl roxy- Cl_“ﬁlﬁ(& ng,g—ﬁxé@oin@;éjﬁehﬂﬁy%nE)@lmp[&_@‘o@ sliﬂ‘@lﬂ%ﬂioxy include methoxy,

Cl4- al kyl am no- C14- al kyl', di (Cl14-al kyl)am no- Cl4-al kyl, NR4A-K 4B

, - NR6C( 0) 01 ( ShoXNRBTECD)<Y 28 OPropRIRa & (N oK ISORFEXY: GOy N1 ARZ 4T PUO% 0) 1(5, - C( 0) ORS,
-NR6S(0) 2R5; hi an alternative currently preferred enbodinent le is -B-R3,
wherein R3 is selected fromamno (-NM,  Cl4-al koxy such as nethoxy, ethoxy,
propoxy of iglifp‘re%o%?l,mxﬁclﬂéllkkloﬂﬁ@ A4l %S?Igh%?fclﬂa%fge t—%@%ﬁ@ﬂlﬂﬂa} hiret hoxyet hyl ,
or et hgiet lhwel,orhwh;l@yﬂyog@lémﬁls Wheofté@ﬁceﬂ%ihﬂ(dﬂﬁ%?ﬁﬁiﬂeb_ﬁf saarcgﬂgydi{yilzos_%(l et hKI :
cyano- -a .such as cyano or cyanqe , _am no- -al kyl such as
am nonet hyl g%’lél‘l#‘]l%a?ﬁ%y, e@?ﬁ'ﬁlﬁ%ﬂ’?’fz@?ﬁ %ggéétﬂ}éf%wm@’ﬁch as

30net hyl am noet hyl , di (Cl14-al kyfl am no- Cl4-al kyl such as di net hyl am noet hyl ,

NR6S(0), RS, ARG MLzl e riote Bt Pk Car At ARGELRER ' any  pheny

or het er aar yhoteagil@den asmo feicon alplayedswilts halbdeh .elxawiptel o6 R8d atlory-elkglubst i t uent s

sel ected from hal ogen, .cyano, Cl4-al k hal o- C34- al kyl . C34- al koxy,
e kosy, Combg RSt SRt i ot DB 1 e e - al Kyl
Cl4- al kyl ani no- Cl4-al kyl, di (CI_4- WO 2011/ 113798PCT/ EP2011/ 053818 17

al kyeam no- -al kyl , - NR4Al e, . - NR6C( 0 ST 0 - N 0) NRAARAB, -

&0 Nraara 11 oty CE ) B MR e T R U e O T e
and B i s a bendorahglr@enia®ms @fcdoRs:plathlemitil€y2nad. $xmoplednfdnidgpmoBimalkhple currently
preferred.e I f.the | 8] t, 2 R2 and R4AL are as defi ned
above. hiqs an}glglg}rléercﬁﬁogmgl lé?g%né)(%ﬁg%%g?%agﬁ@o%ﬁ' the invention R2 is selected
from nmor phol i ne i ncl udi ng norpholin-4-yl, norpholin-4-yl-nmethyl, oxol ane

i ncl udi ng ox - 3=yl PXO0 3=yl nenl i NG,

oxan- 4-yl met %e?@rngxgllﬁ?%-@ﬁ %1%'?;? %nggﬁ;grs%%éﬁgtﬂ%%fhe@g?ﬁ% %1(% Jﬁdc.-‘;bdglunc lulﬁe i ng

pi peri di n- 4- ylth apipige Rin-tFapplesedtspig lamingxo-pikyeepei indudegingerizestivhendi ncl udi ng

pi perazin-1 -yb,;,Q%RyPi perazi ne, or piperazin-1-yl nmethyl, any of which being
substituted by R3 on the ring, or on the ring nitrogen in the 1-position. Isln
an alternnative currently preferred enbodinent R2 is selected from (i)

pi peridine ingd wehn@, RhRGGMALR Latkyl, deRMEThi AB-¢ NGliyHisREp YT dkihgdi n-1-yl, and
cycl opropyl, cyclobutyl, cyclopentyl, or cycl ohexyl any of which being
substituted BYVEeViSHFR HE qupipyropp is gybptjiuigd iR ot St@fghaiors}éﬁg%he@ GterkYani no group,
the substitugdls PeNHEsSEal esd ad fanQmhfzlAc alakyl indhydr OxyGRn3LkY | and

hal o- C14- al kyl , cyano- Cl4-al kyl, am no- Cl4-al kyl, Cl14-al kyl am noC14- al kyl ,

hydr oxy- C14- 4PRYMERMYL-C1_4- al kyl, di (Cl4-al kyi ) ani no- C1_4-al kyl or

4al koxy- G2_4al kyl wherein in any of the Foregoing an Ch4al kyl part may he

met hyl, ethyl or n- . i sopraopyl, and an G 4til koxy part nmay be et hoxy or

met hoxy. (Hi )P %&l{%&ﬁ‘gﬂg@ig‘%{ﬁw@k%y6‘?“85???tiﬁlnar%y&%fkylc%fa%o@é’fgﬁ kyl ,

am no- Cl4- al kb, Whbdin alckanhiadricivap @3 4disasKyited orithdstfa(chd oablaydhrard, pak@dl 4- al kyl
group wherein in any, of the foregoi. an_C2 4al kyl. t be nethyl, ethyl
o one ot SofPiBy PR inabe B St ol Do bR ik B o e et oy (i v)
nmor phol i n- 4-ykyl rnylaol N, N-ddneghylamebdinydthyl, 4 - MrethVioxyeshglaohexyyl, «bdammocycl ohexyl ,
4-tert but3(())xy&:lgﬁlﬁglpl. IO%%LQ?- cycl ohexyl, oxol an-3-yl, oxol an-3-yl net hyl, oxan-4-

yl met hyl ,” oxan- , di hydr ooxan-4-yl, di met hyl am no,
N- (2- met hoxyet hyl ) -N- 35net hyl - am no, 1-hydroxyethyl am noi net hyl ,

pi peri din-4- ¥}|1€ teg'n-l h&g{-8%&4{%a?beowylglln}nr(]):é;)ﬁkyl” 1cfen0tes an amino-Cj_4-alkyl group as
defined above, wherein the amino group is substituted with a straight or branched Cy.4-
alkoxycarbonyl group, C;4-alkoxy-C(O)-. Examples of said C;4-alkoxycarbonylamino-

35 Cjg-alkyl include methoxycarbonylaminomethyl and tert-butoxycarbonylaminoethyl.



WO 2011/ 113798PCT/ EP2011/ 053818 18 hydr oxypi peri di n- 4-yl net hyl ,

1- hydr oxynet hyl pi peri di n-4-yl, 1-hydroxyethyl pi peridin-4- yl,

1- ( 3- cyanoprPytyil%- cyanoet hyl ) piperidin-4-yl, 1- (11fCEQ?aEHW3ﬁ$

yf 1 met hyl - pi peridin-4-yl, 1-(1-nethyllplpyrazol-4 yl) met hyl - pi peri din-4-yl,
1- (3- am nopropan-1-one-1-yflpiperidin-4-yl, 1(2-am noethan 1 one 1

yl )pi periclin-4-yl, 1-(2- sdinethylam noethan-1 -one-1 -yl)piperidi n-4-yl, 1
( 2- hydr OXY'@ﬂeh@Hnsl he@ﬂﬁr b anYll %%B%roln%d"'nngﬁ" déln(bte a monocychc heteroaromatlc

1- (3-(tertbutoxycarbon Ianlno ) propan- 1-one- 1-y1) per’ di n- 4- 1-(2-
(tertbut oxycAMIGHPIERE géﬂ etipafOms Brghiqh gepyor ﬁ]otf‘e‘?fl wg&tws arbp%@r%% n-1-yl, 4-
i net hyl pi per @#ion; Juch/As mtﬂ;g@@rsa@mﬂoilowgemmmes ofneebhyl Q%L@Q[n@mtlé\fuilyl,w - et hyl

4- met hoxycar bo erazin-l-yl-ne droxyneth hydr oxyct hyl ,

1,2,3,6- fnkPW’é’Hi(rth&fW | Y41A- VP“W@SWWHHHI itazgln 31/I 1sot }{132013’1 pyridinyl,

2, 2-di net hyl pyiwiiphe) dewadtyy byradiyd; ﬁhﬂ@t@ybyraﬂm@ﬁmhiaﬂraﬁﬂl ;

pi per azi n- 2-one-4-yl, piperazine-2-one-5-yl, 8-oxa-3- azabicyclo0l3. 2. 1l oct ane,
4- tertbutoxycarbonylplpera2|n 1-yl-nmethyl, 3 3- difluoropynolidin-1-y1"

3- hydr oxypyrred tegthd- Heteycl)c,yclﬂ:- raatl hm&y@wmolringi Mrchrdy | hetepiap@r ndi Rer ko i |

4,4-di fl uoropi peridin-1- I OX er|d|n-1- l.,.. 4- am nocar boxypi peri di
1 s R s e R e B R A RS o o

6R) - dinehhylwﬂbﬁpﬂﬂhhﬂﬂeéﬁ&krmﬁamﬁmbykﬂ%yﬂﬁnbnngimnhphﬁhbgm4mmﬂmrdr
rnethoxyethylanln ne 0 met hoxyet hyl am no,

1- (3- ani noet'Wyi'br p XS ¥ he‘er°é¥C i %OuPa‘z“Fr%‘dmOf’e h‘“’é?‘ gﬁ‘)uBaP‘B%“‘)“%/‘rﬁ%lr phol
in-4-yl, 3- mﬂun@hmhgumegﬁﬂcamquyyﬂnmrph@bhﬂmﬂ4hy@omo@h@myhnmqmmdethyI 2-am
i nocarboxyyn1or ol rp ,

1- but y! pi perPIH‘?r%P ‘}Y? °X°1P1Pea*‘z‘rr3¥h Ci“‘zn‘i’l gca’# ntgh OrYP %drlung E?fah Iﬂmpyrm){yl

1- ethoxycarbmawpmpﬁrwdmhymmympﬂkmq4mamvm@®bﬂanmms one) pi peridin-4-yl,

1- (2- am npet hoxycar boxy) pi peri di ne-4-yl, 1-tertbutoxycarbonyl | piperidin-4-yl,
formyl. k any of the conpounds of the invention, the R2 group nmay be any one
of the speci flecleRR Mrolps+-okylt hdere ora @epd rrdiup dghap egiiteityningéd @mstuekht he exanpl es
descii bed he o r i nvention

i ncl ude: 411&thkﬁ oro‘ﬁ%ﬁ E?ﬁlgah%¥?o §LP@%§Q(§?P§?%H§M%§1%&%&@% &an 1-am ne
301-1411- (4- @ﬁﬂ@ﬁ@@héﬁ@@¥bm 3pg 20o¢o[r2orsL dpyri di ne- 3-yl tiperidin-1-y11-2-

hydr oxyet han-1-one 2-Am no 1 {4 0 (4

chlorophenyl% 1H pyrrol or, ridin-3-ylkiperidin yl | et han-1- one

3- Ani no- 20 1411p-tem éﬁle&cméhyfig‘/(ylilﬁﬁfﬁ?ﬂ@WE‘?Y@JW@%PW@C% lrn;BFCb@rau din-1 -yl

} pr opan351- oggishV v2Rdiel H1 3 RBREH @%Mogé%tjf@geggtom of said ring. Examples
413- (4- thhy@pheny i nai dazo 1, 5-a razi n- 1-yl | nor phol i ne
p

443- (4- Chilor dplidiy Wwwé&é}ma@lamﬁ &z PRedyf-psiho pipgadin-1-ylmethyl,

3-(4- Cnl or ophe I?Mél}n -AL g1 RtRM adtt Mpekd M £l @zalil, 5-aThyr azi ne
1- (4-Chl oro-2-fl uorophenyl) 3 (oxan 4 yl) 1H pyrazol o[ 3, 4-c]pyridine 5111

-(4- ChIorophenyl) 111 - pyrazol o[ 3, 4-c] pyri di n-3-yl ] pyrrolidin-3-ol
242/92 20)81@? - THe efhn ﬁl)&ftéiﬁrﬁl@ﬂ%ﬁ?ﬁ’]{gfeij&&zm&&%d 141;1@1?{1’01@ hi’ré&t@émeﬁgwalr olli i“ ne
oro n - razol o[ 3, 4-c ridin-3-ylli ridin-4-o
1- (4- Met hyl pﬁgﬁ&%@i@ﬁl‘iﬁ?%ﬁ‘gﬁ% %éi,“@-véa g %@%P i Hrgeeg ptop #ﬁggf‘% HE2AR!¥ar boxani de
411 - (4- Chl osfoph@bybiryld] -4y &z RHOP3a4yehdasi,ithibiaty3mythl and phidlnyreyl.
In2,2,2-Trifluoroacetic acid,
441- (4- met hyl phenyl) - 1H pyrazol o[ 3, 4-c] pyri di n-3- yl ] norpholine

The term “C,3-alkylene” denotes a straight or branched divalent saturated hydrocarbon
30 chain having from 1 to 3 carbon atoms. The C;-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 Cj3-alkylene radicals include
methylene [-CH,-], 1,2-ethylene [-CH,-CH,-], 1,1-ethylene [-CH(CHj3)-], 1,2-propylene [-
CH,-CH(CH3)-] and 1,3-propylene [-CH,-CH,-CH,-]. When referring to a “Cjs-



4-1 1-(2-Fluoro-4-nmethyl phenyl)-1H pyrazolo 3,4-c | pyridin-3-yllnorpholine 4-1
1- (4-d hl orophenyl) - 1H pyrazol oi 3,4-c ipyridin-3-yll-2-nethyl norpholine 4-1
1- ( 4- Chl or oph@AY NN pyrazol oi 3, 4-c i pyridi n-3-y11- 3- PETHFRHBEPEHSI i ne 15311
- (4- Met hyl pheny1) - 111 - pyr at ol o[ 3, 4- c¢] p¥ri di n- 3- y1] - 8- oxa- 3- at abi cycl o[ 3. 2. 1] oc
t ane

2, 2- Di met hy 13lkYane( mdicak p tubBeRRF1herqof pregppigpplRef.3udh ) (pyrikdierr- Bd§b}31 nor phol i ne
Met hyl 4-[1- figqemt hyl phenyl) - 111- pyrat ol o[ 3, 4-c] pyri di n-3-yl ]

rnor phol i ne- 3-'carboxylate 4-[ 1 -(4-Methyl phenyl)-
11-pyratol 013, 4-cipyridin-3-yl1 J- | ,4-oxatepane

4- 1- (4- Met hythpheny Brerd Lb - yokiad, odn®lrde 4b@ler bididam3; ?fcfd?zibﬂ’;eméﬂiﬂ&- gmone 201

11- (4- Met hyl phenyl) - 111 -pyratol o[ 3, 4-c] pyridin-3-yl]piperidin-4-ol
1-(4-Ch|o?opﬁ@ﬁ?ﬁ¥@§£Wﬁ§§%WihVﬁﬁé1FprrroI012,3-c | pyridine

1- (4- Met hyl pheny1l) - 3- (oxan-4-y1) - 1H pyrrol o[ 2, 3-e] pyri di ne

441- (4- Chl orgphenyl) - 1H pyrr o] o[ .2, 3-c] pyri di n- 3-yl | nor phol i ne 4-am no-1-{4-]

- (4-chl oropﬁ%ﬁ??%-%ﬁ?s*ﬂq%ﬂqﬂﬁ4éﬁﬂy3-c]pyridi-yI }butan-1 - one 2- Ami noet hyl
441- (4-chl or ophenyl) - 1H pyrrol o[ 2, 3-c] pyri di n-3-yl | pi peridi ne-1- carboxyl ate

3-(3,6-Di hydro 2H pyran_.4 y|) 2 nmethyl 1 (4
nethylphenylfgﬁﬁld§¥?5f%f2ggf%‘ﬁGEidine 30or a pharmaceutical |y acceptable
salt, or N-oxide thereof. In one aspect, the invention relates to a conpound
of formula ( f,or. u i n . therapy. .The conpounds as defined above are useful
as inhibitoréa%ﬁlﬁgﬁﬁﬁg $v¥T§gH%§_QUCh, they are useful in the treatnent or
prevention of conditions and di seases in which inhibition of 35SSA activity is

beneficial. Mre specifjcally. th re usef for.the treatment or WO

2011/ 113703PCH B30T aRTas " Dl Bh SR Rk 6 TR a e ory

di seases, | nmmunbutoreduit@comume tight sorddeniplionomclpddsiipitantorwiefe tharpur ogrowt h. I'n
particul ar, ko8 REI@Ker 10gh compoundfofformil a (1) are useful for the
treatment or prevention of arthritis (such as rheumatoid arthritis, juvenile
rheumatoid arthritis, osteoarthritis and psoriatic arthritis), synovitis,
vasculitis, [ a Ialb-e 1.t Rk Nt L ion. t.he . s (isuch as
Crohn's disegggghgﬁggﬁgtgégﬁgg%i9?%% Pﬁ?$é%ﬁng%§9 8%giddﬁ?gg%%&g%§ irritable
bowel syndr ofrE)Posifeth b dic Beepsy safenintopr eand gleishes Jigoginlly el weervgsedi sease,
vascul ar - dengitdifpic R AP0@L Yeih DEdAMTRLOE Yol REASRSI LS fRirfacaichima, chronic
obstructive pul nonary di sease and acute respiratory distress syndrone),
fibrotic i s&dses (including idiopathic pulnonary fibrosis, cardiac fibrosis
and system c sclerosis (sclerodenna)), inflamuatory diseases of the skin (such
as contact dermatitis, atopic dermatitis and psoriasis), systemc inflammatory
response syndreBentsepstdhersipincidempeRplrxiamd ternaagd isprme cestiéint Pons of t he
liver (such ascl@utioh SR aRePathddi®rdeléncP i ihiBcYn Qldbiidky cirrhosis, al coholic
Iiver disease, sclerosing cholangitis, and autoi mune chol angitis), diabetes
(type | or 11) and/or the conplications thereof, chronic heart failure,
congesti vwe heaf tffdcald h&ntl SEhem 6 dh&eases cqspehd ase séirake Rdigheutic

i schem a-reperfusion injury), .an ocardjal infarctjon and/or e

conpl i cation ‘?%@%@%F?m%@F%eqéﬁﬁgwg%V@ﬁfﬂhﬁ?“?ﬁﬁo~Bﬁﬁ8 ﬁﬂém%?HTﬁé}W nvention
are especi al $oyneusebritharke@dy ortsiitgective@t.n@bfectQlivep ireMaibitiod bf @ffedlaseitditli S,

including, but not limted to, giant cell arteritis, Takayasu's arteritis,

Pol yarteritis nodosa, Kawasaki di sease, Wagener's granul omatosis, ChurgStrauss
syndronme, m drreBenpiderpol panginidt ihs, mijdraotveSehiddal @iysiolpgitg us@ijtions or

cryogl obul i nem a, -cutanepus |eukocytoclastic.angiitis and primary angiitis of
the centrl RerQuElfet Berey €ty Simplnd & B8 pieabon APl st o ¢ ne

i nventi on ar@aespede@hdyiniyseflud afsarjed render elatdvé ritut of confretdrat ovdtoaant hriti s,
chroni c obstructive r I ar. a i ermatitis. 30 In view of the
evi dence cit%ﬁg?ﬁ”?ﬁgM£§§5§H¥ﬂ??§§%§rﬁgﬁmihﬁ?d@ﬂg%mggmﬁ%&ﬁggﬁig‘éﬁ in severa
cancers, i ncyieditrgagastmipoulan ¢teripvenredra ngntgy, hydepatsomthe dhdd Headraing neck

t unours and ] ear| i dy.l.nacti VAP- | anonmas nore
slowy, and %ﬁﬂéwghﬁg?gfﬁ%hl|%%H%%ggégﬁﬁbkﬁfkgﬁgkgﬁgwg 8%%%%é€w%%§15 al so
expect ed 3t hatn a yWOuRGihd preAGHY SPCITNEPROL R/ B5B81@ ganic Chemistry of Drug Design



21 the conpounds of the invention are anti-anthogenic and therefore have
utility in the treatnent of cancers by inhibition of tunour growh. The

i nvention t Q2914 ¢30Wes t he conpounds of fornula (1) abd¢EFERYPLIYSES| n t he
treatment 5 or prevention of the abovelfrentioned conditions and di seases. The
invention also includes the use of said conpounds in the manufacture of a

medi cament f @1d Pe ActemPmdive Loevipr Ademic dieso200herm8Sédhetivisered «condi ti ons

and di seaseseondnd SIMERNVRoA Wal BEHAPLEI babiides MBhedS:Jupt, shdveatarent or
prevention of such conditions and di seases, conprising admnistering to a

mamal , i ncl WEFHY HERO O RCEdY SHPPS BEHN Meat it BF feetiopdn iBunt i nof a
conpound as @ef inRede abayitaioMeiBolsvedeliihBeat:adinb argipllaliiCl Ul eivbhese wherein the
subject is identified as_in need of a particular stated treatnent. Identifying

a subject’i nPAEs gorprouRd i precitife dt<araiks Bfepr?q’iu%sﬁ’éd‘fdﬁd‘@jﬁ‘r@ﬁ?tnob?m’éedst&bj ect or a
heal th care peafesshaRaindandcican dev.sul] Chydey( Binfion@PkMiI@N)r Phen@b] ective
(e.g. neasurable by a test or. diagnostic nethod). In other aspects, the

met hods her e?aﬁbafrﬁf?ldﬁ’a@“f’??é’é%‘nlflﬁf'f“gté(?nalcgé?fﬁ’?i sing nonitoring subject response to
the treatnment adm nistrations. Such nonitoring may include periodic sanpling
of subject tissue, fluids, specinmens el]ls, proteins, chem cal markers,
Qenet s 50 miaran dhe prdne S MRaRtendrl s i Bt PSiied REMBahe e v egi men.
I n ot her wret fhadslso tth@npudj dchitd, Sy@aes coleaae dN-eides denpiofiivedo@s thdiedieed of such
t reat ment byFaﬁlsessr(r)ent for. %]Er el evant mark r, or i ndi caliotr tof Sui tdabi lity for
such treat mehffn & Brfodi et ™ hg” MAlVenf b pravicads & Mt Kod of

noni t ori ng t steadismertic poogressel. Theomet hethde redluche sketch&nst. eferodiscdletser m ni ng a
level of di a%nlg%:t in%nt%%elésegnd 12 rekegrrﬁ)srs( fraftiom ?‘snééntbg‘r ga%ént el th%?l 1|1retf(%/rgle del i neat ed
herein modul at € %y a conpoun hereiny  or |agnostp| ¢ 'measur 8men f’e.g.,
Screen, assay)asi mcenis Uopdcor sneljhad ririgref oo hvo enaitisoaept Pibdt@cdanpracai ®or der or
synpt oms £ heyeoh, deldNGAL RS &1 Rt dHOL L0, bAES SRl EEhyPaR, PEARAAT ni ster ed
a therapeutic anount of a corpoun erein sufficient to treat the disease or
synpt ons 30 gdeerieiofl.isoliges, Whiglebangfe phdaek ér theie per mis e daisrfomperr pemfxddescan be
conpared to knpwa levels of Marker in either healthy normal controls or in
other afflicted patients to establish the subject's disease status. in
preferred enbodi nents, a second |evel of Marker in the subject is determ ned
at a tinme poppt hafRhdsd BARRS @ﬁtxﬁa(}mbg%!:cp%s afictf e GhEStaphRYRle, and the two
| evel s are conpared to nonitor the course of disease or the efficacy of the

t herapy. ¥ n BBegeicraeifllr efepiobld efdbodiciferst sbasg prdaionr sdltshetiereofevEte of Mar ker
in the subj egtarhsolo 0L EDR FABRETLEPZRA I APRINS a Zn Rl B lchhp@d aRr i Or to
begi nning treatnment according to this invention; this pre-treatnent |evel of
Mar ker can tﬁérﬁpe&éca@éﬁﬁaﬁéan-?%wtaﬁ@ angPast agitiqpesplk Bymp fhat hecupspetreaf t er the

treat nent copgiengesm.t Codptuaidmiune Hahe walif | Gaemicdfcah R toRBLMER .(hédi N certain
nmet hod enbodi nents, a | ev Mar ker activity in a subject is

. el of Marker. or >
det er ni ned aPheEBEPUIGHER 2eceRiarrd ofldlirn Ntk 8y fcaiay e Reisg formy i her
measur ement  @lprdvbntk atidl Bxalpleptain o BYigous hyidQkudURSSaUest tiorfdeom t he same

patient, another tient, or a.normal subject .be useful in determ ning
whet her ther %?%Vgé‘gg%’%‘?enbydﬂ?ef‘ gt eanlbﬁmﬁisﬁﬂg@%@aCﬂ 8"uesited'ef f ect, and
t her eby per mivch bn@riadjatig] semt acof, pApsageacldeuglrciyaceas aappicdphdiatgruvidet er m nat i on

of Marker |evels may be perfornmed using any syitab sanpl j ng/. expressi on assay
et hod knowntth EHEsoE b ligs o5 EG Hor B <R ok it g eu RS A8or f 1w
sanpl e is fi w8kndsepmnechcids mpthanesuihoeic tacid ExAmpdesicabidsuhiaabhad, sanfplces i ncl ude
bl ood, wurine .Jis§uebdnp%th oQichek.gelﬂs. and hai.r sar Iesdcontaining roots.
Ot her sui’t abfs" S5NpIES WOUI B Ko 8" THe “persBR  SRIPed™ P HRE art . .

Det er m nat i omidybernzsic priot @cabit eaié higl dntkeo ExaniRiNgdy bev edldtidnesaly fgrmMae kler | evel s) in
t he sanpl e can. he performe( ng any suitabl e techni que known in.the art

el udi o, butRe PR Ryt T e B0 S bR S AR IR 0t OF N s sy
t echni ques, ol dori erampR/ ehewnik, ekylamines demedingebibdsinor @als- suchesPCR, and t he
e o BT LA, SHE LA BT SHEkLed ehofl TRl ol HiE NGt 00 15 a
phar maceuti cafF conposition conprising a conpound of rmifa i), together with
one or nore pharnmaceutically acceptable carriers and/or excipients. For
clinical use, the conpounds of the invention are fornulated into

phar maceuti cal formulations for various nodes of admnistration. It wll be
appreci ated that conpounds of the invention rmay be adm nistered together with
a physiologically acceptable carrier, excipient, or diluent. The
pharmaceutical conpositions of the invention may be 30 adm ni stered by any

P T | I | . | Y2 | I e . . = - =1
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The formul ati ons can be further prepared by known net hods such as granul ati on,
conpression, mcroencapsul ation, spray coating, etc. The fornul ati ons nay be
prepared |s W) 28d&AAEHt i onal nethods in the dosage form SCTERMIEIS318capsul es,
granul es, powders, syrups, suspensions!® suppositories or injections. Liquid
formul ati ons may he prepared by dissol ving or suspending the active substance
in water or BfHempelt apl salehireriede aghpefogn.anigh gpalvtlcddnayydeiceoated in a
conventi onal 4 BPRRE andkR: @I Ntai n therapeutically effective plasm
concentrations for extended periods of tine, conpounds of the invention 20may
be incorporated into slow release fornul ati ons. The dose | evel and frequency
of dosage of Thdw@ogpgci fic conpound will vary depending on a variety of factors
i ncluding the potency of the specific conpound enpl oyed, the metabolic
stability’ant [F‘éﬁ‘ﬁ?ﬂﬁ’u?ﬁs o dhq ig¥ngen. h gy 86%?9&?&&?"‘1% Ay ‘ﬁ‘étqfélﬁt“a%‘caé%g%f, body

wei ght, generahulheabt h, sex, diet, node and tinme of administration, rate of
excretion, drug conbination, the severity of the condition to be treated, and
t he patient undergoing therapy. The daily dosage may, for exanple, range from
about 0. 001 Q@rdnQy peRutd dEbdMgEnRer thkiidventdh ideady theei watttte, X @adm ni st ered singly or
mul tiply in doses .g,.fre 0 0.01 t 0 about 25 ng each. Normally, such
a dosage is %F%é‘r’?%%ﬁéﬁ‘l@’E&J?’%bﬁgg%@;gﬁdegg%%ﬂﬁfﬁ Stration may al so be chosen.
WO 2011/ 14 3798 RGHHIEP26A R/, B538 ¥B8in2 4 RRERARATI 60O+ COMPOUNDS OF | ' HE | N VEN

" ION The co un of . £o a above be prepared by, or in anal ogy
With, conven{fllpgoﬁlgllar%élfl%{éd2%%4%%“86%%;%%%%&’ “I ntermedi at es and conpounds
accor di ng t otht iemelxadnpd RS RAFY 4ndéV prees éefined shventr on may in particul ar be

illum nated py.the follpwpng Schemes . Definitions of variables in the
structures in schemds herein are commensurate with those of correspondi ng

posi tions i ntht hemflorod RS R4S, ambateds dginel abovi.nSchenme | . General synthetic
routes fqg preparation of conpounds of fornula (la) wherein W, Z Rl and R2
are as defined in fornula (1); 15Conpounds of general forrmula (fa) can easily
he prepared Thegnodp Bl-pyrrolor,3- clpyridines (Il1a) by either reaction with a
ketone to ingr, a. [ | fol. i ion of le
(for exanpl einﬁlgggﬁ%ﬂ%ﬁ{é:dp&egggﬁlgﬁgg?gmaﬁgﬁggw%%%ggﬁ’o@%bgﬁfﬁ%%’l la / |Va),
or by initialC(Phtor Sdedvyiconsush ap pipthilond. elgdnchy rrapyieariiiciloningf cugreftiinet i onal
group at R2 ﬁr@@frecp%ﬂlbpﬁmglgdl%f ied bhadl el rehmB@likye Iﬁzan(ﬁ%r!ﬁ}efér\/@l)- Conpounds
20of fornulae (lIna), (lVvVa) and (Va) can easily be converted into conpounds of
general WO guPHmersh ggPel-EP2011/ 053818 25 formula (la) by standard synthetic
nmet hods. Alternatively, 4-Chloro-3-amnopyriclines (Via) can be cyclised with
the appropriate al dehyde to gi ve conpounds of general forrmula (Vila) foll owed
by introduct Tee™8FPY. 2. 1 (for exanple by an arylation reaction). The latter

approach is knoWardnQy thaseedaskhioi@eni Bf tHa€inddntion Ol RXa@PIrRNl Rydkbbegt al .,
Synt hesis, 24, 53981-3987, 2008. Schene 2. Ceneral synthetic route for

preparat i on BREShEBiHdNIG: ToRmrd & B ICTeBHCESDomer BB anothiHer NBoc

( llb) MsO, %rrkntly preferred embodiment Y is H, OH, or NH,. In an alternative currently preferred
embodiment Y is hydrogen

The group Z

7. is selected from hydrogen, fluorine, hydroxyl, C;4-alkoxy such as methoxy or ethoxy,
30 halo-Cj4-alkyl such as fluoromethoxy, difluoromethyoxy or trimethoxy, CONH,, cyano,

SO,;NH,, amino, NHR® such as NHCH;, NHCH,CH;. In a presently preferred

embodiment of the invention Z is hydrogen or hydroxyl.

The group W



R113(OH) 2 NR2ZN.R2 W(Ib) MO0_ R2 wherein W Y, 7, Rl and R2 are as defined
in formula (1); Conmpounds of general formula (I b) can easily be prepared
from br onoi MIBPEY180) by either introduction of R2 (fSFETERHPIBESSyY

nucl eophilic substitution) followed by"R (for exanple by a Suzuki reaction),
or by reversing these steps (Wth an appropriate protectin roup strategy).
15 Schenme 3D Gapepdl Psprehenbelingy ek the grvepicaipWriattleticdofore vAlE of formul a
(1), VIO 2041} LISFABACTHEPALA 083811 26 nato NEERINln & nidddnafid, and Ie are

as defined in forrmula (I); nmpounds of general formula (lc) can easily be
prepared accOfieiragettd &t ARHAPacEt hddeoBeTKERHD Arefaed SaToeditERt W IS t erat ure,
for exanpl e, nyogkhe cyclisation of 3-hal 0-4-Bpyridin-4- yl)carbonyl conpounds
of general fornmula (He) with hydrazines, or by cyclisation of conmpounds of
general fornula (Inc) to give conpounds of general formula (WO, and subsequent
i ntroducti ontRd group Rf or exanpl e by an arylation reaction). Such nmethods are

known to those skilled in the art, for. exanple in Ven et al, Tet. Lett., 50,
383, 2009 an PE TR PR of theyiinyepipn et DheRb 6L186Ef?b.e’,~‘e%1 lerosd Fudusn - 2007.
Scheme 4. GCepenak, symtafiet | ©rinddhe fyaizinpr epahatyl amstofite€ avipouidsr aforef or mul a

(2:)?_?]_/ 1 137égvm gt%ﬁ\{%ké’%%géga}g%ggz sua(':L%s a(':ﬁlog)e(];rl HLE)(IJO,IC9aIIOP&miIEIIIEYI (S!lgh, as VO
10 methyl, ethyl, propyl or isopropyl, halo-C;4-alkyl such as fluoromethyl, difluoromethyl
or trifluoromethyl, Cj4alkoxy-Ci4alkyl, hydroxy-Cis-alkyl such as hydroxylmethyl or
hydroxylethyl, cyano-Cj4-alkyl such as cyanomethyl or cyanoethyl, amino-C;4-alkyl
such as aminomethyl, aminoethyl or aminopropyl, C;4-alkylamino-Cy4-alkyl, di(Cy4-
alkyl)amino-Cy4-alkyl, -NR**R*®, -NR°C(O)OR’®, -NR°C(O)R’, -NR°C(O)NR**R*®, -
15 C(ONR*R*,-C(O)R’, -C(O)OR’, and -NR°S(O),R’.

In a currently preferred embodiment of the invention R' is optional substituted with one
or more substituents selected from halogen such as fluoro or chloro, cyano, hydroxyl, C;.
s-alkyl such as methyl or ethyl, halo-C;4-alkyl such as fluoromethyl, difluoromethyl or

20 trifluoromethyl, Cj4alkoxy-Cj4alkyl, hydroxy-C;4-alkyl, cyano-C;4-alkyl such as
cyanomethyl or cyanoethyl, amino-Cy4-alkyl, Cj4-alkylamino-Cy4-alkyl, di(C;4-
alkyl)amino-C;_4-alkyl, -NR*R*B,

In another currently preferred embodiment R' is heteroaryl such as pyridine-2-yl,
25 pyridine-3-yl or pyridine-4-yl optionally substituted with one or more substituents

selected from as fluoro, chloro, and C;4-alkyl such as methyl, ethyl, propyl, or isopropyl.

In an alternative embodiment R’ is phenyl, optionally substituted at one or more of the
para-, meta- and ortho- positions by one or more substituents selected from hydrogen,
30 fluoro, chloro, cyano, hydroxyl, Ci4-alkyl such as methyl, ethyl, propyl or isopropyl, or

fluoromethyl, difluoromethyl, or trifluoromethyl.

In a currently preferred embodiment R' is phenyl substituted at the para position by a
substituent selected from, fluoro, chloro, cyano, hydroxyl, C;4-alkyl such as methyl,

35 ethyl, propyl or isopropyl, or fluoromethyl, difluoromethyl, or trifluoromethyl. In an



27 pyrrolol 3,2-dlpyrimdines (lid) and reaction with an al dehyde, foll owed by
reducti on and subsequent introduction of le (for exanple by an arylation
reaction). SVeRMHMEPAWds are known to those skilled in t RETEPF1/PF$18exanpl e in
WD2008070507 and Antilla et al., JOC, B9, 5578, 2004. Scheme 5. General
synthetic route for preparation of conpounds of fornula (1le). N-0
(11e)/\(le) wisereyncuyenty ppfgrrbenahodingst gepidedbsiferigp selécad(ffom MPGompounds of
general formHi@o tA@dngan easily be prepared according to standard methods
known in the scientific literature, for exanple, by condensation of
5-chloropyrimdines (lie) with a Weinreb am de and subsequent reaction with a

hydrazi ne. Spchotetneesydpr@ckdeMmboldifichNoSepikillsuediida & iR ndid pofi@n exanpl e in
W2003039469 and Verma et al, Tet. Lett., 50, 383, 2009. 15 Schene 6. Ceneral

synt het i ¢’ r ot W98 prepar ati on of conpounds of fornula GO wherein VY, Z, R
and R2 are as defined in formula (I1); Conpounds of general fornula (I1f) can

easily be prepared by the condensation of. pyrazine-2-carponitriles with a
Gignard r ealg‘&#mfeé Céﬁ?gya HEC PR @%ﬁa{sgge%ubﬁﬁﬁg PO PPN of amities
GM to give an fdesstdlientsc@asd abmgemepal s, miel, (MEjonamel, ayabiomathiipor Wit h
phosphorus oxychl oride gi ves coppound f neral forpula (Th, Schene 7.
ool synt PEETRorBl: omsEy PERRPA PR B by Con Bt BT Pt i i) - o
2011/ 11370 8PkitbPROAK QBB 8MBro28 methyl( | N) wherein W Z, Rl and R2 are as defined
in formula (I); Conpounds of general fornmula (1g) can be prepared from

1H pyrrol 012, 3-di pyridazines 5 (Jig) by hromnation with Curir (for exanple,
as descri bedni mcuGahdyoprefetredadmbodiByent oflilet thvgnti@y R2 kI Bdmb, di2 00F) submidiigiubsequent

i ntroduction_of Rl (for. ampl e an aryl at.j.on reaction). an for exanple
121 B (hkinSX AR, End L1200 il
by & Buchwakl XA PR PR i) e oot ok B st SRSt for
prepar at i on sbsttenpdisndsedoboveor mul a (1h). HN NHFi | - NyN- R2
15
In a preferred embodiment the optional substituents of R' have a length of 4 atoms or

fewer, preferably of 3 atoms or fewer, more preferably of 2 atoms or fewer.

The group R*
20 In one currently preferred embodiment of the invention R?is —B—Q—[R3]n. ncanbe 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 C35-cycloalkyl ring substituted with R’. Tn a currently preferred embodiment Q is a 7-
25 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 tetrahydrofuranyl, 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 cyclohexyl.



00 10(11h)(1h) wherein Y, 7, Rl and R2 are as defined in fornula (O;

Compounds of general formula (Th) can he prepared by sequential al kylations of
1H, 2H, 3H i mMWMA2YVALEBc1pyri di n- 2- ones {11h) for exanpl ECALPHREES$Bed in 15
WD2008054749. Schene 9. General synthetic route for preparation of conpounds
of fornmula (| i). 121113(0N)2 NBocFt, NBoc 1 TEA Fi 1l 3(OH)2MsO R2 N- R2N-R2 W
(1) wher ei ninv§ cyrrendly mRyfergdgermpdinpeat s it e in@dlni Whergp il i seieyted Ty

2011/ 113798%(%@12@41%&53&%@ﬂ&%o@%@&b’@:ﬁlooﬁmlg@{iﬁﬁﬁﬂ hyfaggxgL b Ebh,)c,can be

prepared from 1l1-pyrrol ol2, 3-dlpyri ci azi nes brom nation w th CuBr
(for exanpl erdlid sBcpy Bedhyiln clh | BaPdt l%zplopylswﬁtyl Léélo Cigalkpuch 1% 2007)

foll owed by gidifidinyl Ndin@EAuEIHy D Q{ﬁﬂlB?on(&}@[ cqmnaakye sy a@liﬂ'eltlﬁﬁertllldx?
substi tutl on) followed by Rl (for exanp a Suzuki_ reaction

rever si ng’ t hEFSE*ggY é??groP%yt 1 é’?'}“’ébﬁr 6‘5‘13’1 %HCE abln%?fh@&“i‘eﬁl@’l g‘F‘?ﬁfﬁ‘y‘%‘%¥ a?regy) Schene
10. CGeneral sysayhed ﬁycrrwt@ REN m&p@r@ﬂt&ﬁmaﬁylc&nf@@wﬂ@ahﬂt favmyla (1j).
wherein WZ, gﬂ &d are as defi ne '&n f.orgu a (lp% ulnds of general
formula (1D ¥ B! gt spree ¥r‘8frr?yi‘llﬁ rBrET s pyrh 6%21“%?8@6@ 19y by

brom nati on mmhdsmmBrl,Aaﬂ@nammamla&yl sA6h Geschyildaebeingl, Gal | ik y®hminb- (;1 Syn. Lett.,
2, 211-214, 2 foll awed b H#oducti gpn of frexa | e by

nucl eophi | i ¢* %@é Sek Eﬁ@%’ﬁgﬂﬁ%}% d ymligz or" exa Igg&‘f * reaction),
or by rewuer sh;ral@pgbﬂneﬁeﬁlyﬁﬁ tapsor(twich mlmnhealpmsgapm ahieh ﬂfeph&(}itthd’hgd @frmwp strategy).

Schene 11. Geﬁfi‘z synthet i ﬁar out e .f g IFC eparation of cO grof formul a
(110. HN. / REKFRRIRS COP(T Ry IRY " hver BYA™YY 27 TRITARY ™ 1@&;@ s defined in
formula (1) N NR®C(O)R’ wherein R® is hydrogen for example and R’ is, for example methyl, ethyl or
n- or iso-propy, -NR‘SC(O)NR“AR4B or -C(O)NR**R* wherein R® is hydrogen for
example and R** and R*® are, for example, hydrogen, methyl, or ethyl or taken with the
15 nitrogen to which they are attached form a cyclic amino group such as piperidinyl,
piperazinyl or morpholinyl, -C(O)R’ or -C(O)OR’, -NR®S(0),R’, -S(0),R’ wherein Rs s,
for example, hydrogen, methyl, ethyl, phenyl-C,s-alkyl such as benzyl or phenylethyl,
and heteroaryl-C; 4-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
20 selected from halogen, cyano, Cj4-alkyl, halo-C;4-alkyl, Cj4-alkoxy, Cjaalkoxy-C;.
salkyl, hydroxy-Cy 4-alkyl, cyano-Cy4-alkyl, amino-Cy4-alkyl, Cy4-alkylamino-C,_4-alkyl,
di(Cy4-alkyl)amino-Ci4-alkyl, ~ -NR**R*®,  -NR°C(O)OR’,  -NR°C(O)R’,
NR°C(O)NR*R*, -C(O)NR*R*, -C(O)R’, -C(0)OR’, -NR°S(O),R’;

25 In an alternative currently preferred embodiment R* is -B-R’, wherein R? is selected from
amino (-NH), Cy4-alkoxy such as methoxy, ethoxy, propoxy or isopropoxy, C;4alkoxy-
Cy4alkyl such as methoxymethyl, methoxyethyl, or ethoxyethyl, hydroxy-C; 4-alkyl such
as hydroxymethyl or hydroxylethyl, cyano-C;.4-alkyl such as cyanomethyl or cyanoethyl,
amino-Cj4-alkyl such as aminomethyl or aminoethyl, C;4-alkylamino-C;4-alkyl such as

30  methylaminoethyl, di(C,4-alkyl)amino-C_4-alkyl such as dimethylaminoethyl, -NR**R*?,
-NR°C(O)OR’, -NR°C(O)R’, -NR’C(O)NR**R*, -C(ONR**'R*, -C(O)R?, -
NR®S(0),R’, phenyl-C_4-alkyl and heteroaryl-C,_4-alkyl, and wherein any phenyl or
heteroaryl residue is optionally substituted with one or more substituents selected from
halogen, cyano, Cy4-alkyl, halo-C;4-alkyl, Ci4-alkoxy, Cj4alkoxy-Ci4alkyl, hydroxy-C.

35 4-alkyl, cyano-Cy 4-alkyl, amino-C; 4-alkyl, C;4-alkylamino-C,4-alkyl, di(Cy4-



20 Compounds of general formula (l1k) can be prepared by cyclisation of
conpounds of general fornmula (ilk) with hydrazincs, for exanple, as described
in Deeb et aVO2013l¥¥al of the Chi nese Chem cal Soci ety PCIEEANIOBPER- 94, 1990.
WO 2011/ 113798PCT/ EP2011/ 053818 30 Sch¥he 12 Gener al synthetic route for
preparation of conmpounds of farnula &11) NN-N RINH2NH, / 0\ H2NR,  aN Rz
(111) wher ei #Hk®amigodnd-afgl NR"Rs Q¥ T HOOR nNRcﬁ(QﬂPr aNR'§ONBrmounds of gener al

fornula (11 )c@NRb’@%t@@a}ﬁfect(byommﬁg@)mrpr&fldeq@ﬁmwm iofg-gengr@l formula
(I't1) with hydrazines, fo npl e, as described in Haider et al., Journal of

t he Cheni cal 15888?%%“9RBF3€F{9)R W&ﬁsé?d’t"ﬂ&i’i%’gin Organi ¢ and Bio- Organic

Chem stry, 1, 169-72; 1986. Scherre 13. General synt hetic route for preparation
of compounds_of fornul aU’%“d Urn) wherein You 1(B1 nd 1(2 are as defined
in formula (int efSYE‘BH"}S(B ’éedc?fnb@‘@%?tél"f Fhﬁrlﬁ’{‘fp%on(l_?tn) caﬁ BédBreﬁéer%Sd by
sequenti al aldtywbditoan / arylation of 711-pyrrolo[2,3-d]pyrimdines (Tim, for
exanpl e as described in W2009080682. Schene 14. General synthetic route for
preparation of conmpounds of fornmula (In). RRNH,NH, Cl 0 (11n) 20wherein Y, Z,
121 and R2 amea aﬁrdﬂ&f ipR@gretl f&nfb@dlﬂiﬂﬂt&)f(the) 1nv£ﬁblﬂ’p®3ﬁd§elﬁfedgmm&|rphf)m{dml a (In)

can be prepared |IS tion u)g‘s of e 11n) W th
hydr asi hes - FOPBKBRTUIEY GReB0 T BN PR Bt O SBUPHAT B Or gani c
Chem stryy 73¢Lthyl3A0: BOI0Ging 20Q8-ylR2&thyWRar @yl /1di1aBy@8pyBidlinyl, piperidine
including piperidin-4-yl, piperidin-4-yl-methyl, oxo piperidine, piperazine including
piperazin-1-yl, oxo piperazine, or piperazin-1-yl methyl, any of which being substituted

by R? on the ring, or on the ring nitrogen in the 1-position.
15 In an alternative currently preferred embodiment R” is selected from:

(i) piperidine including piperidin-1-yl, pyrrolidine including pyrrolidin-1-yl, and
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl any of which being substituted by R?
on the ring.

20
(i1) a mono- or disubstituted amino group, the substituents being selected from Cq4-alkyl,
hydroxy-Cj4-alkyl, halo-C;4-alkyl, cyano-Ci4-alkyl, amino-C;4-alkyl, C;4-alkylamino-
Ci4-alkyl, hydroxy-Cj_4-alkylamino-Cy4-alkyl, di(Cq4-alkyl)amino-C;_4-alkyl or Cs.
salkoxy-Cy4alkyl wherein in any of the foregoing an C;.4alkyl part may be methyl, ethyl

25 orn- or isopropyl and an C;_4alkoxy part may be ethoxy or methoxy.

(iii) an C;4alkoxy-Cy4alkyl, hydroxy-C; 4-alkyl, cyano-C4-alkyl, amino-C; 4-alkyl, C;4-
alkylamino-Cj4-alkyl or di(C,4-alkyl)amino-C;_4-alkyl group wherein in any of the
foregoing an C;4alkyl part may be methyl, ethyl or n- or isopropyl and an C;_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-

35 methyl-amino, 1-hydroxyethylaminomethyl, piperidin-4-yl, 1-hydroxypiperidin-4-yl, 1-



N=N, (-z PhCH BrNH, NH, NN R2-1IN=N R NH,iichz RO wherein Z, R and R2 arc as
defined in formula (I); Compounds of general formula (1lo) can be prepared
accordi ng t VSHEMTB5, for exanpl e 5as described in HaPHEEPENPSIS Jour nal of
the Chemical Society, Perkin Transactibhs 1: Organic and Bio-Organic

Chem stry, 1, 169-72; 1986. Schene 16. Ceneral synthetic route for preparation
of compoundshFoxyRPsHdinat-ymsihyl. 1-hydroymestieinperdingnd. Ry darecthdrigaidiméd in for mul a

(1): Conpoungds; of c\deHes) pfp@rri(ﬁ}rlhgfl,(ll(@-): £B0n R RRA-Qd1 QL siong to Schenme 16,
for exanple as described in WD 2007134828. isOptiona i(%}’ a conmpound of formula
(1) can al soYheethy-awsidnfad iheesthyhdf werzd dnpoisHa-opciddr it &&1) in one or

mor e synt het iuﬁipﬁir@ﬁﬁ-mme_ﬁ)gipkm-a 1, ahbrewoahionsndayeiReen-apedp- Acacet yl
AcOTl acetic acid agaqueous Araryl Boctert-hutoxycarbonyl cal cdcal cul at ed
catcatal yti clipshrlapioehty hpwd -Harepeedi-dnt-Grydiongen- yge-1-yDpiperidin-

2011/ 113798PLYY, ERP2Qd AR 3B IBn@Zmino)propan-1-one-1-yl)-piperidin-4-yl, 1-(2-

(tertbutoxycarbonylamino)ethan-1-one-1-yl)-piperidin-4-yl, piperazin-1-yl, 4-
methylpiperazin-1-yl, piperazin-1-yl-methyl, 4-methylpiperazin-1-yl-methyl, 4-
methoxycarbonyl-piperazin-1-yl-methyl, hydroxymethyl, 2-hydroxyethyl, 1,2,3,6-

10 tetrahydropyridin-4-yl, homomorpholin-4-yl, 2,2-dimethyl-morpholin-4-yl, 3,3-dimethyl-
morpholin-4-yl , piperazin-2-one-4-yl, piperazine-2-one-5-yl, 8-oxa-3-
azabicyclo[3.2.1]octane, 4-tertbutoxycarbonylpiperazin-1-yl-methyl, 3,3-
difluoropyrrolidin-1-yl, , 3-hydroxypyrrolidin-1-yl, 3-methoxypyrrolidin-1-yl,
piperidine-1-yl, 4,4-difluoropiperidin-1-yl, 4-hydroxypiperidin-1-yl, 4-

15 aminocarboxypiperidin-1-yl , 3-methylmorpholine-4-yl, 2-secbutylmorpholin4-yl, (28,
6R)-dimethyl morpholine-4-yl, 3-methyloxycarbonylmorpholin-4-yl, 1-
methoxyethylaminomethyl, 2-aminomethylmorpholin-4-yl, 1-methoxyethylamino, 1-(3-
aminoethylpropan-1-one)-piperazin-4-yl, 3-aminocarboxylmorpholin-4-yl, 3-
(morpholine-4-carboxy)-morpholin-4-yl, 3-(1-aminoethyl- 2-aminocarboxy)-morpholin-

20 4-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-tertbutoxycarbonyl-
Ipiperidin-4-yl, formyl.

25 In any of the compounds of the invention, the R* group may be any one of the specific R

groups of the corresponding position of any of the examples described herein.

Specific currently preferred embodiments of the invention include:
4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]cyclohexan-1-amine

30 1-{4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridine-3-yl]piperidin-1-yl }-2-
hydroxyethan-1-one
2-Amino-1-{4-[1-(4-chlorophenyl)-1 H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl }ethan-1-
one
3-Amino-1-{4-[1-(4-chlorophenyl)-1 H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl } propan-

35 1-one



DCMi chl or oret hane DI PEAdi i sopropyl et hyl am ne DVAdi net hyl acet am de

DVFdi et hyl f ormam de EDCL - et hyl- 3- (3-di net hyl am nopropyl ) car bodi i m de

hydr ochl ori dBOPEILI3&Wt rospray ioni zati on Et 0OAcet hyl acetPRTEPALYE$$IEt hanol
hour (s) HBTUO- benzotriazol e-N, N i s, Ni et ranet hyl - ur oni um hexat | uor o-
phosphat e HOBT1- hydr oxybenzotri azol e hydrate IIPI.Ollnith Performance |Iiquid
Chr onat ogr aphP-(4BssERcnRegiEtagl |-onInvesis- lsperphehet ry | BX2- | odoxybenzoi ¢ aci d

I nt | nt ermedi @T%@%&%mhﬁmnﬁhiﬁQﬂﬁ}épﬂlziﬁ‘mﬂl%om%ﬁﬂe i nCPBAmet a- chl or oper benzoi ¢
aci d Menet hy]| CNAcetoni tril e MeOHmwet hanol m nm nute(s) Msinethanesul fonate
MBMass Spect $-6heblPirigaB)-l (e Yodiaidel b 1-lagetitsxy bor ohydr i de
NVPN- et hy | pyr4 ohlbRongudrshaédha) 3kid-£ (1 1i1hgnzybizdensaestone) d pal | adi un( 0)
Phphenyl PhMetol uene r.t.roomtenperature SCXStrong Cation Exchange
5 1-[1-(4-Chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]pyrrolidin-3-ol
3-Methoxy-1-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]pyrrolidine
1-[1-(4-Chlorophenyl)-1H-pyrazolo|[3,4-c]pyridin-3-yl]piperidin-4-ol
1-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidine-4-carboxamide
4-[1-(4-Chlorophenyl)-1H-pyrazolo[3.,4-c]pyridin-3-ylJmorpholine
10 2,2,2-Trifluoroacetic acid; 4-[ 1-(4-methylphenyl)-1H-pyrazolo|3,4-c]pyridin-3-
ylJmorpholine
4-[1-(2-Fluoro-4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-ylJmorpholine
4-[1-(4-Chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]-2-methylmorpholine
4-[1-(4-Chlorophenyl)-1H-pyrazolo|3,4-c]pyridin-3-yl]-3-methylmorpholine
15 3-[1-(4-Methylphenyl)-1H-pyrazolo|3,4-c]pyridin-3-yl]-8-oxa-3-azabicyclo[3.2.1]octane
2,2-Dimethyl-4-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-ylJmorpholine
Methyl 4-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl] morpholine-3-carboxylate
4-[1-(4-Methylphenyl)-1H-pyrazolo| 3,4-c]pyridin-3-yl]-1,4-oxazepane
4-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperazin-2-one
20 1-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidin-4-ol
1-(4-Chlorophenyl)-3-(oxan-4-yl)-1H-pyrrolo[2,3-c]pyridine
1-(4-Methylphenyl)-3-(oxan-4-yl)-1H-pyrrolo[2,3-c]pyridine
4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-ylJmorpholine
4-amino-1-{4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl } butan-1-
25 one
2-Aminoethyl 4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidine-1-
carboxylate

3-(3,6-Dihydro-2H-pyran-4-yl)-2-methyl-1-(4-methylphenyl)-1H-pyrrolo[2,3-c]pyridine
30 or a pharmaceutically acceptable salt, or N-oxide thereof.

In one aspect, the invention relates to a compound of formula (I) for use in therapy. The
compounds as defined above are useful as inhibitors of SSAO activity. As such, they are
useful in the treatment or prevention of conditions and diseases in which inhibition of

35 SSAO activity is beneficial. More specifically, they are useful for the treatment or



SMstarting material tBuLitert-butyllithium WO 2011/113798PCT/ EP2011/ 053818 33
tBuO Itert-butanol TEAtrifluoroacetic acid tetrahychofuran

TsOHp- t ol uc¥QgNBH’E aci d PCT/EP2011/053818

X- Phos2- di cycl ohcxyl phosphi no-2', 4", 6' %% rii sopropyl bi phcnyl WO

2011/ 113798PCT/ EP2011/ 053818 34 EXAMPLES AND | NTERMEDI ATE COVPO NDS

Exper i nent al PREDAGUY IHREwE1PH AEl e e GFrdtret BEUat o BEPBirbOstelr @ unl ess

ot herw se spggivfioeds wMb&ionaye reactions were perforned with a Personal

Chem stry/ Bi ot age mi crowave reactor using process vials fitted with al um num
caps and septa. Hydrogenations were performed using a Thailes H Cube.

Preparative bl agRuehiQBdRAM@RNYoMBinPEs oA TR MRrt KorShd i&an@ebr 60 (230-400
mesh) or using a Flash Master Personal s.%st em equipped with Strata ST-1 in
¢

silica gi gat UbESIoRA, ¥ ERIHARe 28 dheRidh rghdisodrapity R asly fdHEd on a

G| ﬁ on Syit eBido@itr$i0 nd Flouomr@ntk) Gyhsark, Rﬁ?&ﬂﬁs}‘, reafdili@n £okheetvam) equi pped

A RN T e T M e el

)S(yTner gi PHydr myvﬁglcg@gsex add) iﬁ‘ijf-@é)leomox)o/NCsmﬁAt ),1&@.$&§i(brosis20ndn;ime GolereRs, or on an
erra Prep , mis 19 x mm s em The purest. fracti ons were

Sl ect ed. cORRGRE S BTt o ey A C i FAE s HAHES it Bng o

i nt ﬁr madilfa]'E e&t}}mr ﬁlllrmiepmredigé [)ﬁlmoheihiﬁldﬁéh’sf asmntdirﬂgirab@@habﬁ safigbme), .

nmet hanesul fo .chloride and triethyl am ne i.n DCM Conpounds, were.typically

rioa ina v gk, BRee SR RSPy e TBRET SR i Bna y s s

was per f or mestldoysis| 3R @b GVE indinmgiey therscsaol hgiieuicil 100hk20@n8eitises Li quid 20

Chr ommogr aph/tMa‘SZl Se'ﬁ“a'ny SRS O r}(%i'é’sl%) ar1(1§étn19| s Qﬂsaedgy%ﬁr%' &) sepsis, .

(1946A/ 1946C 185606 ﬁ) equi pped W th an el ect osﬁ)r ay in ertace or usi ng an

Agi | ent 1100inEuRPh@ogyst/emuytoinatuer sonZ@omag shspec tsudnet aroiconneepddist o an

Agi | ent 00 VSt it i I l.un . mm 1 inL
per mn, ]Igg.r aﬁgﬁ&q%@g@f%é% "?‘lﬁkagf re(?&(} g%glfc iegA())S%AC?&og\[}iér gr%%uﬁlé??% 395 nm

met hod A) or chalaphenotiErex ((Byrler ¢ andRP-Uyampligobsrier¢ol.530ropichegt fityred pm 1.5 nlL
per mn, 30 (Isoggestigir ﬁgdlrteﬂgué' isaiffe IXEQ&S( (-I_sgchogslso&o]; dhd iR EL el(flTsQO 1% TEA) over
7 min, 200-300°nu, nethod B). Accurate nasses (HRMS) were neasured using

ei t her an Ahinjugnt anNBRoROEl R pieeY @d/ ot Be egmpigitioanthereafoo | | PLC syst em (duri ng

t he anal yses the calibration was checked by two masses and automatically
corrected when needed. Spectra were acquired 30 in positive el ectrospray node.
The acqui? ed!t Faisdicyed tpe thigempeyngs afohe my@oon pe stnctiallaeeBEtor g tspimchle mass peaks
was used), of I\%&eﬂﬁmaofﬂa@ﬁﬁm, seiueib fuk Gollie@ i didnaPeiXbricBdU AR t h an Advi o
Tri Versa NanolMate el ectrospray ion source (during the analyses the calibration

was checked Hifritihrgdyaraaisesodogp depyagkidigasac et igrpBaririveCBirect r ospray
m)de: The acwugﬁd.mgmg,angﬁCMPMZ pbBRna2000. @@m[g%g@mﬁe n$sel ved i n HVBO
to hive 10nmM sol utions which were then further diluted with MG T or 10mM WO
2011/ 113798 PETEPITLH 5888 S URCYAUREC preifp atd Pigry retif €ioPeesgRs prior to
anal ysi s)s Thevwmompeunds prepared were nanmed using ACD Nane 6.0, 7.0 or 10.0.
| NTERVEDI ATE 1 53-Brono-1H pyrrol o[ 3, 2-c] pyridine 5-Azaindole (118 ng, 1.00
mol ) and copper(H) brom de (669 n2, 3.00 nmol) were m xed with MeCN (10 inL)
and stirred ftaf alko Deleved that iR dvinpbunde onwas adehech AreMsparmmpiwefuinfoMei@H (12 nl)
and the resultin s#_s ensi O(ﬂ V\ﬁs.vadged. tg water &40 mL d.and extracted to with
Et 0Ac (2 x 66CHS TR UBREpAh ANy SPON G s EGh i PHER AR 0 G Sh 8 APih bri ne and

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 VAPI1 and angiogenesis, it is also expected that



evaporated to yield the title conpound (190 ng, 32%. M5 (ESI+) mt = 197, 199
(M:H)t | NTERMEDI ATE 2 15tert-Butyl

3- br ono4H- pyWP 3141 B7%- e] pyri di ne- 1- car boxyl ate To a m xPGFEPYIN¥EEr nedi at e
1(1.80 g, 9.14 ninol) in DCM (60 mL) wHs added di-tert- butyl dicarbonate
(2.18 2-, 100 nmmol) followed by 4-dinethylam nopyridine (122 ng, 1.00 nmol).
After 80 mi niht KEMEGINGY PorCViBENH e cdtiwngipeememng 2terfery Tawe Vs RRdhowi t h 20 0. 1
MHCL (25, 1QcakdMa) o@kcRIVyRhibidBe randRPGwinayer was dried (Na2SO4), filtered
and evaporated to yield the title conpound as a |ight yellow solid (2.47 g,
90% . MS (ESI+) miz = 299 (Mt TY. | NTERVEDI ATE 3 25t en- Butyl

3- (4- chl or ophenyohridd thBY 10413, Bm@hme bidbAgid dEabRoxy hatig the\Watment

2011/ 113798PCT/ EP2011/ 053818 36 Internediate 2 (33.0 0.10 nmol) was m xed
with 80% équ@oﬂ@vﬂfl%t"ﬁd%é‘?‘fYﬁﬂé"n‘(“T‘eﬁLC))ndlﬁonékﬁnér%i?ﬁ%’ﬁg%ﬂfoﬂlb’ﬁ‘?%’na‘ﬁ?od (23.0 nyg,
_(I)_ 15 E’n’Dlz aﬁidlﬁ&@@%&iﬁé Bﬁﬁﬂ cﬂ?po?ﬁgﬁltm{&%%lfacmrg 05 61 medlcargené (f:)oé the trelatment dded g
etrakis-(triphenylp al.l acliu ! was added an
the mixture Qéée@%/‘i"tnr"gg‘ ét’ové@? 51 R %an%&FSF%SFSngB%Wﬁ]&OH m%J)FIO{eo. 8 nL) and
Et OAc (8 5 minclhddaeicehoad@de deatnidie omré(\tetiﬂi(el Mscheetitidnk wgedscadd chlgridiegani ¢ | ayer
was separ at edd .FI ash tchr omat g?%gﬁ Et OAc Iuc?n%%§ %gf\%gtthe ti tI e conpound
(21 ng, 649% “IHPEVELESPHIR e &182%‘5? 8%“3% VG BURE 328. 0980.

| NTERMEDIAT Eofd cb@3eynd-aClidfi@edgploieny 1) - 1H pyrr ol o[ 3, 2- e] pyri di ne Cl N NH
Internediate 3 (2.20 g, 6.68 mmol) was mxed with DCM (20 nL) and TEA (10 nL

130 nunol) After 3 h the m xture was evaporated and then co-evaporated with
MeOH (3 Xx). Mheodseklimhaed\lmindhcslsteItmdwhcsreiEttl&Aaubjéaes wtntifiedadinwashaddh wi th 10%

ag. Na2Cx3 (3 5n e organj c. | was dri ed Na2SO4) and
concent r at edpatﬂxcugl etlatad Erﬁ tmfmd'f%nuéyom %ﬁur% Cé)lfgﬁ%d %f Sug% atmﬁ\‘% I]Et§| +)14'3 = 229,
231. | I\I'I'ERI\/E]Dtlgkffdﬁt &f & smhje@ut y health care professional and can be subjectlve (e.g. oplmon) or

4- (3- br onp- 1 pYGI @10k 3 AaP¥Y b L b YloLRi RERIT ne- 1- carboxyl at e

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.
25 '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

35 certain preferred embodiments, a pre-treatment level of Marker in the subject is



20 Internediate 1 (394 ng, 1.99 mmol), tert-butyl

41( et hyl sul f onyl ) oxyl pi peri di ne-1 - carboxylate (614 ng, 2.20 mmol) and
Cs2CO3 (1.30V920148667%unol ) in DVE (10 nlL) was heated at PSHEE2@YEBHBght . Most
of the solvent was evaporated and the #esidue was purified by flash

chr omat ogr aphy (3% MeOH in CHCE) to give the title conpound as an off-white
solid (260 nfflermisy priggo(tEGTNE Hpitment3geyrdingy thigigEntion; NFERVEDRATE 6 WO
2011/ 113798Py EPR@1dd: QRB&LS b3 Cotapird BUhY hevAdd idkdr i kb hephenyd) - 1

H pyrrol o[ 3, 2-c] pyridin- -yl]piperidine- - carboxylate A m xture of

| nt er medi at elr&tpesBeqyggeesolo tigferipn e cfikorcpg! haueagnsy, 0. 25 mol ), 5

tetraki s(tri phenyl phosphi ne) pal | adi un{0) (6.00 ng, 0.005 mml) and

3, 4-di ehl or ophenyl boronic acid (23.0 mgf 0.12 mml) in 1,4-dioxane (0.8 ml)
and wat er’ ( O.HZCCFH”,“)m?R%%l Hehatliognizt 2 gyyelcl YagkergorMarshaackyig @ i)ls‘&i’dﬁ?&fs was
purified by piepaktati ¥at bk @dpagionerfMiekdr ildvkie, CONPAUMBeraseadiroMunt 6 solid (12

9
FngZRK/E/oDi A'Il_JE -?rkgrElgxlleT)obtgi%édcf()jre\]:igl{sly%%:gllfl!’sgq%rlltkllsfrodm t é:l%élrr]fespzaétliént,f zgll(';trlllgr [ﬁlﬁ?ﬂt,l336'

t en- But yl 4415+ pyivil €ubgecB-relyphyer isdiun 13 dytdrbmining wBetBert @érkghycdsopy red diene- 1-

carboxylate HN O 15A suspension of 1 rrolol2 3-clpyridine .95 g, 8.05
oty Yt or ¢ BOEYPT B nehe eur a4 SHFERON I B gt A5adedeitio®] and ko
(0. ?5 g, 1&7.&d?ﬁgip¥iaté.mM1iatiéd6f5 Mal;@ei \)msls g:m':]lﬁdpeetbroml_elﬁf%sg)g Ay enitibght ddTge -
m xture was a 0 ice-water inL). e nl) was added. e
Fesul 5 no. sor T GHo s ST tekrpr Al P et S NN e e ot ed ¢ hr co
times with DeMidveORid Sudple 30O firsnkgmovdhéonr gaubjcct. Ilayeplss wesdaldn sooptid ned and
concent r at ed;, 30d. A, 1851 de,BRuRULILEARY i 83D ShNATRLoGEARIY, (9 1

DCM MeOH) to yie the tithe conpounof as a lI'ight ye‘ﬂlow SO |ofl(rf. 19, 92%.

M5 (LSI +) = G06r fulit) sampleNVeRNMBEDKATE @ URGicespt siBlidyih the4it- Dderoimacpophenyl) - 1H- py
rrol o[ 2, 3: €] j.di.ng3- - , -tetr - ri di | - te WO
2011/ 113%8 P@é‘%‘ég%!ff‘f%%@@%%%@s (%}&" sﬁmg%eg E]egfléﬁxél#ed%aﬁl? fe calt & Q‘Qt?fe&y‘*}&( 30.0 1112,
0. 10 mmol ), {¢sdnechilyorisphe rylhidorionive imdiedar( 18:1@lingy butOnol Gimitad 19, ,engyopper (1 1)
acetate (18. Dasedd: 1 (U= B A =1 )Y L ne. ( . i S ) in DCM (1
m) was sti rg%ﬂggl?%ri}ng mhgdﬁpg%lﬁfég\%\gslegﬁ%@gm f%g)%lgléggend&?ﬁ%n&g%luri fied by
prepar ati ve MPhEstgalying RER, psl the ifce conpound (5.20 ng, 13%. MS (ESI+) ink =
410, 412 (M+1l-11fr. | NTERMEDI ATE 9

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.
25
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, transdermal, intrathecal, transmucosal or parenteral

(including subcutaneous, intramuscular, intravenous and intradermal) administration.

Other formulations may conveniently be presented in unit dosage form, e.g., tablets and

35 sustained release capsules, and in liposomes, and may be prepared by any methods well



ten-Butyl 4-4 1H pyrrolo[2,3-¢e]pyridin-3-y1 Ipiperidine- 1 -carboxylate A
suspension of Internmediate 7 (598 tug, 2.00 nmmol) and 10% Pd/C (cat) in
| A011(3 mi . )WARHIR80hexene (1.5 ml.) was heated at 15FCTEPPGHIBESHin in a
m crowave reactor. The nmixture was filtered and evaporated to yield the title
compound as a colourless oil (540 ng, 89% . MS (ESI+) ni/z = 302 (MtH)-fr.
| NTERVEDI ATEqu@]nt]érfthﬂft)ﬂf pharmacy. Pharmaceutical formulations are usually prepared by
N (4- {1H pyr yohifl %he3a&0Ydubdinde, 3oy h} pyehQbaXaBr GleprdPeal babmi®e wih ¢ A
suspensi on of 1H pyrrolol 2,3-ctyridine (0.95 g, 8.05 nmmol ), tert-butyl (4- 20
oxocycl ohexyfoPEariparabameerugplly acgpiable gifgls) dlglﬁ%rs ROFEYEenys Lgamales of nol ) i n
MeOH (10 m . xewasisheatedr, atlafiefdiXar@i@nDi@hke, nfibBcsQhHid @Munas sagdded to
ice-water (50 nl) and then MeOll (50 mi.) was added. The resulting sol ution

r

. 1 (
was concent r YUBE 18R §¥glas CRICUM RYlresep rRRetrayCt RRrEFESER nReara- t RCBEM MeOH (9:1,
50 m.) and &dueidar gaminC dbayer sadWak elikeosbimedmandooneentsh adoadin dfaer resi due was
purified by flash chr t ogr aph -1 WD 2011/113798PCT/ EP2011/ 053818 39
DCM Med 1) tPP%P‘%?&I"%IH@@?%CH%@%‘B%?B%ﬁ‘ﬂlvﬁfgloﬁa%\ﬁé%%@s’s%ﬂ o Yy oclinggoy - VS
(EST+) m z =agd3did, efpMiskers, fANGRRMENA DTS, ah@ihe B, Yisually, the amount of active
N (4(1H pyrrol o] 2 3-.eh§ ridip-3-yl)cycl ohexyl)carbamate A suspensi on of
[t or el ot e saa hYee Yoy i L B R R R R BRFSS 1) Cand
cycl ohexane e bnl}igwas pheat@ds &t pAdrd@ler@ dso and20ortrpfefdrablyabend&h 0vi@%ebyr eact or. The
m xture was fi.ltered andz'%%pcglntrats%d‘to yield a di astereoisoneric m xture of

the title 10VE8HIOUNE S “GPATNE- (EST+) mz = 316 (MeTht | N TERVEDI NI E
12 tert-Butyl N-(441-(4-chloro-2-nethyl phenyl)-1H pyrrolo[2, 3-c]pyridin-3-yll-
cycl ehexyl i carbamate. 15 A su nsion of I ntermediate 1 32.0 0.10

ool L ool iork 2t Eh ARSI AR o RRRLMRELRS b & il

copper (11) aceipadsgor(, hdcOenrupsul@ich) smynalalingand. thei fetnmydtans mey (2pefrrady, 0. 20
nunol ) i D% - e 7 . 1 r 0, rated and

t hen pur p? ie E@/nvgqrn)é)rﬁégﬁg??@g 1‘f-|§%c&ggégey}£reﬂlbg ! gﬁgeédicégss#lgs?eg\o{)iﬁ z‘%ﬁs&f&’?&% xture of
the title compourdspelsi@8. srpposr@yyr inNBichESTH)d fnfrpulaiond Oiay HepregaubeH)y. .

| NTERVED! ATEddididy Shaantanihle T tobal, 3pe] axtddiage R

2011/ 113798PC1/ EP2011/ 653518 40 A suspensi on of 1H pyrrolol2, 3-c Fyrl di ne
(1.18 u, 10. Odnamwiiy, mayx by savcddin ghbpycatran evencl- 2l @ maglain Sicgppaksly) , copper (1)
i odide (95. _Oeffwtdveqylaiga mkr)tpatiﬁé%{i(&tzeﬁ%eéi‘ﬁ%s )O?t}mcq cmp(lu)ldsaﬁ%e invention

trans-cliam nocycl ohexane (250 aL, . in 1,4-dioxane (15 nmL) was
heat ed t 6° r eMPXRe PG PBAUYHPS sloFHelesst iarlaistas concentrated and the resi due was

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,
25 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

30  administration may also be chosen.



S5purified by flash chromatography (EtOAc) to yield the title conpound as a
l'ight brown solid (2.08 g, 90%9. M5 (ESI-F) mz = 229, 231 (MtHE.

1NTERTMEDI ATEO $U1B7Bh| or ophenyl ) ( pyr azi n- 2-yl ) met hanamPA&/ERp11/45818C

Pyrazi ne-2-carbonitrile (10.5 g, 100 nfol) was di ssolved in PhMe (100 nL) at O
C and 4-ehl orophenyl magnesi um bromde (100 m, 1.0 Min Et20, 100 mmol) was
added portion-wi se over 5 min. The reaction mxture was stirred for 6 h and
NaBH4 (7.58 grr2Odaoml or edstipoBs@d of TP mdyrnveie added. The reaction m xture
was warmed to 60 007 for 18 h and quenched with 1 Mag NaOH sol ution. The
aqueous | ayer was extracted with Et0OAc and the conbi ned organic | ayers were
dried (MySO4 haRShngRRGEDL TahRf (1N Ma&URay Theplkpsidue wash pHdlbdy @dnby flash
chromat ography (DCM Et OH: NH3 200:8:1 to 50:8:1) to give the title conmpound as
a brown of | %071."91’6‘01&,1 mgﬂ?%s: TWS”EH_“QU%‘ of jermediqy apd (WH@WC‘S?@COF‘}WP{WDI ATE 15
(4- Met hyl pheayiinplepyr @i frenlyin)drm@bhangm periiZ ¢dNilluminaedts ki thi®wagmpound was

prepared as crud rowm il (890 mu, 9%, simlarly . to Internediate 14,

usi ng p-tol ugﬁhe‘ﬁﬁsgf?égl?lﬁ?ﬂsﬁ’?&ﬁ%gs TSt SHUGE lﬁ-s‘glﬁ’lnﬁsr HE A 1CODBREYREST um

brom de. | NT&ERRMaRIeAT EoriSponding positions in the formulas delineated herein.

N-[ (4- Met hyl phenyl ) (pyrazi n-2-y1) net hyl | nor phol i ne- 4- ear boxam de WO

2011/ 113798PCT/ EP2011/ 053818 41 0 HN Internediate 15 (890 ng, 4.47 mol) and
D1PEA (0.:93 8dhem® 13Genatibdyhthwdy reutel fos@bpaedion nf dd@vb(n2Qoftthymuldddybr phol i necar bonyl
chloride (0.56 nL 491, rmmol) was added and the reaction mxture was stirred for
2 d. The reaction m-xturavapas diluted wigh DCM 5 washed with 1 Maq HO and 1
M ag Na2COB, dried{( ) and concenfrayed in rani. The crude product was
purified by flash ographyz (1- 29 in DCM to give the title
conpound as a yeR'd 90, 49% Aig)'~ 1+) ni/z = 313.5 (M+H) +.

I

| NTERMEDI ATE 17 w
t oN-[ (4- Chl or ophenyl T (pyrazi 1) et hyl | norphol i ne- 4- car boxami de C0) H N
O NBoc F{‘B(OH)2 \\
N ! Y
N
/_\ Z  RBr 7N, 7 Ny
(lla) Y W — —_— —_
4 POCI, R'-N/ o R -N A ~R? Arl / ArBr

W Cul Y
vay W W \ N,
O=<:>—NHBoc R1B(OH)2 _

HN__~ R?

\ Y Y R2CHWCHO w
r N, AR (Viia)
_ H, z Y
= N
B —
R‘/N 4 H+ R1,N . sz
NHBoc — (Via)
NH
W w 2 HN Ol

(Iha)

wherein W,Y, Z, R! and R? are as defined in formula D);

15 Compounds of general formula (Ia) can easily be prepared from 1H-pyrrolo[2,3-
clpyridines (IIa) by either reaction with a ketone to introduce a functional group at R?
followed by introduction of R' (for example by a Suzuki reaction) to give compounds of
formula (Illa / IVa), or by initial introduction of R' followed by introduction of a
functional group at R* that can be modified to give alternative R?, as in (Va). Compounds

20 of formulae (Illa), (IVa) and (Va) can easily be converted into compounds of general



Internediate 14 (1.83 g, 8.33 mol) and DI PEA (1.59 nil " 9.16 Mol ) were

di ssolved in DCM (40 m .). 4-Morpholinecarbonyl chloride (1.05 mM" 9.16 muol)
was added artMO2H&1é¥ction mixture was stirred for 3 d. PFREPRBHEBSN ni xture
was diluted with DCM washed 15 with 15I\/Iaq HC1 and 1 M ag Na, CO3, dried
(My504) and concentrated in vactto to give the crude title conpound as a brown
solid (2.55 §mapdd) bwsta(lﬂagi syntheff zne—ﬂlogssf\lmr(amw | +-ChINPERNEDIDAT N3

201-[ (4-Chl 0% \aphenybe ¢ }ﬁealevﬂfh Y hyd Jiddn dz H& X§ol¥ds) or3scABtinyl urea 0 H
N C 11/11379 PCT/ EP2011/ 18 42 t hoxyet hyl ) net hyI am ne (203
my, 2.28 nm)f")m%é\”éﬁ) sdigrgdby WHOCIBGN?“(OI@ i) exalﬂﬂple@va%ry WEAdC(ﬂa@? ¥, 2.39
mnol) was ag@gdpprddch PNOSER RAhEsE311EMn tH -atSfoF SARbL MRS cllded g ohe reaction
m xture was stlrred at 0 Cfor 1 h. Asolution of Internediate 14 (500 fig,
2.28 ninof) aNd3PAPENY 417 f1, 2.39 nunol) in DCM (10 nL) was added and 5 the
reaction mxture was stirred at r.t. for 64 h. The reaction m xture was
diluted with shed with sat CO. sat a nd brine, dried
(MyS®™4) and %@g%ﬁ}tl\@ﬁ‘?@gsyf‘ﬁet\lf%ﬁ%fmgﬁ af?‘é%"&&%ﬁ%&fﬂﬁaﬁw 84°by reverse phase
col utm chr omat ogr ap (20-100% MEOH in water)Yto give the crude title conmpound
whi ch was used witTgut furthepRurificati op\n the synthgsis of Exanple 37. 10

| NTERMVEDI ATE 19 4% Chabror op ) 6y azi yZI Rregdy 11 3-“di net hyl urea HN

I nternedi ate 14 (44 H”Q,_T?O )—a'n'a’gr) —L‘rZ—'!’Ha:1 odmol ) were
dissolved is in (20 m gy hyl car ba chlori 20 m,, 2.20 nmmol)
was added and the ¥eaction mxt”\hre was stir ed for 3 d. FWrther

di net hyl car barnyl chlori deﬁ&o ., 1.10 mmol ) was added and the reaction

m xture was stirred for reactlon m xture was dil ut€& with DCM washed
with 1 Mag HC1 and 1 M aqgq Na2 , dried (MySaj) and concentyated in new) to
give the crude title conpound a red oil 880/().N 20(ESI+) mz =

291.3 (M+FI)t IN FENNEL/ 1Al EQ200—7 g,

N- R4- Chl or opl i enyl ) (pyr azi n 2 y% methyl Loxaned 4- ca.rJ)Bxam' ENHN
R R1 1

W W (Ib) w

wherein W, Y, Z, R! and R? arc as defined in formula (D)

Compounds of general formula (Ib) can easily be prepared from bromoindoles (IIb) by
either introduction of R? (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 (Ic).



25internedi ate 14 (490 ng, 2.23 mml), tetrahydropyran-4-carboxylic acid (319
ng, 2.45 mmol) and DI PEA (0.43 m" 2.23 mmol) were dissolved in DMV (10 m.)
and ! MTH (93WO0AYVIBT%5 minol) was added. The reaction niP&THPYIHRSES$tirred for
3 d and WO 2011/ 113798PCT/ EP2011/ 0538%%8 43 concentrated in vino. The reaction
m xture was dissolved in Et0Ac, washed with 1 Mag HClL and 1 M aq Na2CGC3,
dried (MgSO™4) and cowc\htrated Jn vag to give the de title conpound as a
li ght brown gum (514¢ my,—. 6% " Vs (BSD), = 33274 (MHH) N5 | NTERVEDI ATE 21
N—R4-Ch|oropheny|)$p‘_ zin-2-yOreth c 2-,(oxan-4-yl) tamde ,0 HN.--S-0

The title conmpound sdpr epar ed as™ el tite by Wh oil F(419 ny, 53%, simlarly
to Internediate 20, using tetrahydropyyan-4-yl-acetic acid instead of

t et rahydropyran-4- incarboxylic acidgy (EST+) ink = 346.1 (MH|) +.

| NTERVEDI ATE 22 N- R4- Chl or ophenyl ) (pyr azi n- 2- yOnret hyl | oxol ane- 3- ear boxam de
HNO 15The title conpound was prepared as a crude brown il (465 ng, 61%,

simlarly to Internediate 20, using teyrah & o-3-fur acid instead of

t et r ahydr opyr an- 4- capbgxyl i ¢ agij d. (ESIR) M/ z = L0 (MHL L) +.

| NTERVEDI ATE 23 20 \_/ * o— z RI-N PR

N- R4- Chl or ophenyl ) (pyrazi n-24y1) met §y1y-4- met hoxycycl ohexane-| - car boxam de RN

0 C WO 2011/ 113798PCT/ EP2811/ 053818 44 The title cdnpound (523 ng) was
prepared simlarly to Intermedi ate®0, using 4nHret hoXyty®l ohexane car boxylic
aci d instead of tetrahydropyran-4-carboxylic>acid, as |a&Crude brown oil which
was used without further purification. 5 | NTERMEDI ATE 24

N- Met hoxy- N- met hyl ox@ng- 4- carhoxam Y (i) N Y
7 N\ 2 amination 7"\ z NaNO, 7 N\ 7
= - = . = = (IVc)
HN (R2-amine)  HN R HN. Z~R?2
e} N

wherein Y, Z, R!, R? and R? are as defined in formula (D);

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-[(pyridin-4-

yDcarbonyl compounds of general formula (IIc) with hydrazines, or by cyclisation of

compounds of general formula (Illc) to give compounds of general formula (IVc), and

subsequent introduction of R' (for example by an arylation reaction). Such methods are

known to those skilled in the art, for example in Verma et al, Tet. Lett., 50, 383, 2009 and
10 Zhuetal, BioOrg. Med. Chem. Lett., 15, 2441-2452, 2007.

Scheme 4. General synthetic route for preparation of compounds of formula (Id).

< < < !
A O N
ca— N Bull ¢ N /N R—I /_\<N
— —_— — —_— — —_— .
o PA/C cul
HN A~pr O=R HN _A~R? HN _A~R? RI-N A~pR?
W W W w

(lid) (Id)

15 wherein W, Y, R and R? are as defined in formula (D);

Compounds of general formula (Id) can easily be prepared according to standard methods

known in the scientific literature, for example, by lithiation of 7-bromo-4-chloro-5H-



N, O Di net hyl hydr oxyl am ne hydrochloride (1.23 12.7 mmol) and N

nmet hyl nor pholine (3.80 nth, 345 mmvl) were dissolved in DCM (20 nlL) and a

sol ution 10 V9P 2G¥4Ré%s4- car bonyI chloride (L71 g, 11.5 n¥6MEPRHVEEHRB(20 nl) was
added drop-wi se. The reaction nixture Was stirred for 2 h, then diluted to 200
m, with DCM washed with 1 Maq HCL (2 x 100 nL), 1M agq Na2003 (100 nm.) and
wat er (100 nt})rrolqﬂwéhwpwglsmwdéﬁ@ e ith ab ddehyec. %ﬁwe@bytjﬂwowé crude title
conmpound as %b%ﬁhén@%t@ﬂdctl&l@i&% @or R4B1e be al%la(lgﬁ'%)actlob?éu&l 1(1MTCLdI)are 15

| NTERMVEDI ATE 25 3- Fl uor o- 4- nstgoxan 4-yl) car bongng 8/“ dine Diisopr gyl am ne
(1.50 m, 1okrs>wm%rhf>sev§§§leén DR e eiXﬁanﬂln V88 §) SHhandcoviledt o098 20 C,

under nitrogenssmBudoy. (4.32 nth, 2.5 Min hexanes, 10.8 mmol) was added
drop-wi se and the resulting sol ution was stirred at -78 C for 10 mn, at 0 C
for 30 mn and then re-cooled to -78 C. 3-Fluoro-pyridine (0.93 ni" 10.8 mmol)
was added dr Sqielve SEGAVARI sydthBidTo@B thr hREarhi@AGE t@fpoThktodfeemWagestirred for 2 h. A
solution of Internediate 24 (1.87 g, 1 .8 mml) in THF 15 m.) was added and
the reaction m xture aIIovvedto mt02roomt rature and stirred for
15 min. The reaction ur eRas qu hchled V\BthNL:Jat a OAC (10 nm.) and
diluted with LtOAc(ZO n1_) the or cfractlonwa shed with water (2 X
50 nL), dried (MyS™)“and cbrkent r aled” 17 witty) td gin0eRthe crude title
compound as an orange gll (1.A5°g, 64%. LCVS (ES): Z(ieg 1 (MHt. WO

2011/ 113798PCT/ EP2011/ 818 an 1) - 1H pyrazol o[ 3, 4- e] pyri di ne

| nt er medi at eV %T%é %f62§3%?§‘?(8rﬁ31 ér azi ne nonohydrate (134 ng, 2.68
nmmol ) were dissol ved in NWP (3 nL) and the reaction m xture was heated in a

m crowave at 5160 The re ctlon re was rified by SCX

Ch onrat og apHYTRBYT s PR e LG ERG: HETaH b anGe oTr P A S ooy - Love
(ES+): 204. lkroMhhiy The deNTEHRMEDBEE f2 £xample, by condensatlon of 5-chloropyrimidines

4-1(3,3-Difl rr, (a're

3~ At ho- pyr i Hhan ofwSt Hus e Eominbr s bl kI Gas Sinasrvsar n oow (4

i nL) and MeOkho(v4 b ro}e skilied 113t11'd-adl fok amr@ﬁymrw)m@mﬁ@%@/drdo‘edﬁn@m deT{¢353 ny, 2 46
nmol ) and Na&g{(%cgg% Q(O%gl nmg, 2.46 nmmol) were added. 'The reaction m xture was

stirred for quenched with water (5 nl.) and the solvents were
removed itn vacuo. The residue was | Sdissolved in DCM (20 rnl.) and washed with

sat aq Nazc%ch@éle %1 ng'eraﬂ}ﬁthgtg:%gﬁg Por Bﬁﬁéﬁgﬁon of compounds of formula (If).

i X v~
NH
R _R=MgCl z N ° Re)l\x HN”~R®  POCI, 4 _\S—z
I I X R — z N\ ] —_— / N
NaBH, Y N/ X = leaving :[ R R1 N/)\ R2

~

) grouR YTONT iy )

wherein Y, Z, R! and R? are as defined in formula D;

20
Compounds of general formula (If) can easily be prepared by the condensation of
pyrazine-2-carbonitriles with a Grignard reagent to give amine intermediates (IIf).
Functionalisation of amines (IIf) to give amides or ureas of general formula (IIIf) and
cyclisation with phosphorus oxychloride gives compounds of general formula (If).

25

Scheme 7. General synthetic route for preparation of compounds of formula (Ig).



was extracted with DCM (3 x 20 nlL) and the conbi ned organic fractions were
dried (MgSOX) and concentrated in vacuo to give the crude title conpound as a
yel | ow gum (W4&'1/dl37%8609 . LCVS (ES): 214.0 (MrH)-k. 20 PNTERNMENBIES 28- 50
| nter medi at es 28-50 were prepared sinmffarly to Intermediate 27, by reacting
3-am nopyri di ne- 4-car bakl ehnyde with the appropriate am ne; see Table 1 bel ow.

WO 2011/ 113798PCT£,'\E%%11/ 053828\46 Tabl e 1:MPheparation of” éi di n- 3- am no
W

i nt er medi at es t PR ur udeyi'el d (B3N, Int i ate Name 28
58% 194. 1 ( M+H) +4 (3-Am n rpdi ned- yh) I 1pyrrhindim=3-ol \ ["---

w w w
(llg) (9)

wherein W, Z, R' and R? are as defined in formula (I);

Compounds of general formula (Ig) can be prepared from 1H-pyrrolo[2,3-d]pyridazines
5 (IIg) by bromination with CuBr (for example, as described in Gallou et al., Syn. Lett., 2,
211-214, 2007) and subsequent introduction of R' (for example by an arylation reaction)

and R” (for example by a Buchwald-Hartwig reaction).

Scheme 8. General synthetic route for preparation of compounds of formula (Ih).

Y Y
N N
SR o
—_
HN\n/NH R1’N\H/N‘R2
0] 0]

10 (Ith) (Ih)

wherein Y, Z, R! and R? are as defined in formula (D;
Compounds of general formula (Ih) can be prepared by sequential alkylations of
1H,2H,3H-imidazo[4,5-c]pyridin-2-ones ~ (ITh), for example as described in

15 W02008054749.

Scheme 9. General synthetic route for preparation of compounds of formula (Ii).

wherein W, Y, Z, R! and R? are as defined in formula (D;

20



HZNN \--- \ OH 29 67% 208.0 (Ml 1)+ 4-1(3-Met hoxypyrrolidin -1-
yl ) met hyl 1pyri di n-3-am ne \ H2N 30
WO 2011/113798 PCT/EP2011/053818
29
Compounds of general formula (Ii) can be prepared from 1H-pyrrolo[2,3-d]pyridazines
(Ili) by bromination with CuBr (for example, as described in Gallou et al., Syn. Lett., 2,
211-214, 2007) followed by either introduction of R* (for example by nucleophilic

substitution) followed by R' (for example by a Suzuki reaction), or by reversing these

5 steps (with an appropriate protecting group strategy).

Scheme 10. General synthetic route for preparation of compounds of formula (Ij).

N_
CuBr2 Boc2 RIBIOH),
L NH T U NH A NBoc X NBoc
(11j)

w
MsO~ g2 TFA
_N _
\ z
R'B(OH), MsO~R
w (1)

wherein W, Z, R' and R? are as defined in formula D;

10
Compounds of general formula (Ij) can be prepared from 1H-pyrrolo[2,3-d]pyridazines
(ILj) by bromination with CuBr (for example, as described in Gallou et al., Syn. Lett., 2,
211-214, 2007) followed by either introduction of R* (for example by nucleophilic
substitution) followed by R' (for example by a Suzuki reaction), or by reversing these

15 steps (with an appropriate protecting group strategy).

Scheme 11. General synthetic route for preparation of compounds of formula (Ik).

R'NH,NH,

—_—

(k)

wherein Y, Z, R! and R? are as defined in formula (D);

Compounds of general formula (Ik) can be prepared by cyclisation of compounds of
general formula (IIk) with hydrazines, for example, as described in Deeb et al., Journal of

the Chinese Chemical Society, 37(3), 287-94; 1990.



48% 192. 1 (M FI W 4-(Pi peridin-1-yl nethyl)pyridin-3- am ne

63% 228.0 (Mfrip+ 4-1(4,4-1)ffluoropiperidin-lyl)nethyl] pyridi n-3-amine

/

10

15

20

25

WO 2011/113798 PCT/EP2011/053818
30

Scheme 12. General synthetic route for preparation of compounds of formula (I1).

N-N N-N
7\ z 7\ 7
— R'NH,NH, —
H,N R, ™™ Li_N. Awp2
2 4 R R

(I ()

wherein Z, R! and R? are as defined in formula (I);

Compounds of general formula (I1) can be prepared by cyclisation of compounds of
general formula (II1) 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).

Y Y
P A
N N
_ , _
L NH R N-Rg?
W W
(Iim) (Im)

wherein W, Y, R! and R? are as defined in formula (D);

Compounds of general formula (Im) can be prepared by sequential alkylation / arylation

of 7H-pyrrolo[2,3-d]pyrimidines (IIm), for example as described in WO2009080682.

Scheme 14. General synthetic route for preparation of compounds of formula (In).

(Iin)

wherein Y, Z, R! and R? are as defined in formula (D);

Compounds of general formula (In) can be prepared by cyclisation of compounds of
general formula (IIn) with hydrazines, for example, as described in Filaok et al., Journal

of Organic Chemistry, 73(10), 3900-3906, 2008.

Scheme 15. General synthetic route for preparation of compounds of formula (o).

H2N

31



H2ND<F F

n-4-o

10

15

37 46% 208.0 (MtHr 1-1(3-Am nopyridin-4- yl)nmethyl] pi
H2 NOH 33
WO 2011/113798 PCT/EP2011/053818

31

E 2 E N—N

‘é\_/g*z PhCH_Br - NH,NH, N-N N N AICI Hz
—> \ —

1 X . N<p2

‘é_( H \ N~g? R N R

wherein Z, R' and R? are as defined in formula (I);

Compounds of general formula (Io) can be prepared according to Scheme 15, 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 16. General synthetic route for preparation of compounds of formula (Ip).
SMe NH NH

2 2
,N_\<N 1) mCPBA /N_\<N 0 N _\<N
iz( 2) NH, _ RU-E i=<
Br— - N~R? Br—X N2 — RN N-R?
N N N
(Ip)

wherein R! and R? 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.

Optionally, 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:

Ac acetyl

AcOH acetic acid

aq aqueous

Ar aryl

Boc tert-butoxycarbonyl
calcd calculated

cat catalytic

conc concentrated

d day

DCE dichloroethane

peri di



42% 250. 1 (Mt 1)+ 1-1(3-Ami nopyrid i n-4- yl)nethyl]piperidin-4-yl acetate

\ H2NOAC 34 48% 235.1 (MtH)+ 1-1(3- Am nopyri di n-4-
yOnret hyl Thi pE? 2UIABTE- car boxani de 5 PCT/EP2011/053818

DCM dichloromethane

DIPEA diisopropylethylamine

DMA dimethylacetamide

DMF dimethylformamide

EDC 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

ESI electrospray ionization

EtOAc ethyl acetate

EtOH ethanol

h hour(s)

HBTU O-benzotriazole-N,N,N’,N’-tetramethyl-uronium-hexafluoro-

phosphate

HOBT 1-hydroxybenzotriazole hydrate

HPLC High Performance Liquid Chromatography

HRMS High-Resolution Mass Spectrometry

IBX 2-lodoxybenzoic acid

Int Intermediate

LDA lithium diisopropylamide

M molar

mCPBA meta-chloroperbenzoic acid

Me methyl

MeCN Acetonitrile

MeOH methanol

min minute(s)

Ms methanesulfonate

MS Mass Spectrometry

NaBH(OAc)s sodium triacetoxyborohydride

NMP N-methylpyrrolidone

Pd,(dba); tris(dibenzylideneacetone)dipalladium(0)

Ph phenyl

PhMe toluene

r.t. room temperature

SCX Strong Cation Exchange

SM starting material

tBul.i tert-butyllithium



/\ INH2 H2N 35 63%194.1 (Mt1-1)-fr 4-(Mrpholin-4-ylmethyl)pyridin-3-

amne //--\ H2NNO \/ WO 2011/ 113798PCT/ EP2011/ 053818
WO 2011/113798 PCT/EP2011/053818
33
tBuOH tert-butanol
TFA trifluoroacetic acid
THF tetrahydrofuran
TsOH p-toluenesulfonic acid

X-Phos 2-dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl



47 Int Structure Crude yield LCMS (ES' ) Internedi ate Nane 208. 1
4- 1( 2- Met hyl nor phol i n- 4- 36 45% (MF1-1) 11
yl ) net hyl ThyW? @I B7%nai ne H 2NNO PCT/EP2011/053818
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EXAMPLES AND INTERMEDIATE COMPOUNDS

Experimental Methods

Reactions 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 Thales H-Cube. Preparative flash chromatography was performed on Merck silica gel
60 (230-400 mesh) or using a Ilash Master Personal system equipped with Strata SI-1
silica gigatubes. Reverse phase column chromatography was performed on a Gilson
system (Gilson 321 pump and Gilson FC204 fraction collector) equipped with Merck
LiChroprep® RP-18 (40-63um) columns. Reverse Phase HPLC was performed on a
Gilson system with a UV detector equipped with Phenomenex Synergi Hydro RP 150 x
10 mm, or YMC ODS-A 100/150 x 20 mm columns, or on an XTerra Prep MS C18 5 um
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 °C prior to purity analysis. Compound analysis
was performed by HPLC/LCMS using either an Agilent 1100/1200 Series Liquid
Chromatograph/Mass Selective Detector (MSD) (Single Quadrupole)
(1946A/1946C/1956C/6110) equipped with an electrospray interface or using an Agilent
1100 HPLC 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 mL 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% TFA) in water (+0.1% TFA) over 7 min, 200-300 nm, method
B). Accurate masses (HRMS) were measured using either an Agilent MSD-TOF
connected to an Agilent 1100 HPLC system (during the analyses the calibration was
checked by two masses and automatically corrected when needed. Spectra were acquired
in positive electrospray mode. The acquired mass range was m/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 DMSO to give 10mM solutions which were then further diluted with MeOH or 10mM



37 83%208.1 4-1(3-Methylnorpholin-4- c¢ / (MF1-1)*
yl ) net hyl | pyri di n-3-am ne H, NNO 250.1 4-{ {2-(2-Methyl prop
yl ) nor phol i ¥@2011/1137983g PCT/EP2011/053818
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NH,;OAc in MeOH to ~0.1M solutions prior to analysis). The compounds prepared were
named using ACD Name 6.0, 7.0 or 10.0.

INTERMEDIATE 1
3-Bromo-1H-pyrrolo[3,2-c]pyridine
N
2\

Br X\ NH

5-Azaindole (118 mg, 1.00 mmol) and copper(Il) bromide (669 mg, 3.00 mmol) were
mixed with MeCN (10 mL) and stirred for 1.5 h. To the mixture was added 2 M ammonia
in MeOH (12 ml.) and the resulting suspension was added to water (40 mlL.) and extracted
with EtOAc (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+) m/z = 197, 199
(M+H)".

INTERMEDIATE 2

tert-Butyl 3-bromo-1H-pyrrolo[3,2-c]pyridine-1-carboxylate
N

7\
o)
Br N N\( \6
o)
To a mixture of Intermediate 1 (1.80 g, 9.14 mmol) in DCM (60 mL) was added di-zert-
butyl dicarbonate (2.18 g, 10.0 mmol) followed by 4-dimethylaminopyridine (122 mg,
1.00 mmol). After 80 min the solution was diluted with DCM (20 mL) and washed with
0.1 M HCI (25, 10 mL) and brine. The organic layer was dried (Na,SO,), filtered and

evaporated to yield the title compound as a light yellow solid (2.47 g, 90%). MS (ESI+)
m/z =299 (M+H)".

INTERMEDIATE 3

tert-Butyl 3-(4-chlorophenyl)-1H-pyrrolo[3,2-c]pyridine-1-carboxylate
N
7 N\

N N\\go\é

Cl



100%

(MF1-1)* yllnmethyl |pyridin-3-amne Hd)
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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 K,CO; (35.0 mg, 0.25
mmol). Tetrakis-(triphenylphosphine)palladium(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 mlL) and EtOAc (8
mlL) were added. The mixture was centrifuged and the organic layer was separated. Flash
chromatography (1:3 EtOAc/toluene) gave the title compound (21 mg, 64%). HRMS
(ESI+) caled for CisH17CIN,O, 328.0979, found 328.0980.

INTERMEDIATE 4
3-(4-Chlorophenyl)-1H-pyrrolo[3,2-¢]pyridine
N

7\

L NH
cl
Intermediate 3 (2.20 g, 6.68 mmol) was mixed with DCM (20 mL) and TFA (10 mL, 130
mmol). After 3 h the mixture was evaporated and then co-evaporated with MeOH (3 x).
The residue was dissolved in EtOAc (80 ml.) and washed with 10% aq. Na,CO; (3 x 20
mL) and brine. The organic layer was dried (Na,SO,4) and concentrated to yield the title

compound (1.48 g, 97%). MS (ESI+) m/z =229, 231.

INTERMEDIATE 5

tert-Butyl 4-(3-bromo-1H-pyrrolo[3,2-c]pyridin-1-yl)piperidine-1-carboxylate
N
7 N\

Br \_ N\CN\(O
~

Intermediate 1 (394 mg, 1.99 mmol), fert-butyl 4-[(methylsulfonyl)oxy]piperidine-1-
carboxylate (614 mg, 2.20 mmol) and Cs,CO; (1.30 g, 4.00 mmol) in DMF (10 mL) was
heated at 80 °C overnight. Most of the solvent was evaporated and the residue was
purified by flash chromatography (3% MeOH in CHCl;) to give the title compound as an
off-white solid (260 mg, 34%). MS (ESI+) m/z = 380, 382 (M+H)".

INTERMEDIATE 6

222.1 4-{
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tert-Butyl 4-[3-(3,4-dichlorophenyl)-1H-pyrrolo[3,2-c]pyridin-1-yl]piperidine-1-

7\
Cl O\é

A mixture of Intermediate 5 (38.0 mg, 0.10 mmol), K,CO; (34.0 mg, 0.25 mmol),

carboxylate

5 tetrakis(triphenylphosphine)palladium(0) (6.00 mg, 0.005 mmol) and 3,4-dichlorophenyl-
boronic acid (23.0 mg, 0.12 mmol) in 1,4-dioxane (0.8 mL) and water (0.2 mL) 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+) caled for Cy;Hy5CLN;O,
445.1324, found 445.1336.

10
INTERMEDIATE 7
tert-Butyl 4-{1H-pyrrolo[2,3-c]pyridin-3-yl}-1,2,3,6-tetrahydropyridine-1-
carboxylate

7\

HN 2 O\ o \6
h!
15 A suspension of 1H-pyrrolo[2,3-c]pyridine (0.95 g, 8.05 mmol), fert-butyl 4-oxo-
piperidine-1-carboxylate (1.70 g, 8.54 mmol) and KOH (0.95 g, 17.0 mmol) in MeOH (10
ml.) was heated at reflux overnight. The mixture was added to ice-water (50 mL) and
then MeOH (50 mL) was added. The resulting solution was concentrated to circa 50 mL
and then extracted three times with DCM/MeOH (9:1, 50 mL). The organic layers were
20  combined and concentrated and the residue was purified by flash chromatography (9:1

DCM/MeOH) to yield the title compound as a light yellow solid (2.21 g, 92%). MS
(EST+) m/z = 300 (M+H)".

INTERMEDIATE 8
25 tert-Butyl 4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-1,2,3,6-tetrahydro-

pyridine-1-carboxylate



(Mt TI') 3-ylmethyl |pyridin-3-amne H2NNO 41 99%922.1

4-1(2,2-11imethylnorpholin-4- [/ \( C (M1-1)* yl)nmethyll pyridin-3-am ne

H2NNO

10

20

WO 2011/113798 PCT/EP2011/053818
38

B\
AT 8\@%’%

A suspension of Intermediate 7 (30.0 mg, 0.10 mmol), (4-chlorophenyl)boronic acid (16.0
mg, 0.10 mmol), copper(Il) 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
purified by preparative HPLC to yield the title compound (5.20 mg, 13%). MS (ESI+)
m/z = 410, 412 (M+H)*.

INTERMEDIATE 9
tert-Butyl 4-{1H-pyrrolo[2,3-c]pyridin-3-yl}piperidine-1-carboxylate
N

7\

HN \_ o \6
\‘g
A suspension of Intermediate 7 (598 mg, 2.00 mmol) and 10% Pd/C (cat) in EtOH (3 mL.)
and cyclohexene (1.5 mlL) 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+) m/z = 302 (M+H)".

INTERMEDIATE 10
tert-Butyl N-(4-{1H-pyrrolo[2,3-c]pyridin-3-yl }cyclohex-3-en-1-yl)carbamate
N

7\

o e
o)

N

H
A suspension of 1H-pyrrolo[2,3-c]pyridine (0.95 g, 8.05 mmol), fert-butyl (4-
oxocyclohexyl)carbamate (1.82 g, 8.54 mmol) and KOH (0.95 g, 17.0 mmol) in MeOH
(10 mL) was heated at reflux overnight. The solution was added to ice-water (50 mL) and
then MeOH (50 mL) was added. The resulting solution was concentrated to circa 50 mL
and extracted three times with DCM/MeOH (9:1, 50 mL) and the organic layers were

combined and concentrated. The residue was purified by flash chromatography (9:1
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DCM/MeOH) to give the title compound as a white solid (1.96 g, 78%). MS (ESI+) m/z =

314 (M+H)*.

INTERMEDIATE 11

5 tert-Butyl N-(4-{1H-pyrrolo[2,3-c]pyridin-3-yl}cyclohexyl)carbamate
N

7\

Q
HN_ )\\ K
o)

N

H
A suspension of Intermediate 10 (235 mg, 0.75 mmol) and 10% Pd/C (cat) in EtOH (2.5
mL) and cyclohexene (1 mL) 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 mg, 97%). MS (ESI+) m/z = 316 (M+H)".

INTERMEDIATE 12
tert-Butyl N-{4-[1-(4-chloro-2-methylphenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-

cyclohexyl}carbamate

15
A suspension of Intermediate 11 (32.0 mg, 0.10 mmol), (4-chloro-2-

methylphenyl)boronic acid (17.0 mg, 0.10 mmol), copper(Ill) 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 purified by preparative HPLC to yield a

20  diastereoisomeric mixture of the title compound (1.30 mg, 2.9%). MS (ESI+) m/z = 440,
442 (M+H)".

INTERMEDIATE 13
1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridine
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A suspension of 1H-pyrrolo[2,3-c]pyridine (1.18 g, 10.0 mmol), 1-bromo-4-
chlorobenzene (2.87 g, 15.0 mmol), copper(l) iodide (95.0 mg, 0.50 mmol), KsPO, (4.46
g, 21.0 mmol) and trans-diaminocyclohexane (250 pL, 2.00 mmol) in 1,4-dioxane (15
ml.) was heated to reflux for 5 days. The mixture was concentrated and the residue was
purified by flash chromatography (EtOAc) to yield the title compound as a light brown
solid (2.08 g, 90%). MS (ESI+) m/z = 229, 231 (M+H)".

INTERTMEDIATE 14
(4-Chlorophenyl)(pyrazin-2-yl)methanamine

NH,
N
( m
Z
N Cl

Pyrazine-2-carbonitrile (10.5 g, 100 mmol) was dissolved in PhMe (100 mL.) at O °C and
4-chlorophenyl magnesium bromide (100 ml, 1.0 M in EtO, 100 mmol) was added
portion-wise over 5 min. The reaction mixture was stirred for 6 h and NaBH, (7.58 g, 201
mmol) and tBuOH (100 mL) were added. The reaction mixture was warmed to 60 °C for
18 h and quenched with 1 M aq NaOH solution. The aqueous layer was extracted with
EtOAc and the combined organic layers were dried (MgSQOy) and concentrated in vacuo.
The residue was purified by flash chromatography (DCM:EtOH:NH3 200:8:1 to 50:8:1)
to give the title compound as a brown oil (7.46 g, 34%). MS (ESI+) m/z = 220.0 (M+H)".

INTERMEDIATE 15
(4-Methylphenyl)(pyrazin-2-yl)methanamine

NH,
N
N
O
N

The title compound was prepared as a crude brown oil (890 mg, 9%), similarly to
Intermediate 14, using p-toluyl magnesium bromide instead of 4-chlorophenyl

magnesium bromide.

INTERMEDIATE 16
N-[(4-Methylphenyl)(pyrazin-2-yl)methyl Jmorpholine-4-carboxamide

Me02C
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Intermediate 15 (890 mg, 4.47 mmol) and DIPEA (0.93 ml,, 5.36 mmol) were dissolved
in DCM (20 mL). 4-Morpholinecarbonyl chloride (0.56 mlL., 4.91 mmol) was added and
the reaction mixture was stirred for 2 d. The reaction mixture was diluted with DCM,
washed with 1 M aq HCI and 1 M aq Na,COs, dried (MgSO,) and concentrated in vacuo.
The crude product was purified by flash chromatography (1-2% MeOH in DCM) to give
the title compound as a yellow gum (690, 49% mg). MS (ESI+) m/z = 313.5 (M+H)".

INTERMEDIATE 17
N-[(4-Chlorophenyl)(pyrazin-2-yl)methylJmorpholine-4-carboxamide

()

o

Intermediate 14 (1.83 g, 8.33 mmol) and DIPEA (1.59 mL, 9.16 mmol) were dissolved in
DCM (40 mL). 4-Morpholinecarbonyl chloride (1.05 mL, 9.16 mmol) was added and the
reaction mixture was stirred for 3 d. The reaction mixture was diluted with DCM, washed
with 1 M aq HCI and 1 M aq Na,COs3, dried (MgSO,) and concentrated in vacuo to give
the crude title compound as a brown solid (2.55 g, 92%). MS (ESI+) m/z = 333.0
(M+H)".

INTERMEDIATE 18
1-[(4-Chlorophenyl)(pyrazin-2-yl)methyl]-3-(2-methoxyethyl)-3-methylurea

[O\
N/

o
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N-(2-Methoxyethyl)methylamine (203 mg, 2.28 mmol) was dissolved in DCM (10 mL.) at
0 °C and DIPEA (417 pl, 2.39 mmol) was added. Triphosgene (223 mg, 0.75 mmol) was
added and the reaction mixture was stirred at O °C for 1 h. A solution of Intermediate 14
(500 mg, 2.28 mmol) and DIPEA (417 pl, 2.39 mmol) 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 NallCO; sat aq NH4Cl and brine, dried (MgSO,) and
concentrated in vacuo. The residue was purified by reverse phase column
chromatography (20-100% MeOH 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)methyl]-3,3-dimethylurea

\N/

o

Intermediate 14 (440 mg, 2.00 mmol) and DIPEA (0.42 mL, 2.40 mmol) were dissolved
15 in DCM (20 mL). Dimethylcarbamyl chloride (0.20 ml., 2.20 mmol) was added and the
reaction mixture was stirred for 3 d. Further dimethylcarbamyl chloride (0.10 mL, 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 HCI and 1 M aq Na,COs3, dried (MgSO,) and
concentrated in vacuo to give the crude title compound as a red oil (510 mg, 88%). MS

20 (ESI+) m/z = 291.3 (M+H)".

INTERMEDIATE 20

N-[(4-Chlorophenyl)(pyrazin-2-yl)methylJoxane-4-carboxamide
o

HN o)
N
[ N
=
N o]

25 Intermediate 14 (490 mg, 2.23 mmol), tetrahydropyran-4-carboxylic acid (319 mg, 2.45
mmol) and DIPEA (0.43 mL, 2.23 mmol) were dissolved in DMF (10 mL) and HBTU

(930 mg, 2.45 mmol) was added. The reaction mixture was stirred for 3 d and
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concentrated in vacuo. The reaction mixture was dissolved in EtOAc, washed with 1 M

aq HCI and 1 M aq NayCOs3, dried (MgSOs) and concentrated in vacuo to give the crude
title compound as a light brown gum (514 mg, 69%). MS (ESI+) m/z = 332.4 (M+H)".

s INTERMEDIATE 21
N-[(4-Chlorophenyl)(pyrazin-2-yl)methyl]-2-(oxan-4-yl)acetamide

o]

HN @)
N
( m
=
N Cl

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-
10 carboxylic acid. MS (ESI+) m/z = 346.1 (M+H)".

INTERMEDIATE 22

N-[(4-Chlorophenyl)(pyrazin-2-yl)methyl]Joxolane-3-carboxamide
0

HN O
N
( m
~Z
N Cl

15 The 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+) m/z = 318.0 (M+H)".

INTERMEDIATE 23
20 N-[(4-Chlorophenyl)(pyrazin-2-yl)methyl]-4-methoxycyclohexane-1-carboxamide

o/

N Cl
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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.

INTERMEDIATE 24

N-Methoxy-N-methyloxane-4-carboxamide

200!

N,O-Dimethylhydroxylamine  hydrochloride (1.23 g, 127 mmol) and N-
methylmorpholine (3.80 mL, 34.5 mmol) were dissolved in DCM (20 mL.) and a solution
of oxane-4-carbonyl chloride (1.71 g, 11.5 mmol) in DCM (20 mL) was added drop-
wise. The reaction mixture was stirred for 2 h, then diluted to 200 mL with DCM, washed
with 1 M aq HCI (2 x 100 mL), 1M aq NapCO3 (100 mL) and water (100 mL), dried

(MgSOy) and concentrated in vacuo to give the crude title compound as a yellow oil

(1.87 g, 94%). LCMS (ES+): 174.1 (M+H)".

INTERMEDIATE 25
3-Fluoro-4-[(oxan-4-yl)carbonyl]pyridine

\ 7

F O
@)

Diisopropylamine (1.50 ml, 10.8 mmol) was dissolved in THF (30 mL) and cooled to -78
°C under nitrogen. nBulLi (4.32 mL, 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 O °C for 30 min and then re-
cooled to -78 °C. 3-Fluoro-pyridine (0.93 mlL, 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
room temperature and stirred for 15 min. The reaction mixture was quenched with sat aq

NIH4OAc (10 mL) and diluted with EtOAc (200 mL). The organic fraction was washed

with water (2 x 50 mL), dried (MgSO4) and concentrated in vacuo to give the crude title

compound as an orange oil (1.45 g, 64%). LCMS (ESt): 210.1 (M+H)".

INTERMEDIATE 26

50 79%
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INTERMEDIATE 27
4-[(3,3-Difluoropyrrolidin-1-yl)methyl]pyridin-3-amine

HN N@(F

F
10
3-Amino-pyridine-4-carbaldehyde (250 mg, 2.05 mmol) was dissolved in DCM (4 mL)
and MeOH (4 mL), 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 18

h, quenched with water (5 mL) and the solvents were removed in vacuo. The residue was

15 dissolved in DCM (20 mL) and washed with sat aqg NapCO3 (5 mL). The aqueous phase

was extracted with DCM (3 x 20 mL) and the combined organic fractions were dried

(MgS0Oy4) and concentrated in vacuo to give the crude title compound as a yellow gum

(246 mg, 56%). LCMS (EST): 214.0 (M+H)".
20  INTERMEDIATES 28-50

Intermediates 28-50 were prepared similarly to Intermediate 27, by reacting 3-amino-

pyridine-4-carbaldehyde with the appropriate amine; see Table 1 below.

25
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Table 1: Preparation of pyridin-3-amino intermediates

HR?2
\ 7/ _— N\ /
HN =0  NaBH(OAc), H,N R
Crude LCMS
Int Structure Intermediate Name
yield (ESH

194.1 1-[(3-Aminopyridin-4-
(M+H)* yDhmethyl]pyrrolidin-3-ol

28 58%

208.0 4-[(3-Methoxypyrrolidin-1-

29 67%

M+H)* yDmethyl]pyridin-3-amine

g

192.1 4-(Piperidin-1-ylmethyl)pyridin-3-
(M+ID)* amine

30 48%

228.0 4-[(4,4-Difluoropiperidin-1-
63%

L
OH
A,
O
NC>< '; (M+H)* yDmethyl]pyridin-3-amine
O
O
NH,
0
N O
\_/

31

208.0 1-[(3-Aminopyridin-4-
(M+ID)* yl)methyl]piperidin-4-ol

46%

250.1 1-[(3-Aminopyridin-4-
33 42%

(M+H)* yl)methyl]piperidin-4-yl acetate

235.1 1-[(3-Aminopyridin-4-

34 48%
(M+H)" yDmethyl]piperidine-4-carboxamide

194.1 4-(Morpholin-4-ylmethyl)pyridin-3-
M+H)* amine

35 63%

2
HN
2
HN N
-
H,N
=
H,N
H,N N
2
HN N
2
H,N N
-
H,N
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H N N NHBoc M+H)* yDmethyl]piperazine-1-carboxylate
2 \ 7/ 550, 307.2 tert-Butyl N-{1-[(3-aminopyridin-4-

(4
HN N NHBoc (M+H)* yl)methyl]piperidin-4-yl}carbamate
\_/ NHBoc 1931 tert-Butyl N-({4-[(3-aminopyridin-4-

49 /—( 100% ‘ yhmethyl]morpholin-2-

HN N O (M+H)"

—/ yl}methyl)carbamate
B 0 g1 | e
50 \ ¢ /_/ 79% ™ ﬁ)+ Methoxyethyl)aminomethyl }pyridin
+
AN N -3-amine
INTERMEDIATE 51

tert-butyl N-[(3-aminopyridin-4-yl)methyl]-N-(2-methoxyethyl)carbamate
\ 7/ S
H,N NHBoc

Intermediate S50 (293 mg, 1.62 mmol) was dissolved in DCM (20mlL.) and di-tert-butyl
dicarbonate (388 mg, 1.78 mmol) was added. The reaction mixture was stirred for 2 h,

washed with sat aq NapCO3 (20 mL), dried (MgSOy4) and concentrated in vacuo to give

the crude title compound as a yellow gum (366 mg, 81%). LCMS (EST): 282.1 (M+H)".

INTERMEDIATE 52
3,3-Difluoro-1-{ 1H-pyrazolo[3,4-c]pyridin-3-yl}pyrrolidine

/ N
n- 3-



(MFIT7 1- { 1H Pyrazolo[3,4-c]pyridin-3- yl }piperidin-4-yl acetate 59 34
52% 246.0 (MFi T)k 1-{ Ill-Pyrazol o[ 3,4-c]pyridi n-3- vyl
} pi peri di ne-YO2HIBBEN de HV N s2 60 35 S53PLTEGYIWOPIEL14) fr 4-{
1H Pyrazol c43, 4-cl pyri4in-3- yl } norpholine /

N=—

W,

10

HN, 2~
F

E
Intermediate 27 (246 mg, 1.15 mmol) was dissolved in AcOH (14 mL), and a solution of
NaNO, (79.6 mg, 1.15 mmol) in water (121 ul) was added. The reaction mixture was
stirred for 5 min and then concentrated in vacuo. The residue was dissolved in EtOAc (20
mL) and washed with sat ag NapCO3 (2 x 10 mL). The organic phase was dried

(MgS0Oy4) and concentrated in vacuo to give the crude title compound as a yellow gum

(182 mg, 70%). LCMS (ES+): 225.0 (M+H)".

INTERMEDIATES 53-75
Intermediates 53-75 were prepared similarly to Intermediate 52, by reacting Intermediates

29-49 and 51 with NaNO,; see Table 2 below.

Table 2: Preparation of 1H-pyrazolo[3,4-c]pyridin-3-yl intermediates

NaNO
\ 7 - \ 7
H,N R HN\N/ R
Crude | LCMS
Int Structure SM Intermediate Name
yield (ES")
\ 7 205.0 | 1-{1H-Pyrazolo[3,4-c]pyridin-3-
53 "D 28 | 98% X y ey
W ON Z (M+H)™ | yl}pyrrolidin-3-o0l
OH
\ 7 219.0 | 3-Methoxy-1-{1H-pyrazolo[3.,4-
54 i) 29 89% . o o
N N; Z (M+H)" | c]pyridin-3-yl}pyrrolidine
o—
N 203.1 1-{1H-Pyrazolo[3,4-c]pyridin-3-
55 30 72%
HN, 7 ,\Q (M+H)" | yl}piperidine
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Int Structure SM Intermediate Name
yield (ESY)
N=
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59 1w ) 34 52% . S )
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o)
N\ / 205.1 | 4-{1H-Pyrazolo[3,4-c]pyridin-3-
60 35 53% M | 1 ol
HN\N/ CO (M+H)* | yl}morpholine
N\ 7/ 219.1 | 2-Methyl-4-{1H-pyrazolo|3,4-
61 36 75% o .
HN_ 2 N/\( (M+H)" | c]pyridin-3-yl}morpholine
N Lo
N\ / 219.1 | 3-Methyl-4-{1H-pyrazolo|[3.,4-
62 37 66%
HN, 2~ (M+H)" | c]pyridin-3-yl}morpholine
_°
o 2-(2-Methylpropyl)-4-{ 1H-
63 ¢ s | w00 | 0 ( 1 [3y4p ]py ?d' {3
razolo[3,4-c]pyridin-3-
HN, 2~y ’ (M+H)* by by
N \\/o yl}morpholine
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WO
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Intermediate Name 64 cTil HN, ,S.--..Nflie Nvic 39 529%233.1 (M+11)1
Crude | LCMS
Int Structure SM Intermediate Name
yield (ESY)
\ / 331 (2R,65)-2,6-Dimethyl-4-{1H-
64 HN‘N P N/\( 39 52% (M+ﬁ)+ pyrazolo[3.,4-c]pyridin-3-
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- 3-{1H-Pyrazolo[3,4-c]pyridin-3-
W, 231.1 : Y by
65 40 72% yl}-8-oxa-3-
HN, A~y (M+ID)*
o azabicyclo[3.2.1]octane
- 2,2-Dimethyl-4-{ I H-
66 N 41 | 91% >3 lo[3,4-cpyridin-3
razolo[3,4-c]pyridin-3-
HN, 2 N/‘\k/ O oemy | P
N \\/o yl}morpholine
o 3,3-Dimethyl-4-{ 1H-
67 A 2 | 73% 3 lo[3,4-c]pyridin-3
o razolo[3,4-c]pyridin-3-
HN, 2~y M+H)* by by
N \\/o yl}morpholine
N Methyl 4-{1H-pyrazolo[3,4-
68 bt 43 | 74% 2630 ] 'yd' ; 1}py holine-3
o ¢]pyridin-3-yl }morpholine-3-
HN\N/ N/\\ (M+H)+ py y rp
)\/O carboxylate
MeO,C
\_/ 219.0 | 4-{1H-Pyrazolo[3,4-c]pyridin-3-
69 44 88%
N N/w (M+H)* | yl}-1,4-oxazepane
NG
N\ 7/ 218.0 | 4-{1H-Pyrazolo[3,4-c]pyridin-3-
70 o 45 60% ) '
HN, ~ N/\( (M+H)" | yl}piperazin-2-one
N LM
- N-(2-Methoxyethyl)-N-methyl-
\ / 207.0 e o Y
71 O— 46 100% 1H-pyrazolo|3,4-c]pyridin-3-
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~ N .
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2, 2-Di met hyl-4-{ 1Hpyrazol ol 3, 4-el pyrith n-3- yl }norpholine

Crude | LCMS

Int Structure SM Intermediate Name
yield (ESYH
- tert-Butyl 4-{ 1H-pyrazolo[3,4-
72 Q 47 45% 3042 ] 'd'y 3-yl}pi , ine-1
o c]pyridin-3-yl }piperazine-1-
HN, 2 N/\\ (M+H)" by PP
\\/ NHBoc carboxylate

NHBoc yl}piperidin-4-yl)carbamate

tert-Butyl N-(1-{1H-
3 ¢ 8 66 e lo[3,4-c]pyridin-3
/ 4 % razolo[3,4-c]pyridin-3-
HN_ N/ ,\Q\ ‘ (M+H)* by Py

N\ / tert-Butyl N-[(4-{1H-pyrazolo
NHBoc 9 71% 3 [3 ]pyridin-3-yl}morpholin-2
74 4 ,4-c]pyridin-3-yl}morpholin-2-
HN\N/ N\\/\/(\O ’ (M+H)Jr by Y

yDmethyl]carbamate
= 03,0 tert-Butyl N-(2-methoxyethyl)-N-
75 \_/ 51 87% . {1H-pyrazolo[3,4-c]pyridin-3-
A~ (M+H)"
HN{ #~NBoc yl}carbamate
N
INTERMEDIATE 76

tert-Butyl 4-[1-(4-chlorophenyl)-1H-pyrazolo| 3,4-c]pyridin-3-yl|piperazine-1-
carboxylate

\ 7

N, ~Z
CI/®/ N NCNHBOC

Intermediate 72 (400 mg, 1.32 mmol) was dissolved in DMF (3.6 mL) and 1-chloro-4-
iodobenzene (377 mg, 1.58 mmol), N,N'-dimethylethylenediamine (28.4 pl., 0.26 mmol),
K3PO4 (588 mg, 2.77 mmol) and Cul (25.1 mg, 0.13 mmol) were added. The reaction
mixture was placed under No and heated in a microwave at 140 °C for 20 min. The

10  solvents were removed in vacuo and the residue was purified by column chromatography
to give the crude title compound as a light yellow gum (138 mg, 25%). LCMS (ES+):
414.0 (M+H)™.

INTERMEDIATE 77
15 tert-Butyl N-{1-[1-(4-chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidin-4-

yl}carbamate



N 67

42 73% 233.1 (MF1-1)* 3,3-Di nethyl-4-11H pyrazo |l o

[3,4-c]pyridi n-3- yl 1 norpholine / N 68 43 74%
WO 2011/113798 PCT/EP2011/053818
53
N=—
\ 7/

10

15

N N/ N
Cl NHBoc

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
(EST): 428.0 (M+H)".

INTERMEDIATE 78
tert-Butyl N-({4-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yllmorpholin-2-
yl}methyl)carbamate

W,

NHBoc
/O/N\N/ \
\\/O

Intermediate 78 was prepared similarly to Intermediate 76, using Intermediate 74 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 (35%). LCMS (ESt): 424.0 M+H)".

INTERMEDIATE 79
tert-Butyl N-(2-methoxyethyl)-N-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-
yllcarbamate

N=

\ 7/

O
N NBoc
Cl

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
(ES): 383.1 (M+H)".

INTERMEDIATE 80
1-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidin-4-yl acetate



263.0 (M+rH)+ Methyl 4-11H pyrazolo | 3,4- el pyridin-3-yllnorpholine-3-
carboxylate / , HN-,NTh N ......... "0 Mea2C 6 9 4 88% 219.0 (MH)*
4-{ 1H Pyra2¥@811V3134%8c j pyridi n-3- y1} §41, 4- oxazepane  PCT/EP2QUNPS3SIE N

N=—

\ 7

N, 2
N
N
/O/ Q\OAC

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 (M+H)".

INTERMEDIATE 81
4-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yllmorpholine-3-carboxylic acid

hydrochloride
B HCl
\ 7/
N
/O/ ) N/ \ (o]
HO,C

10 Example 66 (1.00 g, 2.84 mmol) was dissolved in THF/water (16 mlL., 1:1), lithium
hydroxide monohydrate (262 mg, 6.24 mmol) was added and the reaction mixture was
stirred for 3 h. The THF was removed in vacuo and the resulting aqueous solution was
acidified to pH 1 with 1 M aq HCI (~5 mL). The precipitate was collected by filtration

and washed with water to yield the title compound as an orange solid (28.3 mg, 2.7%).

15 LCMS (EST): 338.9 (M+H)*. HPLC (method B): Rf 4.40 min, 97% purity.

INTERMEDIATE 82

N-methoxy-N-methyloxolane-3-carboxamide
—N
I
20  Tetrahydro-3-furoic acid (412 pL, 4.31 mmol) was dissolved in DMF (18 mL) and HBTU
(1.96 g, 5.17 mmol) was added. The reaction mixture was stirred for 1 h and N,O-
dimethylhydroxylamine hydrochloride (504 mg, 5.17 mmol) and DIPEA (2.25 mlL,, 12.9

mmol) were added. The reaction mixture was stirred overnight and concentrated in vacuo.

The residue was diluted with DCM (40 mL) and washed with sat aq NH4CI (20 mL) and
25 sat aq NapCOg3 (20 mL), 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)".



70 N 45 60% 218.0 (MFi Ty'" 4-{ 1H Pyrazolol 3,4-c ipyridin-3- yl
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INTERMEDIATES 83-85
Intermediates 83-85 were prepared similarly to Intermediate 82, by reacting N,O-
dimethylhydroxylamine hydrochloride with the appropriate carboxylic acid; see Table 3

5 below.

Table 3: Preparation of Weinreb amide intermediates

/o_
—NH . HCl o—
HO}_ I N/
R? -
HBTU, DIPEA R?
© DMF O>_
Crude | LCMS
Int Structure Intermediate Name
yield (ESY)
o— tert-Butyl 3-
83 — K 0% | Y h hyl)carbamoy!
100% [methoxy(methyl)carbamoyl mor
M (M+Na)* Y Y Y
o N ine-4-
B pholine-4-carboxylate
oC
_ tert-Butyl (2R)-2-
P 297.0 Y
84 - NBoc 85% [methoxy(methyl)carbamoyl]mor
) (M+Na)*
o) o pholine-4-carboxylate
O_
/ H 187.0 | N-Methoxy-N-methyl-6-
85 —N N 48% g .
o (M+H)" | oxopiperidine-3-carboxamide
o

10 INTERMEDIATE 86
(3-Chloropyridin-4-yl)(oxan-4-yl)methanol

\ 7

Cl O
HO

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 THF (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-pyridaldehyde (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



HN, N N WO 2011/ 113798PCT/ EP2011/ 053818 52 Int Structure SM Crude
yield LCM5S (ES') Internmediate Nane 71 ¢) HN.,. ..5-.../Th NLy NHBoc 47 45%
304. 2 (MrH) *WOeHiaBGtsy| 4-{1H pyrazol ol 3, 4- PCT/EP2011/053818

cl pyridi n-3-yl | pi perazi ne- I car boxyl at e
to 0 °C and quenched with sat aq NIL,Cl (10 mL). The reaction mixture was diluted with
EtOAc (40 mL) and the aqueous fraction was extracted with EtOAc (3 x 40 mL). The
combined organic fractions were washed with sat aq Na,COs (20 mL), dried (MgSQOy) and

concentrated in vacuo. The residue was purified by normal phase column chromatography

5 to give the crude title compound as a pale yellow gum (69.0 mg, 25%). LCMS (ESt):
228.2 (M+H)™.

INTERMEDIATE 87
3-Chloro-4-[(oxan-4-yl)carbonyl]pyridine

N=—

\ 7

Cl O
o

Intermediate 86 (99.0 mg, 0.43 mmol) and IBX (183 mg, 0.65 mmol) were suspended in
DCE (2 mlL) and the reaction mixture was heated at 70 °C overnight. The reaction
mixture was filtered and the solids washed with DCM (50 mlL). The filtrate was

concentrated in vacuo to give the crude title compound as a yellow gum (109 mg). LCMS

15 (BESt): 226.2 (M+H)".

INTERMEDIATE 88
3-Fluoro-4-[(oxolan-3-yl)carbonyl]pyridine

N=—

W/

F

4 O

20  Diisopropylamine (605 pL, 4.30 mmol) was dissolved in THF (8 mL) and cooled to -78
°C. nBuLi (1.72 mL, 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 uL, 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 NH4OAc (5 mL), diluted with EtOAc (50 mL), washed with water (2 x 25 mL), dried
(MgSO4) and concentrated in vacuo. The residue was purified by normal phase column

chromatography to give the title compound as a yellow gum (61.0 mg, 10%). LCMS
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INTERMEDIATES 89-93

NHBoe

N

N- ( 1-
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nPETER201 /8§18 hol

Intermediates 89-93 were prepared similarly to Intermediate 88, by reacting 3-fluoro-

pyridines with the appropriate Weinreb amide; see Table 4 below.

Table 4: Preparation of 3-fluoro-4-[(pyridin-4-yl)carbonyl] intermediates

.
—N
=

Y Y
K N=
J ¢ > \ /¢
LDA, THF
F R
o
Crude | LCMS
Int Structure SM eld (ESH Intermediate Name
yie
/N A\ 3110 tert-Butyl 3-[(3-fluoropyridin-4-
89 — e] 83 54% M ﬁ)+ yDcarbonyl]morpholine-4-
F +
3 N_> carboxylate
Boc
/N I\ 3110 tert-Butyl (2R)-2-[(3-fluoropyridin-
90 — NBoc 84 50% ™ ﬁ)+ 4-yl)carbonyl Jmorpholine-4-
+
] 4 o carboxylate
91 a5 s 49, 223.0 | 5-[(3-Fluoropyridin-4-
. (4
(M+H)" | yl)carbonyl]piperidin-2-one
9 o4 309, 228.1 3,5-Difluoro-4-[(oxan-4-
(%
(M+H)* | yl)carbonyl]pyridine
F
03 A _/ ” 70 228.1 | 2,5-Difluoro-4-[(oxan-4-
(4
(M+H)* | yl)carbonyl]pyridine
F o)
o

10

INTERMEDIATE 94




KI\I=) \ / 51 87%293.0 (MtH)* tert-Butyl

N- (2- met hoxyet hyl ) - N{ 1H pyrazol o[ 3, 4-c] pyridi n-3- yllcarhamate r...... , 0,
NBoo N WRTERVBIISATE 76 tert-Butyl _ PCT/EP2011/053818

441- (4- chl or opheny1) - 1H pyr azol 013, 4- cTyri di n- 3- yl i pi per azi ne- 1- carboxyl at e
5 Internediate 72 (400 ng, 1.32 nunol) was dissolved in DVE (3.6 nL) and

1- chl or 0- 4- tedcBwpehit&aldoyopyridiggh-yD(hwgoxmmethy INpeuidineghearhgpiy&atty | enedi ami ne
(28.4 pt, 0.26 mmol ), K3PO4 (588 =237 mmol) and Cul (25.1 ng, 0.13 mmmol)
wer e added. The reaction m xture S | aced under Ni and heated in a mcrowave
at 140 C for 20 mn. The insol vent r noved in vacua and the residue was
purified by columm chromatographycto grke Me crude title conmpound as a |ight
yel l ow gum (138 ng, 25% . T.CV5 (ESFY: 4T1Z4.0 (Mt 1)11. | NTERVEDI ATE 77
15tert-Butyl DiisoproRylamine (1.82 mL, 12.9 mmol) was dissolved in THI (40 mL) and cooled to -78

N-1141- (4-chl orophenyl ) - 1H-pyr azol o[ 3, 4-c] ?yrl di n- 3-yl i pi peridin-4-
yl | ear bamat e C. nBuLi (4.93 mL, 2.5 M in hexanes, 12.3 mnio )'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 ml.) was added and the reaction mixture
was stirred at -78 °C for 4 h. A solution of tert-butyl 4-formylpiperidine-1-carboxylate
(2.89 g, 13.6 mmol) in THF (6 mL) was added and the reaction mixture was warmed to
r.t. and stirred for 2 h. The reaction mixture was quenched with water (60 mL) and

10 extracted with DCM (100 mL and 2 x 30 mL). The combined organic fractions were dried

(MgSO4) 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. LCMS (EST):
271.0 (M+H-tBu)".

15 INTERMEDIATE 95
tert-Butyl 4-[(3-chloropyridin-4-yl)carbonyl]piperidine-1-carboxylate
N=
W,

Cl NBoc
(@)

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  (ESH): 269.0 (M+H-tBu)".

INTERMEDIATE 96
1-(4-Chlorophenyl)-5-fluoro-3-(oxan-4-yl)-1H-pyrazolo[ 3,4-c]pyridine

25 Intermediate 93 (3.09 g, 13.6 mmol), 4-chlorophenylhydrazine hydrochloride (2.68 g,
15.0 mmol) and DIPEA (4.73 mL, 27.2 mmol) were dissolved in DMA (20 mL) and
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resul ting aqueous Sof Ut on wWas acl d Kﬁ Inﬁffe 5m,). The

preci pitate weascoobll ect edl tlbyprfeubttattawmllemﬁ hoaa@hawnmmshed/\mﬂeﬁt(l}bam el d t he
LH_ICe ( ﬁgmgggrgflaﬁsz Fga.fr’lﬂg ghg the glgllg/:) Sﬂéq%?c}gs zgrgelge so?c@(l 70 g, 85%((1\%; ?:38' 9 (MH)*.
135.9 (M+H)*.

15 INTERMEDIATE 98
7-Bromo-3H,4H,5H-pyrrolo[3,2-d]pyrimidin-4-one
Ho—\ N

HN & ~Br

Intermediate 97 (1.70 g, 12.6 mmol) and NBS (2.69 g, 15.1 mmol) 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 MeOH and filtered.

The filtrate was concentrated in vacuo to give the title compound as a beige solid (2.60 g,

97%). LCMS (ES*): 213.9, 215.9 (M+H)™.

INTERMEDIATE 99
25 7-Bromo-4-chloro-SH-pyrrolo[3,2-d]pyrimidine

=\N
Cl \ /

AN A ~Br

Intermediate 98 (1.30 g, 6.07 mmol) was suspended in POCl; (60 mL.) and heated at 115

°C for 3 h. The reaction mixture was cooled to r.t. and poured cautiously onto ice (300



| NTERVEDI ATE 82 N- et hoxy- N- net hyl oxol ane- 3-carboxamde 0 - / -N
20Tetrahydro-3-furoic acid (412 p.I,, 4.31 mmol) was dissolved in DVF (18 nth)
and MIH (1. 980011813798 mol ) was added. The reaction m xPGrEPHRAEISBrred for 1
h and N, 0- di net hyt hydroxyl ani ne hydrothl ori de (504 ng, 5.17 mmol) and DI PEA
(2.25 inL, 12.9 mmol) were added. The reaction m xture was stirred overni ght
and concent r @l-edhf fragiaunigtureTive bpaksdivieh et saind axtedicdivith FoeM ((2020L) and
washed with saf 186 chkfel d2Qicntaki@RdeRDgRl R8s NB26PBordc&fral®l in) vactls ied (MySD4)
and concentrated in vacuo. The residue was puriftied by normal phase col um
chr omat ogr apfiye the tg@leW8mbhierd Gk udeidei sbli€ (®ompound).ascMs YEsSHomigumgd. 11 g). LCVB
(ES+): 160. 1%3(5%% . WD 2011/113798PCT/ EP2011/ 053818 55 | NTERVEDI ATES 83- 85

I nt er medi at e Magver e prepared simlarly to Internediate 82, by reacting

N, O- di net hyl hydr oxyl am ne hydrochl oride with the appropriate carboxylic acid:

see Table 3 I Structure Crude yield LCMS (ES') Internedi ate Nanme
B A

83 0- / 100( )* tert-Butyl 3- Inethoxy(nethyl)carbanoyl | nor
phol i ne- 4- ca#-lohloyd-ai(&6-diliydro-2N-pyran-4-yl)-SH-pyrrolo[3,2-d]pyrimidine
M=\
Cl \ /N
HN __~

o}

Intermediate 99 (500 mg, 2.15 mmol) was dissolved in THF (30 mL) and cooled to -78
10 °C. tBuLi (3.39 mL, 1.9 M in pentane, 6.45 mmol) was added drop-wise and the reaction
mixture was stirred at -78 °C for 5 min. A solution of oxan-4-one (1.08 g, 10.8 mmol) in
THF (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 vacuo. The residue was purified by reverse phase column

15 chromatography to give the crude title compound as a yellow solid (507 mg, 100%).

LCMS (EST): 236.0 (M+H)™.

INTERMEDIATE 101
7-(Oxan-4-yl)-SH-pyrrolo[3,2-d]pyrimidine
20
=\
\ /"
HN 2
o]
Intermediate 100 (513 mg, 2.18 mmol) was dissolved in EtOH (4 mL) and cyclohexene (1
mlL) 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
25 MeOH (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 (EST): 204.0 (M+H)".

INTERMEDIATE 102



ON-1 Boo 84 85%297.0 (MtNa)k tert-Butyl (2R)-2-
| met hozy( net hyl ) car bar noyl | nor phol i ne-4-carboxyl ate NBoc 85 0- H -NN

48% 187. 0 ( NWPqpii1/113798 N PCT/EP2011/053818

(5-Chloropyrimidin-4-yl)(oxan-4-yl)methanone

N=\
N

Cl O

Intermediate 102 was prepared similarly to Intermediate 25, using 5-chloropyrimidine

5 instead of 3-fluoro-pyridine, to give the crude title compound as a yellow liquid (61%).

LCMS (ESt): 227.0 (M+H)™.

INTERMEDIATE 103
3-(Oxan-4-yl)-1H-pyrrolo[2,3-c]pyridine

\ 7/
HN__~
O

4-Chloro-3-aminopyridine (200 mg, 1.56 mmol) was dissolved in DMA (4 ml.) and
Pdp(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-yl)-acetaldehyde (598 mg, 4.67 mmol) were
added under nitrogen. The reaction mixture was heated at 120 °C overnight, cooled to r.t.
15 and partitioned between water (100 mL) and DCM (100 mL). The aqueous fraction was
concentrated in vacuo and the residue was dissolved in DCM (100 mL), dried (MgSOy4)

and concentrated in vacuo to give the crude title compound as an orange/brown solid (314

mg, 99.8%). LCMS (EST): 203.1 (M+H)".

20 INTERMEDIATE 104
1-(4-Chlorophenyl)-3-nitro-1H-pyrrolo[2,3-c]pyridine

\ 7/

N\& ~No,
cl

Intermediate 13 (1.54 g, 6.74 mmol) was added portion-wise to sulfuric acid (5.85 mL) at
25 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



N- Met hoxy- N-i net hyl- 6- oxopi peri di ne- 3-car boxam de 00 to

| NTERVEDI ATE 86 (3- Chl oropyridin-4-yl) (oxan-4-yl)nmethanol Magnesium (86.5 ny,
3.60 mol ) W2/ ¥d vi gorously under nitrogen for 30PRIEP2OFHESES nl) and

di br onoet hane (2 drops) were added and®% he reaction mixture was warned to 15
50 'C. A solution of 4-bronotetrahydropyran (495 ng, 3.00 mmol) in THE (4 nl)
was added dr dpad den el [Sropmcapsgiirh@obied Btq servaiext 0Y mlners! ise@lisy at refl ux
for 2 h. A sohlitdsRwidfe M-a§ Nagﬁom-r@g\ﬁmngb@k?itﬁwgﬁcoﬁé&g Wiliatio”Q J¥wl ) in THF
(4 nL) was added drop-wi se over 5 mn and the reaction m xture was heated at
reflux for 6thhgerudd Gitkereeuhpaitnd ppobove rpEr &) Lg.SSEV.dIGMYMSTandt-nedtiéd. at refl ux for
8 h. The reaction m xture was cooled WD 2011/113798PCT/EP2011/053818 56 to O
C and quenched with sat aqg NTECL (10 nL). The reaction m xture was dil uted
with Lt0Ac (BOERMERIADEtIRE aqueous fraction was extracted with Make (3 x 40
m.). The co l(‘gﬁg,og(; n@ﬁ}’lﬁlﬁ g,ggio%c]\gﬁri(ﬁn_\g%nggl with sat ag Na)CO3 (20 nL),

dried (MgSOX4 ) centra-i) In"va . The residue was purified by normal

phase col urm chromat ography 5to give theTkude title conpound as a pale yellow
gum (69.0 ng, 25% . LCMS (ES+): 228.2 ( 10 | NTERVEDI ATE 87
N A

3- Chl oro- 4-[ (oxan- 4-yCcar bonyl ] pyr/i@e/
Cl

Intermediate 104 (900 mg, 3.29 mmol) was dissolved in EtOAc/EtOH (130 mL, 1:1) and
hydrogenated at 70 °C over 10% Ru/C using a Thales H-cube (0.5 mL/min, 70 bar). The

NH,

10 solvents were removed in vacuo and the residue was purified by normal phase column

chromatography to give the title compound as a brown gum (156 mg, 20%). LCMS
(EST): 244.0 M+H)".

INTERMEDIATE 106
15 3-Iodo-2-methyl-1H-pyrrolo[2,3-c]pyridine

\ 7/
HN A~

2-Methyl-1H-pyrrolo[2,3-c]pyridine (100 mg, 0.76 mmol) was dissolved in CHCIs (§
mL), N-iodosuccinimide (179 mg, 0.79 mmol) 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 CHCls was removed in vacuo. The reaction mixture was partitioned between
sat ag NaHCO3 (40 mL) and EtOAc (40 mL). The aqueous layer was extracted with
EtOAc (40 mL) and the combined organic fractions were washed with sat aq NalICO3

(50 mL) and brine (50 mL), dried (MgSO4) and concentrated in vacuo to give the title

compound as a cream solid (179 mg, 92%). LCMS (ES*): 258.9 (M+H)".

INTERMEDIATE 107
tert-Butyl 3-iodo-2-methyl-1H-pyrrolo[2,3-c]pyridine-1-carboxylate



\ 0 0 Co Internediate 86 (99.0 ng, 0.43 nunol) and IBX (183 ng, 0.65 mmmol)
were suspended in DCL (2 nlL) and the reaction m xture was heated at 70 C

over ni ght . THe2¢¥aB9%n mi xture was filtered and t he soPCHEPHAEPERSWI t h DCM
(50 nL). The filtrate was concentrated®in vacua to give the crude title
conmpound as a yellow gum (109 ng). LCMS (ES): 226.2 (M FH)*. | NTERVEDI ATE 88
3- Fl uor o-4-[ (oxol an- 3-yl ) carbonyl ] pyri e 0 20Di i sopropylam ne (605 RL, 4.30
mol ) was dissolved in THF (8 nL) and led to -78 C. nBuLi (1.72 niL, 2.5 M
in hexanes, 4.30 mol) was added and Ckh; resulting solution was stirred for 10
mn, warnmed to roomtenperature for 30NA n' and re-cooled to -78 C.
3-Fluoro-pyridine (370 [IL 4 30 mmol) s added drop-wi se and the reaction

m xture was irr for . A ution of . .
N et hoxy N RECR T ot £ b ovai Bl Chssoig o5 aD58t 1 ¥ br e (4. 2 )
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and stirred for, 15 mn Thg(treaction m xt ure enched wi.th sat aq NH40Ac

. nmql) “wer aﬁeg 1 redction was sHrre oveV\Bfgﬁlt.q ¢ reaclion ture;” Wwas .
(5 n), di | uted W th AC 0" L), washed with-wat er X érrL‘f], dried

(MySM) and conwentd atedoiand thacaolue Thepuri@sd uelunvaschpuridiaglly foyivedenal phase

Toop LS. W5 IoL 2 BT R0 b HEe e T Ra s BT (M 1) b
| NTERMEDI ATES 89- 93 I nternmedi ates 89-93 were prepared simlarly to

I nt er nedi at e Lng 3-fluoroSpyridines with the appropriate Wi nreb
NS

amde; see T Tabl e 4: Preparation of
3-f 1 uor o- 4- [ §4B3/6-Diliyarel2 -peambBhyly-2Jmetin-@ HA@atahd[23-c]pyridide St ruct ure SM

\ 7
HN_ _~

O
10

Intermediate 107 (369 mg, 1.03 mmol), 4-(4,4,5,5-tetramethyl-1,3,2- dioxaborolan-2-yl)-
3,6-dihydro-2h-pyran (260 mg, 1.24 mmol), tetrakis(triphenylphosphine) palladium(0)
(95.2 mg, 0.08 mmol) and NarCO3 (328 mg, 3.09 mmol) were dissolved in dioxane (2
mL) and water (2 mL) and the reaction mixture was heated in a microwave at 160 °C for
15 15 min. The reaction mixture was concentrated in vacuo 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+H)*.

INTERMEDIATE 109
20  tert-Butyl N-(2-{4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl}-

2-oxoethyl)carbamate

7\
c. Qg\o {NELOK

A suspension of Example 10 (30.0 mg, 0.070 mmol), N-(tert-butoxycarbonyl)glycine
(15.0 mg, 0.085 mmol), EDC (27.0 mg, 0.14 mmol), HOBT (19.0 mg, 0.14 mmol) and
25 triethylamine (40.0 pL, 0.28 mmol) in THF (2 ml.) and MeOH (0.5 ml.) was stirred
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overnight. The mixture was concentrated in vacuo and purified by preparative HPLC to
yield the title compound (13.5 mg, 41%). HRMS (ESI+) caled for CisHyCIN4O;
468.1928, found 468.1936. HPLC (method A): Rf 1.89 min, 97% purity.

5 INTERMEDIATE 110
tert-Butyl N-(3-{4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl}-

3-oxopropyl)carbamate

'\
A7 &Q«V“K%

A suspension of Example 10 (30.0 mg, 0.070 mmol), N-(tert-butoxycarbonyl)-f3-alanine
10 (16.0 mg, 0.085 mmol), EDC (27.0 mg, 0.14 mmol), HOBT (19.0 mg, 0.14 mmol) and
triethylamine (40.0 pL, 0.28 mmol) in THF (2 mlL) and MeOH (0.5 ml) was stirred
overnight. The mixture was concentrated in vacuo and purified by preparative HPLC to
yield the title compound (11.5 mg, 41%). HRMS (ESI+) calcd for CysHsCINJO;
482.2085, found 482.2097. HPLC (method A): Rf 1.88 min, 99% purity.
15
INTERMEDIATE 111
1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]]pyridine-3-carbaldehyde

Intermediate 13 (229 mg, 1.00 mmol) was dissolved in dry DMF (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
Na,CO; (30 mL). The precipitate formed was collected by filtration, washed with water
(3 x 5 mL) and dried under vacuum to give the crude product (~80% purity) as a brown
25 solid (240 mg). A small sample (12 mg) was purified by preparative HPL.C to give the
title compound as an off-white solid (3.80 mg, 30%). HRMS (ESI+) caled for
C14HyCIN,O 256.0403, found 256.0413. HPLC (method A): Rf 1.30 min, 100% purity.
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EXAMPLE 1
3-(4-Chlorophenyl)-1-(oxolan-3-ylmethyl)-1H-pyrrolo[3,2-c]pyridine
N
7\

_ﬁo
N

Intermediate 4 (46.0 mg, 0.20 mmol), tetrahydrofuran-3-ylmethyl methanesulfonate (54.0
5 mg, 0.30 mmol) and Cs,CO;5 (98.0 mg, 0.30 mmol) were mixed with DMF (2 ml.) and

Cl

heated at 80 °C overnight. The solvent was evaporated and the residue was purified by
flash chromatography (4% MeOH in CH;Cl) to yield the title compound (41.0 mg, 66%).
HRMS (ESI+) caled for CigHy7CIN,O 312.1029, found 312.1036. HPLC (method A): Rf
1.75 min, 100% purity.

EXAMPLE 2
tert-Butyl 4-[3-(4-chlorophenyl)-1H-pyrrolo[3,2-c]pyridin-1-yl]piperidine-1-

7\
0@8 CN{%

15 Intermediate 4 (46.0 mg, 0.2 mmol), fert-butyl 4-[(methylsulfonyl)oxy]piperidine-1-

carboxylate

carboxylate (60.0 mg, 0.30 mmol) and Cs,CO; (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 (3% MeOH in CH;Cl) to yield the title compound

(11.0 mg, 13%). HRMS (ESI+) caled for CyHyCIN;O, 411.1714, found 411.1717.
20  HPLC (method A): Rf 2.19 min, 98% purity.

EXAMPLE 3
3-(4-Chlorophenyl)-1-(oxolan-3-yl)-1H-pyrrolo[3,2-c]pyridine

/N\

MA®:
Cl @)
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Intermediate 4 (66.0 mg, 0.29 mmol), tetrahydrofuran-3-yl methanesulfonate (50.0 mg,

0.30 mmol) and Cs,COs (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 (3% MeOH in CH;Cl) and then preparative HPLC to give the title
5 compound (14.5 mg, 17%). HRMS (ESI+) caled for Cy7H;5CIN,O 298.0873, found

298.0880. HPLC (method A): Rf 1.69 min, 100% purity.

EXAMPLE 4
3-(4-Chlorophenyl)-1-(oxan-4-yl)-1H-pyrrolo[3,2-c]pyridine
N

7\

AN
cl o

Intermediate 4 (46.0 mg, 0.20 mmol), tetrahydro-2H-pyran-4-yl methanesulfonate (54.0
mg, 0.30 mmol) and Cs,COs (98.0 mg, 0.30 mmol) were mixed with DMF (2 mlL) and

10

heated at 80 °C overnight. The solvent was evaporated and the residue was purified by
flash chromatography (4% MeOH in CH3Cl) and then preparative HPLC to give the title

15 compound (8.70 mg, 14%). HRMS (ESI+) caled for CysHy7CIN,O 312.1029, found
312.1036. HPLC (method A): Rf 1.71 min, 100% purity.

EXAMPLE 5
Bis(2,2,2-trifluoroacetic acid); 4-[3-(4-chlorophenyl)-1H-pyrrolo[3,2-c]pyridin-1-
20  yllpiperidine

.2CF,CO,H
XN
cl NH

tert-Butyl 4-[3-(4-chlorophenyl)-1H-pyrrolo[3,2-c]pyridin-1-yl]piperidine-1-carboxylate
(Example 2; 5 mg, 0.012 mmol) was mixed with DCM (0.15 mL) and TFA (0.05 mL) and
kept at room temperature overnight. The solution was concentrated to yield the title

25 compound (7 mg, 100%). HRMS (ESI+) calcd for C;3H;sCIN; 311.1189, found 311.1192.
HPLC (method A): Rf 1.31 min, 100% purity.
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EXAMPLE 6
4-[3-(3,4-Dichlorophenyl)-1H-pyrrolo[3,2-c]pyridin-1-yl]piperidine hydrochloride

N

7\

SN -HCI
cl \C\NH

cl
Intermediate 6 (11.0 mg, 0.025 mmol) was treated with conc. HCI (0.5 mL) in MeOH (2
mL) 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%). HRMS (ESI+)
calcd for C1gH7C1,N3 345.0800, found 345.0802. HPLC (method A): Rf 1.42 min, 100%
purity.

EXAMPLE 7
1-{4-[3-(3,4-Dichlorophenyl)-1H-pyrrolo[3,2-c]pyridin-1-yl]piperidin-1-yl}-2-
hydroxyethan-1-one

N
ol N\\(\OH

Cl ©

To a mixture of Example 6 (5.00 mg, 0.013 mmol) and hydroxyacetic acid (2.00 mg, 0.03
mmol) in THF (1 mL) and MeOH (0.5 mL) was added HOBT (4.00 mg, 0.03 mmol),
EDC (5.00 mg, 0.03 mmol) and triethylamine (7.00 uL, 0.05 mmol). The mixture was
stirred overnight and then diluted with MeOH. Purification by preparative HPLC gave the
title compound as a white solid (4 mg, 76%). HRMS (ESI+) calcd for CyoH;9CLN;0,
403.0854, found 403.0857. HPLC (method A): Rf 1.66 min, 99% purity.

EXAMPLE 8
4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-hydrochloride
N
7 N\

POaadt

A suspension of Intermediate 8 (3.50 mg, 0.0085 mmol) in 1.25 M HCl in MeOH (1 mlL.)

-HCI

was stirred overnight. The mixture was concentrated, dissolved in MeOH, concentrated
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(
9

again and then dried under vacuum to yield the title compound as a white solid (2.70 mg,
92%). HRMS (ESI+) calcd for CigH;6CIN; 309.1033, found 309.1035. HPLC (method
A): Rf 1.19 min, 94% purity.

s  EXAMPLE9
tert-Butyl 4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-¢ ]pyridin-3-yl]piperidine-1-

2\
c/'@/g‘ON\\gO\é

A suspension of Intermediate 9 (497 mg, 1.65 mmol), 1-chloro-4-iodobenzene (472 mg,
10 1.98 mmol), copper(l) iodide (94.0 mg, 0.50 mmol), N,N’-dimethylethylenediamine (44.0
mg, 0.50 mmol) and K;PO, (595 mg, 2.80 mmol) in toluene (15 ml.) was heated at 110
°C for 72 h. The mixture was cooled to r.t. and diluted with MeOH (15 mL), filtered and

carboxylate

concentrated. The residue was purified by flash chromatography (EtOAc) to yield the title
compound as a yellow solid (606 mg, 89%). HRMS (ESI+) caled for Cy3HysCIN;O,
15 411.1714, found 411.1725. HPLC (method A): Rf 2.14 min, 97% purity.

EXAMPLE 10
1-(4-Chlorophenyl)-3-piperidin-4-yl-1H-pyrrolo[2,3-c]pyridine trifluoroacetate

— - CF,CO,H

20
A suspension of Example 9 (580 mg, 1.41 mmol) in DCM (10 mL) and TFA (6 mlL.) was

stirred for 2 h, concentrated, dissolved in MeOH and concentrated in vacuo to yield the
title compound (569 mg, 95%). HRMS (ESI+) caled for CisHgCIN; 311.1189, found
311.1192. HPLC (method A): Rf 1.13 min, 97% purity.

25
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EXAMPLE 11
tert-Butyl N-{4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]cyclohexyl }-

7\
CQ&QN&OK

A suspension of Intermediate 11 (32.0 mg, 0.10 mmol), (4-chlorophenyl)boronic acid

carbamate

(16.0 mg, 0.10 mmol), copper(Il) 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+)
caled for Co4HygCIN3O, 425.1870, found 425.1878. HPLC (method A): Rf 2.19 min, 99%
purity.

EXAMPLE 12
4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]cyclohexan-1-amine
hydrochloride

N

7"\

ANGZ
cl NH,

A suspension of Example 11 (3.50 mg, 0.0082 mmol) in 1.25 M HCI in MeOH (1 mlL.)

-HCI

was stirred overnight. The mixture was concentrated, dissolved in MeOH and
concentrated in vacuo to yield a diastereoisomeric mixture of the title compound (2.80
mg, 94%). HRMS (ESI+) caled for Ci9H,0CIN; 325.1346, found 325.1350. HPLC
(method A): Rf 1.20, 1.25 min, 99% purity.

EXAMPLE 13

4-[1-(4-Chloro-2-methylphenyl)-1H-pyrrolo[2,3-c]]pyridin-3-yl]cyclohexan-1-amine
hydrochloride

-HCI

93
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A suspension of Intermediate 12 (1.20 mg, 0.0027 mmol) in 1.25 M HCI in MeOH (1
mlL) was stirred overnight. The mixture was concentrated, dissolved in MeOH and
concentrated in vacuo to yield a diastereoisomeric mixture of the title compound (1 mg,
98%). HRMS (ESI+) caled for CyoHyoCIN3 339.1502, found 339.1505. HPLC (method
5 A): Rf 1.33, 1.39 min, 94% purity.

EXAMPLE 14
1-{4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c ]pyridin-3-yl]piperidin-1-yl}-2-(dimethyl-

amino)ethan-1-one

10

A suspension of Example 10 (30.0 mg, 0.070 mmol), N,N-dimethylglycine (9.00 mg,
0.085 mmol), EDC (27.0 mg, 0.14 mmol), HOBT (19.0 mg, 0.14 mmol) and
triethylamine (40.0 pL, 0.28 mmol) in THF (2 mL) and MeOH (0.5 mL) was stirred
overnight. The mixture was concentrated and then purified by preparative HPLC to yield

15 the title compound (13.0 mg, 47%). HRMS (ESI+) calcd for CyHysCIN4O 396.1717,
found 396.1727. HPLC (method A): Rf 1.23 min, 99% purity.

EXAMPLE 15
1-{4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c ]pyridine-3-yl]piperidin-1-yl}-2-

20 hydroxyethan-1-one

A suspension of Example 10 (30.0 mg, 0.070 mmol), hydroxyacetic acid (6.00 mg, 0.085
mmol), EDC (27.0 mg, 0.14 mmol), HOBT (19.0 mg, 0.14 mmol) and triethylamine (40.0
pL, 0.28 mmol) in THF (2 mL) and MeOH (0.5 ml.) was stirred overnight. The mixture

25 was concentrated in vacuo and purified by preparative HPLC to yield the title compound
(11.9 mg, 46%). HRMS (ESI+) caled for CyHyCIN3;O, 369.1244, found 369.1252.
HPLC (method A): Rf 1.52 min, 98% purity.



tert-Butyl 4-[(3-chloropyriclin-4-34)(hydroxy)methyl]piperidine-1-carboxylate
Di i sopropylamne (1.82 nmL, 12 9 mmol) was dissolved in THE (40 nl) and cool ed
to -78 "C. nBARNUETY3 m,, 2.5 Min hexanes, 12.3 mmol PORES2AHEEH3dr op- wi se
and the solution 5 was warned to roomferrperature stirred for 45 mn and
re-cooled -78 "C. A solution of 3-chloropyridine (1.40 g, 12.3 mmol) in THF (6
m.) was addB¥AMRELtlAe reaction mixture was stirred at -78 C for 4 h. A

sol ution of mﬁﬁ.mb gyh Aéhm%weaylp@mﬁmfouls Shyhamyi- mﬁpe(n%mﬁ -y? 13.6 mol) in
THE (6 nL) was adde he reaction m xture was war nmed ". and stirred
for 2 h. TheetF'%lHé'PP%)Wer‘illﬂftII‘dé was quenched with water (60 n1 .) and 1lOextract ed
with DCM (100 m. and 2 x 30 ml,).nFRe conbi ned organic fractlons were dried
(Mg804) and concentrated in vacuod The resi due was purified by normal phase
col um chr omat ography to give the Fitle compound (2¢94 g, 73% as a yellow
gum |.CMB (F.S+): 271.0 (Mt . NTERMVEDI ATE 95 tert-Butyl

4-[ (3-ehl oropyri di n- 4- yBcag %a\r%'oxyl ate Internedi ate 95 was
prepared simlarly to Internediate 87, usingslnternediate 94 instead of

intermediate 86, to give the crude title conpound as aﬁ/el low |i ciui d (84%.
LCVS 20( ESL) A spponsgn(quibneretivie |PATERVEDIOZRE ngeol) in 1.25 M HCI in MeOH (1.5

144- Chl or opl henyls Firdd YREQs - TIRX AR ¥Q-bikeRYi@ZAl 0hi3; dselvBy Mé@l@ WO

2011/ 113798PCT/ EP2011/ 053818 59 heated usi ng a mcrowave at 175 'V for 2 h.
The preci pi t N Re8UEe] Metdeed oyick i he fidg F‘E?Pou%é%%d’h%i’ sHIVBORE (2R 10 nL) and
dried in vacuRMSQEGI+Y ealtd@r CgOHglem@m@wnm asnd@34d. abt. meld ewnselA)dri( 974 ng,
22% . LCVB (ES% 332 0O (MtH)*. 5 | NTERVEDI ATE 97

3H, 4H, 5H- Pyr Fé1 B[9%% 8¥8Yr i ni di n- 4- one Et hyl

3- am no- 1k pyrrol e-2- car boxyl ate hydrochloride (3.00 g, 15.7 ntnol) was

di ssolved in %%%Pl (?0 m,). Formam dine acetic acid salt (2.44 0, 23.5 mmol)
was added 105 tl/eaction mixture was heated under reflux at 83 "C for 18
h. The react 3-amind- x-t{41[1e(4vmiﬁ)rclﬂmhﬁu1Hcpyarol<mmtc1plyﬁdmr£mmdraﬁ@1 was col |l ected by
filtration, shed iNI q%‘? ﬂ—l nd dried in vacuo to give the title conpound as
a bei ge soli R"ﬂpaf’o gregeee OE (ES): 135.9 (MH1)4. IS | NTERVED ATE 98
7-Brono- 311, 4H, 5H pyrrol o[ 3, 2-d] p idin-4-one HC -\\ N lInternediate 97 (1.70
g, 12.6 mmol) and NBS (2.69 (2, 1 nrnol) were dissolved in DMF (100 nL) and
stirred for 18 h. The reaction_m e was diluted-Wdth water (50 niL) 20 and
the resulting solid was coll {I thation,NHdri ed, suspended in MeOH and
filtered. The filtrate wasi ntrate i \faﬁ') to give the title conpound as
a beige solid (2.60 g, 97%. ',CVv5 (ES): 21% 9, 215.9 (WM.

15 A suspension of Intermediate 110 (7.50 mg, 0.018 mmol) in 1.25 M HCI in MeOH (1.5

mL) was stirred overnight. The mixture was concentrated in vacuo, dissolved in MeOH
and concentrated in vacuo to yield the title compound as a white solid (7.10 mg, 95%).
HRMS (ESI+) caled for Cy HyCINLO 382.1560, found 382.1564. HPLC (method A): Rf
1.27 min, 98% purity.

20
EXAMPLE 18
2-{4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl }ethan-1-ol

OH



| NTERVEDI ATE 99 7-Bronp-4-chl oro-5H-pyrrol o[ 3,2-d]pyrimdine C \ INHN WO
2011/ 113798PCT/ EP2011/ 053818 60 nl). The reaction m xture was basified with

| C, CO3 and SXPrPHMB@with Et 0Ac (3 x 200 nl). The conbi REIEBRYHHBISf r acti ons
were dried (NUSCM) and concentrated i nAacuo to give the title conpound as a
bei ge solid 8490 , 35% . LCMS (ES): 231.9, 233.9, 235.9 (MAW 5 | NTERVEDI ATE
100 4- Chl or oA 7ugsnggehipappleold Gy Pang 459 msed. gyrosrastadcyey pyrd wiedi ne N

| nt er medi at eo@@ﬁ&@ﬁﬁ@wﬁq@&ﬁ@@ as). 1@!@@912\1@@1@0?1 THEM 3Qallsdirr@nd cool ed to
-78 10 tBuLi (3.39 nL, 1.9 Min pentane, mol ) was added drop w se and
the reacti onOYfnkghipesl RM&@@%‘N PreRIERUE Pl (o yjelfl ghe tﬁler?PWPO%déB‘l Ue-od %f oxan- 4- one
(1.08 g, 10. BRIk} BadHs: C10,,01N.0%8s.120dedn@nsk. e Hlmﬂemdm)xﬁmre was
stirred at -78 C, for 30 min and then warned to r.t.. The reaction nixture was
quenched Wit h 1B"%e?9% 8Y#) and concentrated in vocuo. The residue was purified
by reverse phase colum ischromatography to give the crude title conpound as a
yel l ow solid &gg&) 100%9. LCMB (ES): 236.0 (MtTI)t | NTERMEDI ATE 101

7- (Oxan- 4- yI? bggpolo[s 2-d] pyrimdine 20 Internediate 100 (513 ng, 2.18
mol ) was di $se{4averotophdrtyH H-gyrivblp[ 23R dp aieh-3yBXEN &-{ykaddi-B-yinddkylp nol % Pd on C
(cat) were added.,. The reaction m xture was heated using a m crowave at 150 'C
for 30 nmin, PPFRUPSd through celite and the solids washed with MeOH (100 ni).
The filtrate was concentrated in vac nd the residue was purified by nornmal
phase col um chr omat ography to give ¢ title conpound as a yell ow gum (52.0
my, 12% . LCMB (ES): 204.0 (MFIV_I DI ATE 102 WD

2011/ 113798PCT/ EP2011/ 053818 61 Fogyr\m di n-4-yl) (oxan- 4-yl ) net hanone
internedi ate 102 was prepared: arly to lsternedi ate 25, using

5-chl oropyri m di ne 5i nstead of 3-fl uoro-pyridi to give the crude title
compound as a yellow liquid (61%. LCVS (ES): 22?.0 (M FH7. | NTERVEDI ATE 103
340xan-4-yl) - 1Hpyrrol o[ 2, 3-e] pyridine 10 4- ot o- 3- anai nopyri di ne (200 nyg,
1.56 minol) )Q@tctspgﬂs%QJf\EQQIn 10 16OM3 (g i0Ms) nﬁﬂg) . pi/(ﬂa@).%%asz}lle}%/d@glﬂd) 08 mol ),

X-Phos (74.2 ng, O. ot assi um acet at' e
mg, 0.18 mmol) and NaBH OAc); (37.0 mg, 0.18 mmol) in MeOH (1.5 mL) was stirred

overnight and purified by preparative HPLC to yield the title compound (6.80 mg, 30%).
HRMS (ESI+) caled for C»nH»CINs 391.1564, found 391.1568. HPLC (method A): Rf
15 1.24 min, 100% purity.

EXAMPLE 20
4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]-1-[(1-methyl-1H-pyrazol-4-yl)-
methyl]piperidine

N
20

A suspension of Example 10 (25.0 mg, 0.059 mmol), 1-methyl-1H-pyrazole-4-

carbaldehyde (19.0 mg, 0.18 mmol) and NaBH(OAc); (37.0 mg, 0.18 mmol) in MeOH

(1.5 mL) was stirred overnight and purified by preparative HPLC to yield the title

compound (4.90 mg, 21%). HRMS (ESI+) caled for CyHysCINs 405.1720, found
25 405.1735. HPLC (method A): Rf 1.26 min, 100% purity.



nmg, 4.67 mol) and (tetrahydro-pyran-4-yl)-acetal dehyde (598 ng, 4.67 mol)
wer e added under nitrogen. The reaction m xture was heated at 120 "C

overni ght, cbOPEH 11338 .t. 15and partitioned between wat EETERHAVHBSYE and DCM
(100 nl). The aqueous fraction was conCentrated in vacuo and the residue was
di ssolved in DCM (100 m,), dried (MJSX) and concentrated in vacuo to give
the crude tiEX&MPbApBbund as an orange/brown solid (314 1112, 99.8%. |, OMS
(ES): 203.1 U4ch h rfol 2, ridin llpiperidin-1-

1-(4-Chl or op%gélr:g/llgd% %??r%mf@fgrfboﬁo%%ﬁg ((:i |§y3rl|/]cf)[r)1eed Internediate 13 (1.54
g, 6.74 mmol YURrtagansaigaly hydiochleridey se t o sulfurlc acid (5.85 nr) at 0 C. The
reaction mxture was heated to 55 nd nitric acid (0.42 nL, 69% aq sol uti on,
6.40 nmol ) was added cauti ously. eaction m xture was heated at 55 C for
WO 2011/ 113798PCT/ EP2011/ 053818 62 h and then cogied to roomtenperature,
poured into ice-water (100 i sed cautiously with 6 Mag NaCH.
The resulting precipitate | ect ed byNfiTT¥ution to give the crude title
conmpound as a brown solid (1.01 g, 55%. LCMVMs (ES): 274.0 (MFfi)l.

I nt er medi at eAOfper(sDAOT Ega,mp& ]ZH,’HNTBig)O MSnIdd)l$§€HrMﬁnﬁi)rd}ﬁbnEhEAtﬂ ENQH. (2130 ni, 1:1)
and hydr ogenate 100/ i s Hc 5 nt hnin, 70
bar). The I(bnsé)ﬂve%tlg%o excegs wed in vgcd@(‘:}a‘r"]’ag rree r esi"du LI%gel:\llxllzgtge]purl fied by
nor mal phasebxombpmmomtmﬂd)(rmmgmaphryied endgihy eatthve niikttiteevas otinpoiufd24als aal br own gum
(156 ng, 209

3-1 odo- 2- net e[f pl%ﬁ-%d% al%tg"%ﬁm] pyii 3!1 I—TRI/EIDbﬁ ('%5 IQE) was added and the

2- Met hyl - HT- pyqturc)lwcc){ Qonselm]alpgrnn dicne to gl@@thn@tle Qoipounind?.§0 mwast2di)sEBMped in CTICl 3
(5 n), Nio 7 | Dys¥as; reaction

m xture was le-il-g%g i Omcd%‘”%w 6gg ?%ég%uﬁ%g&rr%;(tur e%g&aggﬁ ]ﬁh?gvﬂ? ;ﬁl h 1 Magq
sodi um t hi os¥%hatte (5 20 nL) and the CHCh was renoved in vacua. The reaction
m xture was partitioned between sat aq NaHCO3 (40 m ) and EtO0Ac (40 m,). The
aqueous | ayer was extracted with Et0Ac (40 nlL) and the conbi ned organic

fracti ons weF¥AWEREHEd with sat aq Nal ICO8 (50 mi,) and brine (50 nal), dried
(MySO4) and gopge -élﬁ&ﬁoghé 1 §8281 {3V pib &iRTRPBUANAT LA Cr €am sol i d
(179 ng, 929 PR nud 9‘%% PRt %E!%\EDIIATE 107 tert-Butyl

3-i odo- 2-fret l‘Ocilll?fﬁkﬁrrol o[ 2, 3- c] pyri di ne- 1 - ear boxyl at e

c/O/&CNJ\///N

A suspension of Example 10 (25.0 mg, 0.059 mmol), 4-bromobutyronitrile (17.0 mg, 0.12

mmol) and K,CO; (excess) (excess) in dry DMF (2 ml.) was stirred overnight. The
reaction mixture was concentrated in vacuo and purified by preparative HPLC. 1.25 M

20  HClin MeOH (1.5 mL) was added and the mixture was concentrated in vacuo to give the
title compound (9 mg, 37%). HRMS (ESI+) caled for CyHy;CINg 378.1611, found
378.1616. HPLC (method A): Rf 1.32 min, 99% purity.

EXAMPLE 23
25 [1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-ylJmethanol
N

7\

N FH
cl OH



WO 2011/ 113798PCT/ EP2011/ 053818 63 Internediate 106 (317 ng, 1.23 nmol) was
di ssolved in DCM (10 nL), 4- di nmethyl am nopyridine (15.0 ng, 0.12 mml) and
di -tert-but Woa‘?lé/élf%nate (295 ng, 1.35 nmol) were addedCAHAH2MHES3$8act i on was
stirred overnight. The reaction nixtur& was 5concentrated in mewo and the
resi due was purified by columm chromatography to give the title conpound as a

white solid P86 pglaighlp my. AdsmpeR) 12.398 fgmp 9 10 WRINTERVEDH APE 108

3-(3,6-Di hydﬁlglo_s}l-&n@wc@mrézaﬁi) wéreRbAY db- ﬂd—&&a&u&h9k&o%§]mmﬂlbnene10
I nternedi ate 10 369 ggeﬁ 03 mml) 4- 55tetrarrethy 1,3,2-

di oxabor ol anu3y P.Yas Igalgd g R B S N‘Pfaﬁ?ob%be g turg wosaddesbio)2, M NaOII
tetrakis(tri ebﬁny tpbpsapiaeh iRl wadbIeO)y (9, FkheOwRBwiEL X 5aﬂ9) Na2CO8 (328

ng, 3.09 nmmol) were dissolved in djoxane (2 nlt) and water m.) and the
reaction fi xtr &iola@dre iRy hharoides sigpariatd Rserearibe Psgse ﬁ% lihe reaction
mxture was eapoedt il gdidwsdiac@aoand dohe. NMRysduBIMWasIicpubl T,8dcoy,ocol um

chromat ogr ap t i v |l e yellow solid (161 ng,

73% . LCVS (%)0.58%% ; %Wﬁhﬁ‘l}% @ﬁ%%gﬁfiﬁé g 8% Byt yl

N- (244-[ 144-chl orophenyl) - 1H-pyrrol o[ 2, 3-e] pyridin-3-yl | pi peridin-1-y1}-

2- oxoet hyl)c ggﬁgﬁ A suspensi on of Exanpl e 10 (30.0 ng, 0.070 mmol),

Al 4tert-buto€§ f}I)Dyci ne (15.0 ng, 0.085 mmol) LDC (27.0 ng, 0.14 mol)
HORT (19.10 ng{[1Q4-Uhlaropthyl)-aHchyirol g2, Bry |paritline3-(1fDetByl pU-medhy2@péerazihg in T1-114 (2
m) and Me01-1 (0.5 inL) was stirred W) 2011/113798PCT/EP2011/053818 64
overni ght. The m xture was concentrated/i fyvacuo and purified by preparative
IIPLC to yield the title conpound (13.5 41% . HRVS (ES1+) cal cd for

C25H29C1IN403 468. 1928, found 468. 193§, (method A): 111 1.89 mm 97%
purity. 5 | NTERVEDI ATE 110 ten-Bu (

141
- (4-chl orophenyB-111- pyrrol of 2, Se ridin- N?& ] piperidin-I-y1
3- oxopr opyBear banat e

\
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); (25.0 mg, 0.12 mmol) in DMF (100 pl.) was added followed by
15 AcOH (9.50 uL, 0.20 mmol). The reaction mixture was shaken for 1 h and was then
diluted with MeOH (1.5 mlL) and water (0.5 mL). The solution was purified by
preparative HPLC to give the title compound as an off-white solid (6 mg, 35%). HRMS
(ESI+) caled for C1oHy1CIN, 340.1455, found 340.1465. HPLC (method A): Rf 1.07 min,
94% purity.
20
EXAMPLE 25
tert-Butyl 4-{[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]



A suspension of Exanple 10 (30.0 ng, 0.070 nunol),

N- (t en- but oxycar bonyl)-13-alanine to (16.0 ng, 0.085 mmol), EDC (27.0 ngy, 0.14
nunol ), HOBWQ291813®§, 0 14 nunol) and triethyl am ne (4@C@NBE"”®”§@ mmol ) in
LEW (2 nL) and MeOH (0.5 nlL) was stirr&d overnight. The nixture was
concentrated in vacuo and purified by preparative TIPLCto yield the title
conpound ( 11A5Miryire of dgterniqiips  ESILP0 ggl €6 fBmolCxet3¢cNGDBIPa8212685, f ound

482.2097. HR, - . TE 111
1. (4 chl orOpﬁg’n"ﬁ‘ ; 1&%@% o zgngg@l% ?y(?lhh?ﬁee{mwzob# 419 N FBERNEDL &

ﬁ& Menmmauam
(229 ny, 1. 0@“%%%?51%ékﬁﬁﬁ§§éfwﬁﬂﬂ ﬁLBK§5TWE({§@@“ﬁL)m BURABE) Y#0 and cool ed
in an ice-bajded Bhl@mf@wdomm@md@zi &%l)pLhe rdd2ibh MXRA) wiasa@flegd ndr op- wi se
under nitrogen and the reaction m x was stirred at r.t. for 10 mn and

t hen heat &d aﬂi%mcm“@dﬂﬁPM@Qﬂfhﬁ%%ﬁa%k%W¢‘%SPﬂé'?@é%??%ﬁW%ﬂwﬁﬁ?H%Mas added
dr op-wi se t oprifYaiiag Hmmlﬁé&emtm)oomﬁb\ﬁldparswl @i-vate sdliar osd massseol | ect ed by

filtration, e it e er vacyumto give the
crude producﬁﬁ@gég§ﬁ%ﬁ$?¥§5 A ﬂémng%ﬁ1§%i g%%%ﬂﬂﬁﬁ%ﬁ¢§gﬁﬁpﬁﬂg' le (12 my)
was purifiedi.bympr epapaity.ve HPLC to give the title conpound as an off-white
solid (3.80 ng, 30%. HRMS (ESI+) calcd for Cl14119C1N20 256. 0403, found
256.0413. 11 PLC (nmethod A): Rf 1.30 min, 100%purity. WO

2011/ 113798PCYAMPR0D2E/ 053818 65 EXAMPLE 1 3-(4- Chl orophenyl)- 1

- (oxol an- 3-yl net hh 0 nternediate 4 (46.0 ng,
0. 20 nanol) X a RS Pl i L Busthy TR 405 0. 30
nunol) and Cs2CO3 (98.0 ny, 0.30 nannl)y re mxed wwth DVWH (2 nL) and heated
at 80 C overnight. The solvent was eva ed and the residue was purified by
fl ash chromat ography (4% MeOH i n CH3C1) yield the title conmpound (41.0 ny,
66% . | TRVS (PSI+) calcd for Cl181 2.1029, found 312.1036. TTPLC
(method A): R 1.75 mn, 100% puari LE 2 tert-Butyl
44344- chl or ophenyO- 1H—pyrro|o[3 2- e]pyrldlmc\l}yl]piperidine-IcarboxyIate Cl
-ON10-6 Internediate 4 (46.0 ng, 0.2 mmol) ert-butyl
4-1(nethylsu1fonyeoxylpiperidine-lcarboxylaté*(60.0 ng, 0.30 mnol) and Cs2CC3
(98.0 ny, O. Bﬂm{plﬂ)jj)(ﬂ@rn@g WOR L chnwil it Was AN (e2l 1ﬁMec&n@Bobq:@l)eﬂhaM 801 @ over ni ght.

The sol vent eva and the residue was purified
chr omat ogr aptiy {39 REOR | F MBI B Otear s Yina: Pl S BBl g, 139,
| I RVS (LSt +) ree@ios chiftome M&Wﬁﬁﬁ&lh@@a@&hndﬂﬁ4¢sﬁu@lﬁﬂd dédilved 44 e CRDHPLC (et hod
A: R 2.19 .
- On or opnbhy 130 3¢ outenk 3 YEOHAT APl wikoed Wpaghrien s porited by
preparative HPLC to give the title compound as a white solid (4.30 mg, 55%). HRMS
(ESI+) caled for CigH9CINy 326.1298, found 326.1303. HPLC (method A): Rf 1.02 min,

81% purity.
20
EXAMPLE 27
2-(1-{[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl Jmethyl }piperidin-4-
ylethan-1-ol
I\

L
Cl N

OH



WO 2011/ 113798PCT/ EP2011/ 053818 66 Internediate 4 (66.0 ng, 0.29 mmol),

t et rahydr of uran- 3-y1l net hanesul fonate (50.0 ng, 0.30 nmol) and Cs2CC3 (98.0
my, 0.30 nart®P POieé%8ni xed with DVE (2 nl) and heal ed atPCE8FPBIHEI8i ght . The
sol vent was evaporated and the residue’was purified by flash chromatography
(3% MeOH in CH3Cl) and then preparative HPLC to give the title conpound (14.5
my, 179 . - FARNBUeRShgmedped!F 615 C1z1%5annk endosresims cipaindl- 298, 0880. HPLC

(method A): {Rbg ;lmrﬁ)% i 11 didtQABIRAE i(Z(M-pLEMEJ 00 pL) was shaken for 1 h. A .
3- (4-Chl or ophenyl) - 1-é oxan-4-yl1)-1H pyrrol oi 3, 2- cn&gn dine 10 Internediate 4
(46.0 my, O. YWUeRBl NaBHEO 3K BedH pymaln oMK (HOuHd ras ildebfodpecdya. 0 ny, 0. 30

nol ) and CsQESEB (9810, 004 nfPacP0 THERa}ionahRwid ¥8dshakdnha DMEnieR: fHl)ima@nd heated at
80 C overnight. The sol vent was evaporated and the residue was,  purified by

| S. P
flash chr domatBglaphly Ngd Ne & Pli At ) Ogngla-nEliy prYpar %t BefpRC to gi ve
g 2; t1 :)tz Ige %SW%NM@%&SZC@T«%% ﬁﬂ%@mpddﬁthb@a (ligﬁTyb)%oﬁ&bl&d(9f88rr&§lﬁ%).l70 E)Z&I\/PLE
: , fo t ; . : o puUrity.
5 Bis(22,2- ]?Iﬁﬁ/lﬁl (égl'#% 5%@[ ﬁo&babpg%l\g% 3%8.16(5%), fOUIFlszl 3(;]9.16}9.rplPrlC (}net od %L)J IQII
4-[ 3- (4-chl or.opheny) pdidy.pyrrol o[ 3, 2-c] pyridin-1 - 20yl i pi peridine
tert-Butyl
413- (4- ehl or ophenyl) - 1H pyrrol oE3, 2-dpyri di n-1-yl Thi peri di ne- 1- car boxyl ate
(Exanpl e 12; BXAnPLO.2812 rnnol) was mxed with DCM (0.15 nil.) and TEA (0. 05

m.) and kep m t rgfure o night. ,The solutian was concentrated to
v el dotne ¢ EHEORBREERS by Soghr ot s eibeiSLioe Bty By C7ors scing
311.1189, foundetBabl 1192. |1 PLC (method A): Rf 1.31 min, 100% purity. WO
2011/ 113798PCT/ EP2011/ 053818 67 EXAMPLE,_6

2

4-[3-(3, 4-Di chl orophenyl) - 1H pyrrol o[ 3¢2-%] pyri di n-1-yl ] pi peri di ne
hydrochloride OH Cl Internediate 6(1 , 0.025 mmol) was treated with
cone. TIC (0.5 m,) in MOIl (2 5wthy 50 C for 30 mn. The solvents were
evaporated and the residue was un er Vacuum overnight to give the title
conpound as a white solid (8 nyg, . ESI +) calcd for C 18H17C12N3
345. 0800, found 345.0802. HPLC (nethod A): 1.42 min, 100% purity. in
EXAMPLE 7 1-14-[3-(3,4-Dichlorophenyl)- 1H pyrrolo[3,2-c]pyridi n-1-yl1 1-2-
hydr oxyet han-1| - one OH

A mixture of Intermediate 111 (15.0 mg, 0.06 mmol) and 4-piperidinemethanol (28.0 mg,

15 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
diluted with MeOH (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%).

20  HRMS (ESI+) caled for CyHyCIN3O 355.1451, found 355.1460. HPLC (method A): Rf
1.06 min, 98% purity.

EXAMPLE 29
4-{[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-ylJmethyl }morpholine
N

7\

AT >

25



Cl To a m xture of Exanple 6 (5.00 ng, 0.013 mml ) and hydroxyacetic acid
(2.00 ng, 0.03 is rinnol) in MP (1 m,) and MeOil (0.5 m.) was added IICBT
(4.00 ng, O0.\0824#B1398 EDC (5.00 ng, 0.03 mmol) and tri etPﬁ9r4E3%H1H%53§1? 00 fI-
0.05 nmmol ). The nmixture was stirred ovErnight and then diluted with MeOH.

Purification by preparative Il1PLC 8ave the title conmpound as a white solid (4

my, 76% . Fl RVEXUEM) Inegnedipeg ok E20H29 d-iNsoeD 408 nogBuling @lAdnad3240857. HPLC
(nmethod A): Hnoﬂ) 11662@Cﬁl’0r0%gi%qu®(] ﬁ anggl\@m ]5 was shaken for 1 h. A solution

4-11-(4- Chlorophenél) 1/1- pyrrolo[ &Ey |d|n 3-yThhydrochl oride WO

2011/ 113798PCTi a0 ek 653818 BB @@abﬁla (ﬂ@féhﬁL)d’r’ﬁsééd@Grfﬁl‘WeGQ&@ﬁQﬁt o yield the
title conmpoundopas. 8.2whink®). IR FeletoR mfBuidBvas 928 n oVdRMB (AShdn d1ﬁ1@€!d®dthf or
Cfilil6CLN3 309.1033, found 309.1035. HPLC (nethod A): Rf 1.19 mn, 94%
purity. E§(A|\/ME@ glé éIhL)lgml )Wlater (0.5 mL). The solution was purified by preparative HPLC to

441- (4- chl or gphepYiBe ddhpyid 8 Olighi FelBlvRyld di.d-de, Bbipipevs disier dagarrhoxyl at e A

suspensi on o ( nr no | oro- 4- |0dobentene (472
my, 10 1.98 lé&ﬁf ggqui 3?1 ‘)%“ dO%Izdé HﬁLg Od%? %Pﬁé{wm ?7% purty.

N, N - di net hyl et hyl enedi am ne (44.0 ng, O. 50 mmol ) and | cPO4 (595 ng, 2.80
mmol) in toI#§A§ﬁ®E§ inL) was heated at 110 C. for 72 h. The m xture was
cooled to r Pluted with MeOH (15 nm.), filtered and concentrated. The
resi due was pni#iChtbrbyhehliasH-pyhrotuin -0y aipiny3-(1kh&kd)piparidp-alod the title
conpound as a yellow solid (606 ng, 89%,. HRMS (ESI+) calcd for C231126C1N302
15411. 1714, found 411.1725. HPLC (neth : Rf 2.14 min, 97% purity. EXAMPLE
10 1-(4-Chl orophenyO- 3-pi peridin-4-yl-1 yrrol o[ 2, 3-c] pyri di ne
trifluoroacetate A suspension o 9 (580 ng, 1.41 mol) in DCM (10
inL) and TVA (6 nL) was stirred f h, “concentrat ed, dissolved in MeOH and
concentrated in yam') to yield fhe¥tle c und (569 ng, 95% . HRVS (EST+)
calcd for C13IT18CI N3 311.1189, found 311.1192 HPLC (nethod A): R 1.13 min,
97% purity. WD 2011/113798PCT/ EP2011/ 053818 69 EXAMPLE 11 ten-Butyl

N- 1441- (4- chl or opheny1) - 111- pyrrol o[ 2, 3- c] pyr Pti n- 3-yl i cycl ohexyl | carbarnate

0 k N)\--0 5A susReNsh@me@hic 1nt e5maHE a8 rdilol{ SR OnydBhxykidoritithe 100 g,
(4- chlorophenxfhoronlc aci d

mmol) in 1,2-dichloroethane (200 pl) and DMI' (100 ul.) was shaken for 1 h. A
solution of NaBH(OAc¢)3 (25.0 mg, 0.12 mmol) in DMF (100 uL) was added followed by

15 AcOH (11.0 plL,, 0.24 mmol). The reaction mixture was shaken overnight and then diluted

with MeOH (1.5 mL) and water (0.5 mL). The solution was purified by preparative HPL.C
(Xterra C18, 50 mM NH4HCO; (pH 10) — CH3CN) and then re-purified (ACE C8, 0.1%
TFA — CH;CN). The combined acidic fractions were basified with 2 M NaOH (1.5 mL)
and extracted with DCM (6 mL). The organic phase was collected, dried (MgSO,) and

20  concentrated in vacuo to give the title compound as a white solid (3.70 mg, 18%). HRMS
(ESI+) caled for CioHygCIN3O 341.1295, found 341.1304. HPLC (method A): Rf 1.00
min, 100% purity.

EXAMPLE 31
25 2-({[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c ]pyridin-3-yl Jmethyl }amino)ethan-1-ol



(16.0 ng-, 0.10 nmol), copper(1ll) acetate (18.0 ng-, 0.10 nmol) and
triethylamne (20.0 ng, 0.20 nmol) in DCM (1 nm.) was stirred for 72 h. The

m xture was ¥ORUEMY Wt ed and purified by preparati ve HPEETEB21/EB#8t he title
conpound (6 ny, 149%. HRI\/B (ESI +) cal c for C241-1,8CINI O 425.1870, found
425.1878. HPLC (method A mn, 99%i op ur|t EXAMPLE 12

44144- Chl or off HEIRYE) QfﬂH@Wﬁ’raE?I ld[lzl%o 81pfH§ mHWJHU‘f}ICP@W‘PT@‘ﬁ‘éklérQ ng.dhine

| shydr ochl orin%n 1n1ﬁdﬁﬁ%%ﬁ%ﬂ&@O@ﬁL)%ﬁ@mﬁré@&@v@sﬂﬁen R: Q@8R @l in 1.25 M

HC1L in MeOH (1 was stirred overni re was concentr ated,

di ssol ved i n°f <Qﬁa>3é%rfb@atqla?t@woli>ﬁl P (1QQGulp); veps @dded dplipsted PB dicObner i ¢

m xture of theotirt hes e uRdrebddiof Chid0d ke sha®d P vermidnk BMOREESTt0 vaal cd for

C191 1 20CI N3 325. 1346 found 325, 1350. IIPIE (method A): Rl 1.20, 1.25 min, 99%
purity. E§(A|\/ME@H (é mL) and water (0.5 mL). The solution was purified by preparative HPL.C to

441- (4- Chl or gv2thoetibydrphveny &)« dtk pUToobR &, Bri6d, By dIRM S<BNIk conclighexan- 1- am ne

hydr ochl ori d 7 0 3818 70_A ension of Internedi ate
12 (1.20 nu, 8(9 \é\g%%g#ﬁb@ﬁ% %%%Ef%ﬁ%/egl(rpet%%lﬂﬁfﬁégmg’t (?Orq%ﬂlr%er ni ght. The
m xture was concentrated, dissolved in MeOH and concentrated in vacuo to yield
a di astereoi E‘%%:LE@T xture of the title conpound (1 ng, 98% . HRVS (ESI+)
calcd for 339. 1502, found 339.1505. HPLC (nethod 5A): Rf 1.33, 1.39
m n, 94%pur d{3¢d-MiAMphényDimiflazbfidd-alpdrazin- Dy lgpdhenyline- 1H- pyrrol o[ 2, 3-c] py
ridin-3-yllpiperidin- 1 -y11-2-(di nethylam no)ethan-1-one 10 Cl A

suspensi on of Exanple 10 (30.0 ng, O. OmL\yTrol), NA- di et hyl gl yci ne (9. 00 ng,

0. 085 nrnol), EDC(27 0 mg, 0.14 mrioly I10BT (19.0 ny, 0.14 mmol) and
triethylamne (40.0 pL, 0.28 mmol) I-/)kFN m.) and MeOH (0.5 nL) was
stirred overnight. The m xture ncéhtrated and then purified by
preparative HPLC to yield Isthe titTe conpound (13.0 ng, 47%. HRVS (ESI+)

cal cd Tor C2RHZRChMNA( 896 nA727) whoyih: 30GILTZT POLRLENTRANRALA)S 19 1. 23 T
99% purity. EXAMPLE 15 144- Chl or ophenyl) - (5) rrol of 2, 3-

] pyri di ne- 3- Vi f%?p]érﬂmrﬁactlgn yﬂﬂmrg Wa?O"’W%Ir“BSW@(W?é% I %Wé) an Cautlously

basified to pH ~9 with solid Na,CO3, The resulting solution was extracted with DCM (3 x

15 100 mL) and the combined organic fractions were dried (MgSO,) and concentrated in
vacuo. The crude product was purified by flash chromatography (1-2% MeOH in DCM)
and recrystallised from EtOAc/heptane to give the title compound as an orange solid (162

mg). MS (ESI+) m/z = 295.5 (M+H)". HPLC (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 POCls; see Table 5 below.



c
(6.00 ng, 0.085 nunol),

O A suspension of Exanple 10 (30.0 ng,
EDC (27.0 nwy,

0. 07
0.14 nmo

0 mnol),
), HOBT

hydr oxyacetic acid

(19.0 ny,

0.14 mol)

and triet hyY¥M@?H&1P34%. 0 pL, 0.28 mmol ) _in THE (2 nL) andCRAESHIUESSSn) was
stirred overnight. The mixture was confentrated in vacuo and purified by

preparative HPLC to yield the title conpound (11.9 ny,

for 020f 120C1N302 369. 1244,

found 369. 1252. HPLC (nethod A):

469%) .

HRVS (ESI +) cal cd
Rf 1.52 mn,

98%

purity. WD 2011/113798PCT/EP2011/053818 71 EXAMPLE 16 2-Amino- 1 44 1
-(4-chl orophenyl)- 1H pyr|rollo[ 2,.3-c] pyridin-3-yl]piperidind.-yl ethand -one
hydr ochl ori de 0 5 A syspensi n ef |I At €& nedi jate 20% (P.H50<ngg: 0. 020 Mol ) in
1.25 MHCL in MeOH (1.5 nit) Was sgirred Dvérni Ghts Ehe| @ xEure vas
concentrated in vacuo, di|ssol wegiﬁr MS@H,B agd cqn%%jra ed E&n vaguo to yield
the title conpound as a tels i%(&ws& IS oo.(E$l+§c~galcdfor
C20H21C1N40 368. 1404, fou%d 3%8%%14%1. Ele Enet Lfoq;A ] Qf,ildzg\im 99%
purity. 10 EXAMPLE 17 T £ |wT® § |l £ | F &
3- Ami no- 144- 11- (4- chl or ogftenyd) - 1HE pyrEol.oi Z, 3- & pyridi h=3-yl i pi peridin-1ylipr
opand -one hydrochl ori de A sgspgngi §n of Sl nt & redicat e 218 (9. 50 ny, 0.018
mmol) in 1.25 MHGE in MOH|({. 5 &) g%sgtg’ red averni gg.gﬂg m xture was
concentrated in vacuo, dijssolv } } o to yield
the title conpound as a whjte solid (|7.10 ng, 95% . TIRMS (ESI+) |calcd for
C211123C1N40 382. 1560, fo@hd 38% 1564. TRNE (nmethad A): Rl E. 27 min, 98%
purity. EXAMPLE 18 s o i o
24441- (4- Chl or ophenyl) - 1H-pyrroloi 2, 3-clpyridin-3-yll piperidin-l-yllethan-1-ol
Cl OH WD 2011/ 1313798PCI|/ EP2011/ 053818 72 A sluspensi on| of Exanplle 10 (25.0
ng, 0.059 mmol), Phyfirbxyadet al dehyde [(11.20 ng,| 0. 18 mol|) agd NaBH(QAc)3 (37.0
ng, 0.18 nmol) i (175|m) was stirred overnight and purified by
preparative HPLC to y{el dthe title gqonpound ({14.-8 ng, ¥1% . HRMS (ESI +) cal cd
for C204122CI N30 355. 1451, found 355./1456. HPLC (nethod| A): Rf 51.17 min, 99%
purity. EXAMPLE 19 A - .
4-11- (4-Chl oroplienwl)-1H pyrrel 012, 3-el pyri di n-3-y11- 1, (1Hpyrazol - 3-yl net hyl
)- pi peridine S S gs I
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\'1 NH 10 A suspension of Exanple 10 (25.0 ny,

0. 059 nunol),

1H pyrazol e- 3- car bal dehyde (17.0 ng, 0.18 nmmol) and Nafl E(OAc)3 (37.0 ng, 0.18
mrol ) in MeOMOQAIAINES ) was stirred overni ght and puri f iPEFEBIOIEPEYEr ati ve HPLC

to yield the title conpound (6.80 nyg,

391. 1564,
20

4-[1-(4-Chloroplienyl

-y1l)- nethyl
nunol ),
Nal 3Tl ( OAc) ;
purified by
FI RVS (ESI +)
A: R 1.26
3-0-P

mol ),
(2 m.) was

added and th

preparative
was concentr
to(ESI +) ca

1- net

:
RS

| propanenitr

3-bron§@

-1H—pyrro|o[2,3-dpyridin-3-y11-1-[(1-nethy|

¥0% . HRVS (ESI+) calcd for C22H22CI N5
found 391.1568. HPLC (nethod A):

Rf 151.24 mm 100% purity. EXAMPLE

- 1H pyrazol -

| pi peri di

1

_3
=i LCcngst

D T <

1.28 mn, 99%purity.

- (4- Chl oroph

i shydrochl or
4- br onmobut yr

DVE (2 nml) was—stirrel

3U

20 A suspensi of
fﬁlH;pyE%z@lez4- car Bal gehy
U§ to |y|I
@40 NG

pyrﬁbI§[2=3 ¢
quer

é’o
é?y
an 2 mol ) and K2CO3 (excess) in dry DWVF
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1 of Exanpl ¢ 10 (25.0 ny,

1 of Exanple 10 (25.0 ng, 0.059

de (19.0 ng, 0.18 mmmol ) and

[ (1.5 m.) was stirred overni ght and
> title conpound (4.90 ny, 21%.

?0, found 25405.1735. HPLC (net hod
3798PCT/ EP2011/ 053818 73 EXAMPLE 21

] pyridine-3-yl]piperidin- 1 - vyl

1si on of Exanple 10 (25.0 ng, 0.059

bronopropionitrile (1 drop) was

] for 24 h and then purified by

1.5 m,) was added and the m xture
| e compound (9.80 ng, 42% . HRMVS

54. 1455, fouynd 364.1459. HPLC (nethod A): Rf
22 4 14-

P

n-3-yl]piperidin-1 -yllbutanenitrile
0. 059 mmol ),

and K2CO3 (excess) (excess) in dry




reaction m xture was concentrated in vont and purified by preparative HPLC.
1.25 M20 HOin MeAOT (1.5 mM.) was added and the m xture was concentrated in
vacno to gi VEOPHEIB e conpound (9 ng, 37%. FIRMVE (ESTHI/EEANE#18r

C, 21123CI N4 378.1611, found 378. 1616. HpLc (method A): R 1.32 min, 99%
purity. EXAMPLE 23 [1-(4-Chl orophenyl)-1H pyrrolor2, 3-cl pyridin-3- yI | met hanol
VO 2011/ 113788AHFLEBS011/ 053818 74 Sodi um acetate (326 my, 4.00 nmol), 12.3 M
f or mal dehydezi®xanai-a5-1.oh801-rH. 1g)mﬂ,3m:gjp rigd MOH (2 nL) were added to
IntermadlateJEB(lB%ls (p&g, py [Te%nxture was heated at reflux for 30 h.
After cooling the m xture was added t @ 2\M NaCH (30nL). The precipitate forned
was col lected by filtration, washed w water (4 x 5 nL) 5 and dried under
vacuum The resi due was purified B3 PK] ve to give the title conpound as
a yellow solid (60.0 ng, 29%. H( cabcd for CL4H11CIN20 258. 0560,
found 258.0570. HPLC (nethod A): 1 29 m 100% puri ty EXAMPLE 24

tol{[144Ch r|d| 4- net hyl pi perazi ne
A m xture of er 1%1%%%9&#5";% %l ]E?Dhg 105" Eﬁ%l %(]l“ mgt ‘h%‘?Ppl erazi ne
(20.0 ng, O. Q)Gldémlﬂ.() mig0. 12, ﬂﬂﬂl),CN]N)ﬂm&tH?&ﬂgle(léiﬁkﬁmpd_D%@nd_ DIgF nfil@Pampll) was

noe rdeq f orttisiia Ry TS BaT et & e SR B R ol LR el B it e wis

shaken for 1lahianhvwasidrenodid mtrethehmloh/Bﬁﬂxﬂre(“aas Biltexedl Jhr@iabl cviad exd (0.5 ml ).

The sol ution was ified aratlv I.P i the title corrpound as
an of towhi ¢ e SETIRY b o Do RS ERM S Tl PEat BPrF GRG0 18
found 340. 1488ICEGIPUCO (nntet hvodr 91)00 dﬂi) ﬂlm@i?(%@amd toncen2BeEXANMRILE P t en- But yl

4-f1 1-(4- chlor henOl rrol ] o

So11/ 113 70a e EROE TRpEthRIER RhE a1 RYLL Wi bhbaundBo P1eC5% ng, 0.06
mol ) and tealStalzmlgewohqblfﬁéNI&XEﬁe} tadalr oKy HalNeO 2851434 nfgund0Z80. 1A#H [HPLICh

1, 2-dichl oro ( (100 FL) was shaken for 1 h. A solution of
NaBH( OAC) : h%ﬁ% @%4%)1 s “W: DVE (100 pL) was added fol | owed by AcOH
(11.0 pL, 0 24 mml) The reactlon m xture was shaken for 1 h 5 and then
diluted withpMeQipLp(kiBonil,) and water (0.5 m.). The solution was purified
by preparative HPLC to give the title conpound as an off-white solid (9.60 ng,
38% . HRMVB (@SIHP}GSéérﬁ%delfed’r@@?@,P@ﬂ@m@zdmﬂ@4@z82Bfactf%dﬁdllw%tei%QZ- HPLC
(method A): Rf.nhs5% id the%%;/&ﬂ%é 1Baobeﬂzgne@%%ger%@ne see Table 6 below.

14[ 1- (4- Chl or opheny1) - 1Hpyrrol o[ 2, 3-Qpyri di n-3-yl I nethyl i pi perazine C Q
Exanple 25 (7.80 ng, 0.024 nmol) was dissolved in MeOH (500 pL) and 2 MHCL in
diethyl ether (1 m.) was added. The m xture was kept at roomtenperature for
1.5 h. The reaction mxture was concentrated in vacuo and the resi due was

di ssolved in MeOH (1 nmL) and 2 Manmmonia in MeOH (1 nL) was added. The
solution was purified by preparative HPLC to give the title conpound as a
white solid (4.30 ng, 55% . HRVS (ESI+) calcd for C181T19CI N4 326.1298, found
326. 1303. I TPLC (nmethod A): Rl 1.02 mn, 81%purity. 20 EXAMPLE 27

2-(14[ 1- (4- Chl orophenyl) - 1H- pyrrol of 2, 3-el pyri di n-3-yl ] net hyl i pi peri di n-4-

yl ) et han-1 - ol




WO 2011/ 113798PCT/ EP2011/ 053818 76 A m xture of
0. 06 annol) and 4-pi peridi ne et hanol

in

Internediate 111 (15.0 nyg,
(31.0 ng, 0.24 mol)

1, 2- di chl or o¥PRUAEI3(Z00 pL) and DVF (100 pL) was shaken PCEEPPIHOSINSSol uti on of
2100 pL) was added fol | owed by AcCH

NaBH( CAc); (25.0 ng,
(11.0 pL, 0.24 mol).

0.12 mol)
The reaction m xture was shaken at overnight and then 5

in

diluted with MeOIl (1.5 m) and water (0.5 m,). The solution was purified by
preparative HPLC to give {fhe title[ compound [as a I'ight yelTow sqglid (9.80 ny,
449 . HRMS (ES1+) cal cdgcr[\n G21H24CIN3g 369./16083 found %69§1619. HPLC (et hod
A: R 1.11 min, 91% pudtlyy €n EXAWPLE 28 | = = » T 3
(14[ 1- (4- Chl or opheny1) - [Ft+ pyr Eol B[ R.3- @Jygi di a- 32yI3 met hy i pi per|i di n- 4-
yOret hanol CI OH A ni xt ¥ e 2f Ol ntef i@diate 11T (I15.9 r%, 2. 86 nunol ) and
4- pi peri di nenet hanol (2820 g0z @24£1i ﬁol§ incil,g-é\: elforoethang (200 pi.) and
DMF (100 pL) was shaken|F qiZ 1Th.= Al s8I &t i%n |off NaTFLR@ACYS [25.0 ny, 0.12 mmoD
in DMF (100 O ) was addgd |0l Lowed| hy Bcogl (1.9 "G pnol )|. The reaction
m xture was shaken at oper|nf gBt and £hdn Hilluted2wd h|§edH €1.5 [nL) and wat er
(0.5 nL). The solution \ag pufi fSed bysprepdratiVeHPLE tD é‘ilve the title
conpound as an off-white2salid (8. L& ng, %80%)‘;5 ITRMS (ESE) ccaked for
C201122CI N30 355. 1451, fEyn#l 355:1469. STIRLQ Freghad £ oRIE1.Dg min, 98%
purity. EXAMPLE 29 CwRm|IDw® = @ nw = &
4-111- (4-Chl or ophenyl) - k| pyr .ol o[ R, 3-¢] pyri|di n-3-yl | met hylL| mor ghol i ne 25 Cl
WO 2011/ 113798PCT/ EP201EC538§8 77 next urg of %nt er redi ate 111 (15.0 nmg,
0.06 mmol ) and nor phgli e (2150 ny 0.%4 mml ) iR 1, 21di chlT or oetlhane (200 pL)
and DM 4 (100 M.)_wags shaken for 1] h. A solJtion of NaBI-1(0Ac);| (25.0 ng,
0.12 nmol) in ST(X00[3) was added fol | oved AcOH (110 pL,| 0.24 mmol).
The reaction m % ‘was ghaken overnight and then diluted with |5 MeOIl (1.5
m,) and water (0.5 %‘n . [The sotfurion was gurified by preparatijve | TPLC to
give the title conpoundl ag a light|yellow sqlid(7.60|ng,g39% . HRVS (BSI +)
cal cd for C18fi 18C1M30 B27. 1438, fpund 327. 115& HPLC|(nmethqod A)|: Rf 1.06 min,
97% purity. EXAMPLEZI30 < @ & £ 3 5
t 014[ 144- Chl or oﬁ@e ¥l) - LH|pyEr ol of R,38- @pyri di n3- ¢l | met hydi i per|i din-4-ol OH A
m xture of Integsmedlatel 111 §1%0 me & 06 nm)IQ and 4- h@r@xypi peridine (24.0
my, 0.24 mol) &y 172- dj ehl ofoét hahes (200 pl) &nd< (160 gL) vtﬁs shaken for
1 h. A sol ution?% Bia BH %\0)53 %&5. D &rgs 0.12 mBIL in DIVI%(%”OO NL) was added
fol |l owed by AcCH (120 %L 0224 mplJ. %t he rleactign mxt & ecwas [shaken
overni ght and then dil uted wth MepIg E1.5 m, X and water' (@.5 m,). The
sol ution was purifie@ by preparatipyes | FPLC ([Xterr & C18, 50 EhM NTILLI CO8 (pH
10) - CTECN) an re- purgf ised %&;rcag 0.1‘}§TEA - he conbi ned
acidic fraction re”bpsi| |Fed w iy 25M NaQH (1.5 n, acted with DCM
(6 mL). the organic phase |was €pllected, driled I MFSO4 ncentrated in
vacuo to give the titl eregrpound—as—a—whitesotd(3 . HRVB (ESI +)
cal cd for C19H200N30 34{. 1295, fou 4. ElIPLC Rf 1.00 mn,
100% purity. EXAWMPLE, 31 ©
2-(111- (4-Chl orophenyl)t 1H pyr kol ol et han-1 - ol
CIHN WO 2011/ 113798PCT{ ER2011//053 te 111 (15.0
ng, 0.06 mmol) and et ham®l | or oet hane
(200 pL) and DM 4 (100 &) H(OQAc)3 (25.0
ng, 0.12 nmol) in DMVE ({OQ M) pL, 0.24
mol ). The regction m xturje wa hen ted with 5 MeOI |
(1.5 m,) an€Ewater (0.5 NT). Th i ed by eparative "WC to
give the titl® conpound ag a lig \ ng, 36%. |HRVS (ESLl+)
calcd for C16F 116CLN30 B01. 0982, fpund 301.Q0984. HPLC|(rmethod A); R 1.01 mn,
100% purity. 7
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Table 6: Ary



EXAMPLE 32 104- 1344- Met hyl phenyl )i m dazo[ 1, 5- a] pyr azi n-1-yl ] nor phol i ne
Internmediate 16 (690 ny, 2.21 nunol) was dissolved in POC1l3 (5 inL) and heated
to 11)0 C. WP 29113 Bhe reaction mi xture was poured int SCTEEBZMHIBFI8(100 )
and cautiously basified to pl1l-9 with lid Na.2Cc03. The resul ti ng sol ution
was extracted wwth DCM (3 x 15 100 nlL) and the conbined organic fractions were
dried (Mg504) and concentrated in vacua. The crude product was purified by

flash chromafography (I-2% MeOH in DCM) [and recryptallised from Et OAc/ hept ane
to give the titl® conpoungd as an_.ogange ggl i (16Q grg)g Ms (ESI+) mz = 295.5
(MFIIr. I TALE (Fethod /B) = Rf 4.5625nin, |99. 5% pur | ty. 20 EXAMPLES 33- 39
Exanpl es 33-139; wer & priepaged simil & 'y { onExangl e 32, By repcting
| nt er medi at es E17223 Wi tth POC13; Seg Tablles5 beRow ~ WO
2011/ 113798PCY ER2G11/@53818 80 GG Esi% iks= B28. £ (WMt | TPLC (et hod
B): R 4.88 |nen, =100%|pyr it v, LGAB=(ES5+) Tnke =5300.0 ELMFH) . HPLC (method B):
Rf 4.82 min,| $00% grilty. SLC¥B| (ES) Fh|=38.E (METE .£I1PLC (nethod B): Rf
5.42 nin, 98 @mﬁugju%cﬁ, B-1ef8) Fn|'SCEE O & Fef, -
3- (4- Chl or opheny®) -1- (oxak- 4 ylarefhyR) i nedézol:1, 5-4] @yrﬁzi ne
3- (4- Chl or ophényd) £1- &gmganc{& ‘:g/liéi r@olaz‘igmé 5aThyE ad ng
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met hoxycyc | ohexyl)i mdazo [1,5- a] pyrazine * 10 (IT/ O/ 10 N/ 0* 10 N/
Nre-, 00 rrl O"? re", WD 2011/113798PCT/ EP2011/053818 81 EXAMPLE 40

3- (xan- 4- y YO RUPAEAA - 1H- pyrazol of 3, 4-c] pyri di ne | nt ePrEEPHNEIPYS( 245 ny,
1.21 mmol ), |odobenzene (162 pi, 1.45 ﬁhnl) copper (1) iodide (23.0 ng, 0.12
mol ), N, N1-di net hyl et hyl enedi am ne (26.0 RL, 0.24 nmol) and potassium
phosphate (537 ng, 2.53 mol) were dissolved in DVE (5 m,) and heated in a

m crowave at[ 160 "C Tar 40 mn. [The reactjon m xturje was filtlered through

celite and cloncestratgd i novacug.aThe res| diewas di ssokved ijn DCM (100 nl),

washed with s& &q NaHCEB %1@0 nLE, Sat.er (:10@ n),| dri &d £MJSO4) and
concentrat ed in #end. (The egidquwd$ gur | 3 d ed by reverée'@hase HPLC to give
the title conﬁyu nd &20.5 g, B LZ% a5 a beige sofid .EilBNS&(EST+) calcd for
C171T17N30 28@ 1&44\ fo;thﬁz@ 14422 | £PI | € (getdod B):ZRIS4./64 nmin, 99%
purity. EXAI\;PIZESI4E69 ExaRpltes |43- 69 Rer b prepared i nil arly to Exanple 40,
by reacting Im@eﬁ at s 26,5 52-=5F% aad bFxE7H w@th theSappr opri at e
i odobenzene [or5 b¥o bengﬁenfé; e¢ Fable6 pebow [~ [83°CAIcd flor C191-1211\130
308. 1757, found 80 :176@. HPEC (met BpdIB) | RI25.38 man,@l(;@/ olpurity Calcd for
C171118N40 295 1553 flogndS295. 1556.% HELC i;%f%s.gz mdn,@l %lpurity. Calcd for
C171118N40 2095 1553 flognd5295. 1556.5 HELC @mého B)=RE 3.64 min, 100%
purity. o O & m O & m S m O & m

= S 5 S =

— v o wy ()]

& b b N A

3-Methoxy-1-[1-(4-methylphenyl)-1H-
1-[1-(4-Chlorophenyl)-1H-

pyrazolo[3,4-c]pyridin-3-
yllpyrrolidine
pyrazolo|3.,4-c]pyridin-3-yl]piperidine
1-[1-(4-Chlorophenyl)-1H-
pyrazolo|3,4-c]pyridin-3-yl]-4,4-
difluoropiperidine
1-[1-(4-Chlorophenyl)-1H-
pyrazolo|3,4-c]pyridin-3-yl]piperidin-
4-o0l

1-[1-(4-Methylphenyl)-1H-
pyrazolo[3.,4-c]pyridin-3-
yl]piperidine-4-carboxamide

F

F
NO\\(NHZ
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-NOin--4 d in 85 Calcd for Cl16f11511S140 299. 1303, found 299. 1306.
HPLC: (method B): Rf 4.63 nmin, 100%purity. Calcd for C161115CI N4O 315. 1007,
found 315. 1019 2%&@B%%8) TPI, C (nethod B): Rf 5.16 min, 10@%TFERGI/S38I8C. M5 (ES):
295.0 (M+r11)*. HPLC (nethod B): Rf 530%hwm 99% purity. Calcd for C17111711N40
313. 1459, fourdnvidld.74463. TIPI.0 (nethod B): Rf 4.85 mm 99% purity. Calcd for
C171117CIN4O_329.1164, found 329.1163. HPLC (nethod B): Rf 5.49 nin, 98%
purity. N H fH1-(4:Cioropgeny]r{H-pyrazolqld &-clpyridin-gsyllpiperazine

N=—

\ 7/

C|/®/N\N/ N\/\\\/NH

Intermediate 76 (140 mg, 0.34 mmol) was dissolved in 1.25M HCI in EtOH (5 mlL) 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 vacuo, de-salted (KoCO3 in DCM) and purified

by reverse phase HPLC to give the title compound as a light yellow solid (6.42 mg, 17%).
HRMS (ESI+) caled for Cyelli6CINs 314.1167, found 314.1171. HPLC (method B): Rf
3.81 min, 99% purity.

EXAMPLE 71
1-[1-(4-Chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidin-4-amine
N=
W,

NG PN
cl NH,

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 (ESI+) caled
for Cy7H;5CIN5 328.1323, found 328.1326. HPLC (method B): Rf 3.92 min, 97% purity.

EXAMPLE 72
{4-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-ylJmorpholin-2-
yl}methanamine

\ 7/

NH,
/'@/N\N/ \
\\/O

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%). HRMS (ESI+) caled
for C15H»;NsO 324.1819, found 324.1823. HPLC (method B): Rf 3.71 min, 98% purity.



0.0C .C) ,- 4-11-(4-fluorophenyl)-1Hpyrazol 013, 4-c | pyridin-3- yl]norpho 1

ne 4-1-1-(4-Chl orophenyO- 1Hpyrazol o[ 3, 4-c] pyridin-3- yl1 |Inorpholine

2,2,2-Trifl J¥PeHEEEY acid; 4-11-(4- nethyl phenyl) - 1H pPFEZEPQ /&3S

c] pyri di n- 3-yl | mor phol i ne 89

4-11-(2-Fluoro-4-nethyl phenyl)-11 Tpyrazol o[ 3, 4-c] pyri di n-3- yllnorpholine

411- (4-Chl or ogherll%o- 111- pyrazol 013, 4-ci pyridin-3-y0-2- nethyl norpholine CNN N

gly ipr-A N EXAMPEETA "grit N:\NI/GDN-8 * tr; tr; .otn Ntn cc in kr.
tert-Butyl N-(2-methoxyethyl)-N-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-

yl] carbamate

\ 7/
O~

N\ P N/\/
N H
Cl

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%). HRMS (ESI+) caled
for C16H1sN4O 283.1553, found 283.1556. HPLC (method B): Rf 4.88 min, 99% purity.

EXAMPLE 74
1-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidin-4-ol

Intermediate 80 (200 mg, 0.57 mmol) was dissolved in MeOH (4 mL), KoCO3 (315 mg,
2.28 mmol) was added and the reaction mixture was stirred for 3 h. The reaction mixture
was concentrated in vacuo and partitioned between DCM (20 mL) and water (10 mL).
The aqueous phase was extracted with DCM (3 x 50 ml.) and the combined organic
fractions were dried (MgSQOy4) and concentrated in vacuo to yield the title compound as an
off white solid (168 mg, 95%). HRMS (ESI+) caled for CisHyN4O 309.1710, found
309.1713. HPLC: Rf 4.40 min, 100% purity.

EXAMPLE 75
1-[1-(4-Chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]-4-(1H-pyrazol-3-
ylmethyl)piperazine
\ 7/
=
2 —~—

N, N/\\ NH
CI/Q/ N \\/N N



86 Calcd for CL7f117CIN40 329.1164, found 329.1167. HPLC (nethod B): Rf 5.39
mn, 99%purity. Caled for C21f 126N40 351. 2179, found 351.2182. |IPLC (nethod
B): Rl 6.45WPRMIGO% purity. Calcd for Clal 19CINAO 343 PEBEH2011/HE 343. 1324,
|l PLC (method B): Rl 5.74 min, 99% puri%y. Calcd for C191120N40 321.1710,

found 321. 1706 wNE<4@@aﬁ§1Qﬂ123)lmoleva5dg§mrwnnD%%a@%nmyaﬁdmpﬁa&&asfor
Cl9T122N40 323.1866, found 323.1871. || PLC (nethod 47 mn, 99%

purity. cc Lyarbaldehyde (143 g, Gl Saprgolyand l\éaB@@Am <%146 oy %‘Pd’b‘ﬁ‘élh‘gyil? addqd

pyrazol 013, 45 ridin-3- t n Mct byl phenyl) - 1H
pyr azol of 3. 4Tlge] rezpc‘?lloramhxt w_¥1slsjt1ére £0m?2 J;'l%{sn tp}l% uL 6. 2% n{m()l)( L}H pyrazéﬁ c-
(2S,6R)-411- Qwﬁﬂidi@y@pﬂ‘léﬁylﬁg Oalmnak)cﬂn@[I\BlBH(@z]\er(BUG mgBWilmlﬁplﬁwedai

met hyl nor phoI i ne 311- (4- Met hyl phenyl) - 111 - razolo [3 -c]pyridi n-3-yll-
8-0 X a-3- a¥dbif &ydfoeacton I‘]IXtB@tV%étlrﬁedZ’Vﬁnfﬁg{ hyE- rﬁf’_‘filor( H“"rtr‘l‘s’fi’ Pyt PRy 1) -

111- pyr azol ofy3h mmolﬂ)%aqu%ihddmﬂp\hﬂ&rl (Renl)Fbe organic fraction was washed

with sat aq NapCO3 (10 mL), dried (MgSO4) and concentrated in vacuo. The residue

was purified by reverse phase HPLC to give the title compound as a yellow solid (13.9
mg, 28%). HRMS (ESI+) caled for CyHyCIN; 394.1541, found 394.1543. HPLC
(method B): Rf 3.99 min, 97% purity.

EXAMPLE 76
tert-Butyl N-(3-{4-[1-(4-chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperazin-1-
yl}-3-oxopropyl)carbamate

\ 7/
OO
o \\/N\\(\/

o)
3-tert-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 puL, 0.15 mmol) were

added. The reaction mixture was stirred for 2 h and concentrated in vacuo. The residue

was diluted with DCM (10 mL) and washed with sat aqg NH4Cl (5 mL) and sat aq
NapCO3 (5§ mL), dried (MgSOy) and concentrated in vacuo. The residue was purified by

column chromatography to give a yellow foam (48.0 mg) which was dissolved in 1.25 M
HCI in EtOH (5 mL). The reaction mixture was stirred overnight and concentrated in
vacuo. The residue was dissolved in water (10 mL), washed with DCM (2 x 10 mL) and

the solvents were removed in vacuo. The residue was de-salted (KoCO3 in DCM) and

purified by reverse phase HPLC to give the title compound as a yellow gum (8.71 mg,
19%). HRMS (ESI+) caled for CoHy CINgO 385.1538, found 385.1542. HPLC (method
B): Rf 3.98 min, 97% purity.

EXAMPLE 77
4-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-ylJmorpholine-3-carboxamide



10/ r" ,,NN* -N N* Cc --1 c-Accr, ¢ 87 Il cd for C19H22N40

323. 1866, found 323.1870. HPLC (nethod B): Rf 5.42 mn, 100% purity. Calcd for
Ci 9H20N403 3%¥8201§0B79%f ound 353. 1611. HPLC (net hod B): RPCAEGYPII818100%
purity. Calcd for C18H20N40 309.1710, flound 309.1713. HPLC (method B): Rf 4.96
mn, 99%purity. LCMS (ES): 308.0 (MrHN— HPLC (nethod B): Rf 4.05 mn, 99%
purity. Calcd for C171120N40 297. 1710, \fo nd 297.1711. | I PLC (nmethod B): Rf
5.18 mn, 100% purity. zlc -1 -1- -1-

N
Bog'ss

NH

Intermdiate 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. NH4Cl (59.1 mg, 1.10
mmol) and DIPEA (401 pl., 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 mL), washed with sat ag NH4CI (5 mL) and sat aq NapCO3 (5§ mL), 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%). HRMS
(ESI+) caled for C13H19Ns5O, 338.1612, found 338.1614. HPL.C (method B): Rf 4.02 min,
97% purity.

EXAMPLE 78
4-[1-(4-Methylphenyl)-1H-pyrazolo|3,4-c]pyridin-3-yl]-3-[ (morpholin-4-
yl)carbonyl]morpholine

\ 7/
Lo
.
N
®

Intermdiate 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. Morpholine (96.6 uL,
1.10 mmol) and DIPEA (401 ul., 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 mL), washed with sat ag NH4Cl (5 mL) and sat aq NapCO3 (5

mL), dried (MgSOy4) 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%).
HRMS (ESI+) caled for C»HysNsO; 408.2029, found 408.2030. HPLC (method B): Rf
4.27 min, 98% purity.



.12 d- d&-- NCcocc.y.,- o NN3 3-Ilinethyl-4-11-(4-nmethyl phenyl)-
1H- pyrazol 013, 4-c i pyridin-3- yl]norpholine Methyl 4-

- (4- met hyl pﬁ’éﬂﬁ@)‘ﬂﬁlﬁyr azolo | 3,4-c i p ridin-3-yl | noPFREPPHEIRE8ar boxyl at e
411 - (4- Met hyl phenyl)-1H pyrazol ol 3, 4-%I pyridin-3-yl1l-1, 4- oxazepanc

411- (4- Met hylpRemyik)o1H pyrazol o [3, 4 c] pyridi n-3-y | pi peraz in2-onc

N-(2- Met hoxyet hyl ) - N- met hyl - rreth he nyl Lpyratolo [ 3, 4-
cl pyri di n- 3- HrifrianigeainyD- ‘bév(“ metW"PlB’“yl) Oz’ #G]WF‘N“* 1N

yllmorpholine-3-carboxamide dlhydrochlorlde

N\ / 2HCI
N
o e®
o)
O¥\/
HN—”""NH,
Intermdiate 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-
aminoethyl)carbamate (177 mg, 1.10 mmol) and DIPEA (401 pL, 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 mL), washed with sat aqg NH4C1 (5 mL)
and sat aq NapCO3 (5 mL), dried (MgSOy4) and concentrated in vacuo. The residue was
purified by column chromatography and dissolved in 1.25 M HCI in EtOH (4 mL). The

reaction mixture was stirred for 1 h and the solvents were removed in vacuo to yield the
title compound as an orange solid (2.12 mg, 56 %). HRMS (ESI+) caled for CyoH24NgO»
381.2034, found 381.2038. HPLC (method B): Rf 3.57 min, 100% purity.

EXAMPLE 80
1-(4-Chlorophenyl)-3-(oxan-4-yl)-1H-pyrazolo[3,4-c]pyridine

\

/
Ny, X
cl

Intermediate 87 (98.0 mg, 0.43 mmol) and (4-chloro-phenyl)-hydrazine (171 mg, 0.96
mmol) were dissolved in NMP (1 mL) and heated in a microwave at 160 °C for 20 min.

KoCO3 (120 mg, 0.87 mmol), Cul (410 mg, 0.02 mmol) and NN-

dimethylethylenediamine (4.67 mL, 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 MP-
TsOH 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%). HRMS
(ESI+) caled for Ci7H;CIN;O 314.1055, found 314.1059. HPLC (method B): Rf 4.88
min, 99% purity.



N*N--- Ote-JcccN.y.,-coc ..., .., ¢ W 2011/113798PCT/ EP2011/ 053818
88 EXAMPLE 70 1-[144-Chl orophenyl)-1H pyr azol o[ 3, 4-c] pyri di n-3-yl ] pi perazi ne

| nt er nedi at eY78"1¢/1¥6%m, 0.34 mol) was di ssol ved in 1. ZSMEBIANSIEL OH (5 nl)
and stirred overnight. The solvents wef%e renopved in vacuo to give a yel | ow gum
(141 ng). 47prEMetrtRiggmaterial was di ssolved in water (10 m.) and washed
with DCM (2 x 10 nL The aqueous phase was concentrated in vocuo, de-salted
(KLCODB i n Dcﬁzgan&ﬂfa SLG? Fﬁe@aepbsfid Pigiaisie Lsparle SQby ceacinegiRe-+-Heviditfe conpound
as a |light Yﬁbdaﬂ%ﬁp}hﬂeﬂn&lﬁltéafﬁﬁg}e a%&%nate_ﬂl%z(n&&é‘ Tatt@l sdovi.or CL6HL6C: 11\ 15
314. 1167, found 314.1171. HPLA (nethod B): Rf 3.81 min, 99% purity. EXAVPLE
71 1 -[1 -(4-Chl orophenyl)-1H pyrazol o[ 3, 4-cl pyridin-3-yl]piperidi n-4-am ne /
Exanple 71 was prepared simlarly to Exanple 70, using Internediate 77 instead
of Internediate 76, to give the title conmpound as a yellow solid (88% . HRVS
(ES1+) calcd for C171115CI N5 328. 1323, found 328.1326. |IPLC (nethod B): Rf
3.92 min, 97%purity. EXAVPLE 72 {4-]I

- (4- Met hyl phenyl) - 1H pyrazol of 3, 4-c] pyri di n- 3-yl | nor phol i n-2- yl [ methanam ne



Exanple 72 was prepared simlarly to Exanple 70,
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WO 2011/ 113798PCT/ EP2011/ 053818 91 NH,
dissolved in DMVF (4.4 L),

1 BT

LI

| nt er ndi

ate 81 (345 ng, 0.92 mml) was

(419 ng, 1.10 mmol) was added and the
reaction m XVOPYIMESstirred for 1 h. NI1-14Cl (59.1 ng, PETEG2HKHBP§8and DI PEA
(401 4, 2.76 mmol ) were added and the teaction mixture was stirred overni ght .
The reactl on mxture was concentrated in vacuo and the residue was dil uted

with DCM (20 h sat ay NIL4ACL (5 m,) and sat ay Na9CO3 (5
m.), dried (MySO4) apd goncentrated |n vacgo. The residue was purified by

col utm chr on@e % yrtoSyielld:tfze title coApound as an orange solid (1.98 nyg,
0.6%. IIRVS T Eh cal CE f*Eor 18E10502 33871612, found 338.1614. HPLC (nethod
B): Rf 4.02 rﬁ}np 92% Purd t \& LE 8 & T

4-[ 144- Met hy| @hany®) | SHDyEazel of3, 4- ¢ pyi i di n- 3- y1] - 3- [ (nor phol i n- 4-

yl ) car bonyl ] r@r 01“| né, nter@i ate 8[%(345zny, |0.92 nmol ) was dissolved in
DVF (4.4 nii 4197 {218 mo|F wasZadded and the reaction mxture was
stirred for J:_,h~ )tﬂ)l—rner (|96. € RE, |J. £0 fmot)| and DTPEA (401 1.11" 2.76
mol ) were a:dde§ all':id i heXr adtd o NEX arg V\@5'§t| rred overnight. The reaction
m Xt ure was C@ne:engzrctged(él 27 v%u@ and|th& rgsi®dye was diluted with DCM (20
m.), washed @i tth saf =aysNT4 %fﬂ 3 ah(é;sé?t ay NaT7C08 (5 ml.), dried
(MySO4) and [concenfr 4 P@d“n £ vatud The”r E6iAue was purified by col um

chromat ography to yield the tlitle conpound as a|light yellow gum (1.02 ng,
0.3%. |TRVS (EST+) ¢al @ for| COR1I2sNs01 ¥08. 2029, found 408.2030. |IPLC
(method B): R 4 27 I n,c198%|purfty. |WO 2011/113798PCT/ EP2011/ 053818 92
EXAMPLE 79 NA2- Anmi noget hyl )-4-[144- et hyl phenyl ) -{1H pyr azol o[ 3, 4- ¢] pyri di n- 3-

yl hnor phol i ne- 3- car boxam de di hydroch|ori de |Intjenndiate 81 (345 ny, 0.92
mol ) was dissokved in W (4.4 pl), HBTUL419 g, 1.10 mmol) was added and
the reaction| mxture|was stirjred for L h. tert-Butyl N-(2- am noethyBcarbanate
(177 mg, 1.10 mml) and DIPEA (401 RI| 2 .76 mml|) were added and the reaction
m xture was [stirred overni ght|. The reacti.on m xtjure was concentrated in vacua
and the resijdue was dil uted wth@DCI\/I 20 ;;rrL) washed with sat ag NH4CL (5 nl)
and sat ay Na2CO3 (5|m.), drfi edg(NgSJl) Sand corncentrated in vacua. The

resi due was purified|{by columm ctg oma ogr‘apﬁy and dissolved in 1.25 MHCL in
ELM (4 nl). [The reacfizon ni xt|ukeFhas stirgeg forl 1 h and the solvents were
removed in vemua:’to )Felfd the title canp@n’d as |an orange solid (2.12 ng, 56

% . FIRM (ES$»+)U caltﬂxf-@r C2 g1@41' 1:)02<'38j; 2034, found 381.2038. HPLC
(method B): [RE & 57 mizn, 5100%puisity. | EXAVPEE 8(

1- (4- Chl or ophgnyAl) - 3{ Eoxan-4-y&) <1H pyr azol 8[ 3, 4-c] pyri di ne | nt er nedi ate 87
(98.0 ng, 0.43 nungl ) <and (%-@I or o- 1en38~)>hycl razine (171 nmg, 0.96 nmol)
ver e di ssol vigd Fh BMP( 12 andZheat ed i growave at 160 C for 20 nin.
K2COB (120 mgi @ 8% muolF, LIS (% 10 g %2 mpol) and N, N

di net hyl et hylclene;‘,l,ﬁam:neﬁ(éﬁ i g 043mn91) wer e added and the reaction

m xture was |teated> nca # ¢ro 160~ Ct forl 1 h. The residue was purified
using an Isol ute MPT$OTl cart y normal phase col um chromat ogr aphy and
by reverse phase col urm chron y to give the title conpound as an off
white solid |(23. €d flor €I 7HI 6C1N30 314. 1055, found
314.1059. HA iity.2 WO

20111113798A
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93 EXAMPLES 81-88 Exanples 81-88 were prepared simlarly to Exanple 80, by
reacting 3-hal o-4-1(pyrklin-4- yOcarbonyll internmediates wth the appropriate
aryl hydr azi 9 24&a13T8bl e 7 bel ow. WO 2011/ 113798PCT/ EPZHPINEES38ES 95 Cal cd
for C1711181\140 295. 1553, Found 295. 1%¥56. HPLC (nethod B): Rf 3.51 nin, 97.6%
purity. Cal cdxh@ipi €841, 8NAO 295. 1553, found 295. 1556. HPLC (nethod B): Rf 3.54
mn, 99%purit¥. ', CMs (EStH): 307. 1éé\AM .. I'1'PLC (nethod B:?*: Rf 4.03 mn, 97.6%
purity. Cal ctlFdrCldarpphas)dif-eyragiolddatpyridguiail-d3beyemol-3pL.C (et hod B): Rf
7.17 mm  99%ipidtiyl)iperidine 0 O --, ¢ cc - A 3-[1-(4-Methyl phenyl)-1l
| pyrazol o[ 3, 4-c] pyridin-3- yl]norpholine 2-11-(4-Methyl phenyl)-1Hpyrazol o |
3,4-c ipyridin-3- yl]norpholine 541-/(4\Met hyl phenyl)-1l |- pyrazol o
[ 3,4-c]pyridin-3-yl Thi peridi n2-one N _
1- (4- Chl or ophenyl) - 4-f1 uor o- 3-(/@144-\ p Ls;!\tbl o[ 3, 4-e] pyri dine

Cl N

Example 84 (75.0 mg, 0.24 mmol) was dissolved in DCM (10 mlL.) and 1H-pyrazole-3-
carbaldehyde (55.3 mg, 0.58 mmol), AcOH (14.4 uL, 0.25 mmol) and NaBH(OAc)3 (152
mg, 0.72 mmol) were added. The reaction mixture stirred for 18 h, diluted with DCM (20
mL) and quenched with water (10 mL). The organic fraction was washed with sat aq
NapCO3 (10 mL), dried (MgSO4) and concentrated in vacuo. The residue was purified by
reverse phase chromatography to give the title compound as a white solid (8.14 mg,

8.6%). HRMS (ESI+) caled for Cy;HyCINg 393.1589, found 393.1589. HPLC (method
B): Rf 3.90 min, 99% purity.

EXAMPLE 90
1-Butyl-4-[1-(4-chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidine

Example 90 was prepared similarly to Example 89, using butanal instead of 1H-pyrazole-
3-carbaldehyde, to give the title compound as a colourless gum (6.8%). HRMS (ESI+)
calcd for C,1HpsCIN, 369.1841, found 369.1845. HPLC (method B): Rf 4.35 min, 99%
purity.

EXAMPLE 91

4-[1-(4-Chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]-N,N-dimethylpiperidine-1-

carboxamide

Example 84 (75.0 mg, 0.24 mmol) was dissolved in DCM (10 mlL), N,N-



N* HNON HNz N-N * 10 0 411 O ,X OC OC ,X WO

2011/ 113798PCTLEP2011/ 053818 96 EXAMPLE 89

4-[ 144- Chl orORREM Y281 H- pyr azol of 3, 4- c%}pyri di n-3-y1] - 1- CEMEBYHHYS$183-

yl met hyl ) pi peri di ne Exanple 84 (75 ng, 0.24 nmmol) was dissolved in DCM

10m dgitEmpi 5848 <Brori | deh ; nd e 14. 4 pL,
(() 25 m’rz)l ?nacrl]d Napl)éH OAg?3§IE &a@% QE'M%I%%”%?% C[V\rg?g%;aa%g%é;m@br)hé 'r%g?:tl(on P

m xture sti rmé’dl)f"t‘ﬁfe @eqhanddlihp dregieP iR RDEN tized Mt hardde gaeieHaguE t h wat er
(10 inL). Thg,angRBGnBEAtLERLYARI W@wi{’ﬁ thes@b nag, ﬂ@, %ﬁlc(fﬂagudﬁt) dried
r

(MgS™) and concentrated in nmeno. esi due was purif reverse phase

chr omat ogr aph$® Vehet vish shedtNaefe3 sBhpbu ﬁlae%éM&S%@@é C%Fmate(isn 1%y, 8. 6% .
MRS (ESTH) PRLEALL, CRHIZTCLIR, 303 1RBR:f HYY, 3990t 28 cofiRbfa et hod B):

Rf 3.90 mn, o purl
1-Butyl-4- [1a (e kildr@phery 8P HIRYISHEBHo L cdt i [(pythi(@N) 384/15Bpi fpendi di ne

Exanpl e 90 m%lgggwﬁgﬁ&%hﬁkkgl§%lﬁ tll’ 1t§ usi ng butanal instead of

1H pyrazol e3-ca to give t corrpound as a colourless gum
(6.89%. HRMS (LSI+) caled for C211125CI N4 369. 1841, found 369.1845. | TPLC

(method B): Riadwdhonin, 99%purity.
Ethyl 4-[1-(4-chlorophenyl)-1H-pyrazolo| 3,4-c]pyridin-3-yl]piperidine-1-carboxylate

\ 7/

N, 2
C|/©/ N N\«O\/
]

Example 84 (75.0 mg, 0.24 mmol) was dissolved in DCM (10 mL),
chloro(ethoxy)methanone (27.5 pL, 0.29 mmol) and triethylamine (100 uL, 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 NapCO3 (10 mL), dried (MgSO4) and concentrated in vacuo. The

residue was purified by reverse phase column chromatography to give the title compound

as a white solid (12.1 mg, 13%). HRMS (ESI+) calcd for CyHyCIN4O, 385.1426, found
385.1428. HPLC (method B): Rf 5.61 min, 100% purity.

EXAMPLE 93
3-Amino-1-{4-[1-(4-chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidin-1-
yl}propan-1-one dihydrochloride

Example 93 was prepared similarly to Example 76, using Example 84 instead of Example

70, to give the title compound as a yellow solid (24%). HRMS (ESI+) caled for



EXAMPLE 91

4- F1- (4- Chl orophenyl) - 1H pyrazol o[ 3, 4-cl pyri di n-3-y11- N, N-di net hyl pi peri di ne-1
- car boxam d¥0 28A8133%1/ 113798PCT/ EP2011/ 053818 97 di net H’ﬂT@E?‘BH?ﬁé%S chlori de
(26.4 pl, 0.26 nmml) and triethylanine’® 100 pi, 0.72 mvl) were added and the
reaction m xtynscnas 384.i sg6edud0iga 18 haplOemE®RCE): RN3.01 Kinlv®, Yasy di | uted with
DCM (20 nil)) and quenched with water (10 m,). The organic actlon was
washed with sat aq NaZC( 13 (10 m,), dried (MySO4) and concentrated in vacu. o.
The residue WSMUFifi ed by reverse phase chromatography to give the title

conpound as g 0hfofophehyllU-(BthbYy-BBoxai-431) 1H b{mo[@ﬁﬁ]ﬁymml cd for C20T1, 2CIN50
384.1586, found 384.1589. |IPLC (method B): .17 m™, 100% purity. EXAMPLE

92 Et hyl

4-[1-(4-chl orophenyl)-1H pyrazol o[ 3, 4-C r| d| n- 3-yl ] pi peri di ne- 1- car boxyl ate
Exanple 84 (75.0 nmg, 0.24 mmol) wa -9S, in DCM (10 nm),

chl or o( et hoxy) net hanone (27.5 RLg 9 mol d triethylamne (100 pl" 0.72

nmol ) were added and the reaction mxture was stirred for 18 h. The reaction
m xture was Bidnpice® (WG he. DA n(2@) wis)digpldedgo dpEHEEm.tNaOMet @25 03E-3L) . ' The
organi ¢ f rachin WeSunasief tak st NPy kO Abdva Ol 89 LYBSOH and
concentrated I n'racuo. The residue was purif by reverse phase col um
chr omat ogr aphyminp Fithee Ne@dlet(i 33 me.colipound vas a@ed\mct e gesriip mikEre Wiy, 139 .
AS LESH saladifor ol L2 ENGE, 35 ABRinl 626 pod QA BBGIAAB R (et hod

. 0
3- Ani no- 144- Th) g eéﬁ@fé@rddfﬁﬁe%@i\)ﬁ-ﬂiHﬁﬁwlaz&ecﬂoslbm@rﬁw Hrghiom W4Tt Biiger i di n- 1yl | p
ropan-| -one dirfysly aehd REdnded mazﬂyl%élﬂe%ﬁ%ﬁgﬁuﬁ%@%lﬁ&éé seAB 10 H22CINS0
384. 1586, found 384 1591. HPLC (rmethod B): Rf 91 mMm opurity. EXAVMPLE 94
1- ( 4- Chl or opttenydyzraphpretioxyatBa (vodhavie dH chglﬂ:d—Hlpyltlazwhppp&l zﬂszel]ighy yellogi ne
Exanpl e 88 ( WEIPIII (125 ng,
2.32 mmol) wa %%Qé%{%}el gﬁ% géﬁa@? gallC%Sf&] lql tﬁ% dye%égtlée(g%fl %g?glhé%q crowave at
150 C for SOHHhﬁ‘(IFfthtdf@rRﬂ\h‘m\mm(%pmgy 2 32 mmol ) was added and the reaction
m xture was heated using a mcrowave at 150 O for 30 nun, then poured into
10% aqg citric acid (50 m.) and extracted with Et0OAc (2 x 50 nip. The conbi ned
organi ¢ fracEXoMLiePe dried (MySO4) and concentrated in vocuo. The residue
was purified b normal phase coI um_ chromat ography and trituration with MeOH
to give the i ERh i (xan-A-yDr ighpyrpelelddredyridi-¢-99. 0 ny, 25% . HRVB (ESI +)
calcd for C181118C1N302 344. 1160, found_344.1164. HPLC (nmethod B): Rl 5.45
mn, 99% purity. EXAMPLE 95 1 - (4-Chl ogopkenyl) - 3-(oxan-4-yl)-
1H pyrazol o[ 3, 4-c] pyridin-4-ol C Exanp 88 (105 ny, 0.32 mml) was suspended
in water (5 inL) and KOH (177 nyg, N )\was added. The reaction mxture
was heated using a m crowave at for 3 n then poured into 10% aq

citric acid 0 L nd extracted with Et0Ac (2 The conbi ned
or gani ¢ frac{g"f %§e 89 -éa? ys S&FP&“%Sﬁ%éVﬁECFéSL’@H) Pyt %9@&677 PRe resi due
was purifieds. btymfr@v)esrasedqama&erdaﬁhﬁnﬁlﬁuglwae héd@l dsing han@@wmum:boas fac white solid

I(—||%ECZ( gt hég 1nt Ig’g]{fgl +) 18‘%5(1 tlf?(gg g&%{-lgglN;OZ 3%9 lg% oA &un?o 330. 1001.

1- (4-Chl or ophienynl) fEmHiB&dﬂﬁl)gMnCBfré@i)éﬁdWwée yitipd MY aﬁd)lc@{cantﬁltod]zﬁ)yﬁdud] ne
I ntermediate 96 (110 ny, 0.33 nml) was dissolved in MeOIl (2.5 m,), NaOMe
(125 ng, 2.3%haisoilye wiePuabulery rarrisctescridldt ioonvanihs titk eonwmesnhsat whiteusi ng a
m crowave atsoka@d3 10192 Indvisthan) peursde LintoNGY®ihid, ¢odgheh. g ut i on (50
m.). The preci tate was col | ected by flltratlon and purlfled by normal phase
col umm chr onHtdg Bk RN’ +EPPst@I% PEBYi on from MO T to give the title
conpound as a white solid (36.2 ng, 32% . |ITRVS (EST+) calcd for 0181118C1N302
344.1160, found 344.1164. | TPLC (nmethod B): Rl 7.52 min, 99% purity.

EXAMPLE 96

1-(4-Chlorophenyl)-5-methoxy-3-(oxan-4-yl)-1H-pyrazolo[ 3,4-c]pyridine



EXAMPLE 97
1-(4-Chl oroplienyl)-3-(oxan-4-y1l)-1H 5H 6H pyrazol o[ 3, 4-c] pyri di n- 5-one OH
| nt er medi at V98'1{160%ng, 0.30 mol ) was suspended in watPeMHEPHISFIE KOH (169
nmy, 3.01 mol) was added and the reactf’on m xture was heated using a nicrowave
at 100 C for 1 h, at 150 C for 30 mn andcat 200 C for 30 mn. The reaction
m xt ure was poured into 10% aq citric (50 nmL) and the precipitate was
collected by filtration, washed with wg and recrystallised twice from EtOH
to give the title conpound as a light yef{owsolid (15.6 ng, 16%. | TRVS
(LSI+) calcd for C171116CI N30, 33 45,4 330.1000. HPLC (method B): Rf
5.74 mn, 99% purity. EXAMPLE 9
5(4- Chl orophenyl) - 7- (oxan-4-y1)-5H pyrrol o[ 3, 2-d] pyri mi di ne WO
2011/ 113798 PERMERROL 1¢ 088818 080 0niheli erndichobee iMPtO(152.50nlpgNaQM26 13l ) ,
4-chl oro-iod A, ,
N-dinethyletﬁglen gngﬁgéggﬂgggmgé?l &ungy%ﬂéﬁﬁhﬁlgggggpﬁﬁfgkggéhate (92.3
my, 0.43 mrol§ f(\}i&%hsl@l@pmlnt(thlﬂéQd@l adlutongagl nHeatedprasipiete wesf | ux at 110
"C for 18 h. . [B&ed ®RCkIQDaMinkl i ficesy ﬁaqlaﬁ%gsg LA LETRGH AL afiNd
concentrated in vacuo. The residue was purified by nornal g col um
chr omat ogr apfeyygntisatiey Berg Mashhweiedhulis compore o grahselid 63 % Xhe title
conmpound as HRMS'(E§I+§941M%£ &8 lcmo, 204160, k@ﬁ@%zﬁﬁ'ﬁﬂﬂﬁ@ ifo@3) G471 16CI N30
314. 1055, found 314.1058. HPLC (nethod B): .22 min, 99% purity. EXAMPLE 99
1- (4- Chl or ophehymy 9%% pestan- 4- yl) 1H- pyr azol o[ 4, 3 d] pyri mi di ne | nt er medi at e
102 (500 fig, 2.21 mmol) and (4- chlonphenyl)hydra2|ne hydr ochl ori de (434 ny,
2.43 mol) were dissolved in PLOD (10 m,) and AcOll (2 m,), and stirred for
18 h. The sol¥eMs$ERére removed in vacuo and the residue was dissolved in DCM
(50 nt.) andiyRehReophe)-Sakad-yNaZ X 6(137 ravblo)3,4-pPrididilsesids | ayer was
extracted with DCM (50 inL) and the conleSd organic fractions were dried
(MySO4) and concentrated in vacuo. The regidue was dissolved in DMF (10 nl)
and EtiiN (922 [tL, 6.62 nnnl) was addgd. \The reaction mixture was heat ed
using a mcrowave at 150 "C for 30m n. solvents were renoved in vacua and
the residue was purified by nornmal —phagse chromat ography to give the
title conpound as a white solid @iing,NZO . oHRM5 (EST+) cal cd for
Cl61 115C1N40 315.1007, found 315, 10T1. TINE thod B): Rf 4.45 min, 100%
purity. WO %%%9&&@3@%‘6@%0‘58%@lﬂqﬁ&?%é&sﬂ&&edp&lt\@a%é'(ymwhﬁéﬁﬁ%ﬁm 344 my, 1.62
mmol ) were dissol ved m.) and heated in a mcrowave at 160 'V for 40
mm The react wanwimaa ﬁ@edva%d fé@tﬂa@@nmxtmw hepderiae amacrovivereF®d'G hr ough
celite and cRPe@ninay ad d: B0 UAC MR at INEC B BE MG, WASHiiSs HiMed walpddeM (100 inl),
washed with sat ag NaHCO3 (100 InL), water (100 nL), dried (MJSO4) and
concentratedmﬁh“V%@h@UwFﬁél@8§ﬂdd@dﬂ§§ﬂﬁﬂ¥WWﬂ@HCBW”F@&@ﬁg@“ﬁﬁa%@hﬁPLC to give

the title cogpouwad: asd achediligunwid. & MOH ko 3% thd hﬁﬂV&Iﬁl%Sha E.«)aqahtcd for
(71811171-N20 297. 1398, found 2971401  HPLC ( mn, 100%

U Uy EXANPLES B Cgamextirl DRMEO SIS e prlparetd ST A byt o' Exampl o
100, by reactiongod. MreCnedinad B): kO3 7nivih ovhaguappr opri at e i odohenzene or

br onohenzene; see Table 8 bel ow. WO 20111113798PCT/ EP2011/ 053818 103
EXAMPLE 104 441- (4- Chl orophenyl) - 1H pyrrol oi 2, 3-ci pyri di n- 3-yl i nor phol i ne
2,2,2-trifl upxameeEiog acid

5-(4-Chlorophenyl)-7-(oxan-4-yl)-SH-pyrrolo[3,2-dJpyrimidine




I nternedi ate 105 (156 ng, 0.64 nmol) was dissolved in MeCN (3nL) and 1Cl (21.3
ng, 0.13 wino!) and dichlorodiethyl ether (75.0 RL, 0 64 mmol ) were added. The
reaction m XWAPEIMWEBE3heat ed using a microwave at 150 " CPCHEPHOVPBHS Nal | (76.8
nmy, 60%in mneral oil, 1.92 mol) was'"4dded and the reaction m xture was

heat ed usi ngmerMtELOVAVE2 @ing JPE Kmbi94-dhRréliddobeiRGe 8312 \f?b&m{o@ cgnoved in
mato and the residue was purified by reverse phase HPLC toto give the title

compound as @46r @ﬁno%lm’é“ﬂé 5N1 OV -wgnethylegygenedimpe (514 é};ﬂScaMfOQr ad1 7] L6CI NT30
314.1055, fo Qsﬁé‘bhés%ﬁa%e (92 ()@Hf‘&)ql) v@re sﬁen&edﬁg UMI“QI 59131%’ PHhLd EXAVPLE
105 2, 2, 2- Tr|fluoroacet|c aci -am no- | - |

441- ( 4- chl or BpRER{aya {19 EyﬁOFbﬂlb[Tée FaGIop PHTEC A8 coNad| i opBAFERCRAMES §4d but an- 1- one
Exanpl e 105 WascnRh@PANAE:oSTIE rbadduk Yval pur@éaBph&mlﬁphag‘erc@mn@é&mla@grl&y using 4-{
Mer| - but oxy) car bonyl | am i no} butanoi c ac 1d instead o

N- (t ert - hut oXYCAYBEiPEY - g Chenai sy ¥Vt Bete “BBP:OUB%ﬁ? BeEe YK step to
give the tit{16.1GRPOMNURAES @SYE chienod tm LAY 3 1k I B hukBh i) 105 @ Irpd c20f or

Cul L5CI NdO 397. 17%% fo nd 397.1790. |ITPLC (nethod B): Rf 3.84 nmin, 99%
purity. EXAMPICEIY i Bet Hyurity-

441- (4-chl or ophenyl) - 1FprrroI0|2 3-cipyridin-3-ylipiperidine-I|carboxylate 95
NH, WO 2011%%%§&iﬁ / EP2011/ 053818 104 added. The reaction m xture was
stirred for d’a sol ution of Exanpl e 10 (free base, 200 ng, 0.64 mmol)
and DI PEA ( 16-{4-Qhlordph®oy)d+uahn-4iyD-1DCHraoleTiLB-dmsinsidoked. The reaction m xture
was stirred for 1 h, diluted with EtOAc, (50 nL), washed with 10% aq citric
acid (50 nL) and 1 Mag Nit2C3 (50 LY, dried (MgJSAH) and concentrated in
vacuo. The residue 5was dissolved in A5 m), TEA (1 ni.) was added and the

reaction mxture was stirred for I ion mxture was concentrated in
vacua and purified by reverse phas

' heoresidue was dissolved in 1 M aq
NanCO3 (20 inL) and extracted wth™DCM (3 x "fhe conbi ned organic

fractions wepe.didifd 16MISPhe, ai‘ﬁh GRS téﬁ%réﬂﬂe @ﬁﬂﬂaﬁr@ Gayenibhe title

conpound as a colourless g cal cd for

C211123C1N4A0E3+ aob+1582D er&mﬂolsgbln%&%ﬂmme F?ﬁ@ﬁd@l n@)) anﬂzﬁtlrssdsfszr mn, 99%

puri t y EXAMRLE 1 %olvents were removed in pacuo and the residue was dlssolved in DCM (

3-(3, 6-D hydro-2H pyran-4-yl)-2-net hyl-1-(4- et hyl pheny -1FFp¥rroIo[2 3-c] pyri
di ne 1 sl nt effedidaveshahyity 59 a9 NapgO3 65028'1 hTIGE )2duequs Bzﬂ%tw gerstedrdth fig, 0.33
mol ), N W Pg@g} (123 ng,
0.58 mmol) mgpgﬁggébzQ%hgpg%h%%ﬁ%%fg’]%%K%%gPe%ngﬁgen4 m%Q%mKﬁﬁg%Z ny,

mol ) was adgedeuol N EEae ka0 Bisdbivell U BMWAE) Ihgmnaqttmmm%rmﬁﬂ@ @ls 170 C for
9 h and concentrated in vacua. The residue was purified

chr ommat ogr apHUict o IG IATeBIMUTS @ BeHEGHHA a8 BF oM Sun Pébé%nsﬂwg 129 .
LCVS (ES): 3@buchs (MiHemovddPk Calidrihhag BidueRiaspuliedbynaor@8. decddiuntny .
chromatography to give the title compound as a white solid (137 mg, 20%). HRMS

(ESI+) caled for CigHysCIN4O 315.1007, found 315.1011. HPLC (method B): Rf 4.45

min, 100% purity.

EXAMPLE 100

1-(4-Fluorophenyl)-3-(oxan-4-yl)-1H-pyrrolo[2,3-c]pyridine
N=

\ 7

N A
. o

Intermediate 103 (156 mg, 0.77 mmol), 1-fluoro-4-iodobenzene (206 mg, 0.93 mmol),
Cul (14.7 mg, 0.08 mmol), N, N'-dimethylethylenediamine (16.6 pl, 0.15 mmol) and



Bl OLOd CAL TESTS Bi ol ogi cal Assays of the SSA0O Enzyne |Inhibitors 25 Al
primary assays were perfornmed at r.t. with purified reconbi nantly expressed
human SSAO. YEAZYMEI3REs prepar ed essentlally as descri bedCrEPEAHENISIEL al .
(Protein Expression and Purification 48'(2006) 321- 331). In addition,

secondary- apfassieh@abdpNiid B485S AV WRHIE whelifsiIvERGh DSINEY mPHhndHePRMmad from
various tissues or purified rat. reconbinant SSAO The enzyne 30 activity was

assayed wi t hMSENAYS 5&1]169 eCdy Wupat Fhetreach(n mESEH AN OB L hEP THERPEIdENY de
Er gductl on, ﬂmrédaghmﬁ‘gﬂ @E@'aﬁ(ﬁcoﬁib@&ﬁt@@hﬁ»ac@{j T}ereg(;udelwazumwfshlﬁl pradqugt i on of .

ydr ogen peroxi de a. hor ser adi oxj di se co ed reaction. Briefly,
t est conpounﬁ’ %: Wi 51t %hﬁgvgﬁﬁd@ ﬁIT@W@QEE#FEP%%@fﬂ@§§§&§“105 di met hyl
sul f oxi de ( DiMpEntrhied & @oMCaRE fedithicORasqfurifi€l MevdDRSBadaSNONS&iFRRSlitleeMeNt S Wer e

assayed by either creat ! e a 7 point
curve or by ﬂﬁ%’ﬁﬁ“ﬁa§“g€8Vép% gfﬁP(gﬁggd#H%%é %%Eﬁgggﬁkéﬂggngﬂﬁt curves.
The top concenid Z27iie0s HReCemadplBt 8d4.depandiaygpwiy.t he pot ency of the conpounds
and subsequent dilution in reaction 5buffer yielded a final DVb0O concentration

< 2% Hydrogen peroxide detection: In a horseradi sh peroxidise (IIRP) coupled
reacti on, hyHKAgﬁmESeﬁbKBde oxidation of 10-acetyl- 3, 7-di hydroxyphenoxazi ne

produced res ruf , IS h ore cQ 10 and
Panchuk- V'ologam 1%ywﬁ3v?% ?%% %%ls?ﬂmmgééﬁ?fﬁgs%g @ﬂTéin%%%§|eo Red

Hydr ogen Perwxhd@hm@mmmwc@hhemﬁs&a@vkmqu¢mvm¢T@gﬁﬁmA@2188) Enzyme and
conpounds in 50 nmM sodi um phosphate, pH 7.4 were set to pre-incubate in
flat-bottomed mcrotiter plates for approximately 15 minutes before initiating
the reaction by addition of a m xture of HRP, benzyl am ne and Anpl ex reagent.
Benzyl am ne concentration was fixed at a concentration 15 corresponding to the
M chaelis constant, determ ned using standard procedures. Fluorescence
intensity was then neasured at several tinme points during 1 - 2 hours,
exciting at 544 nm and reading the em ssion at 590 nm For the hunman SSA()
assay final concentrations of the reagents in the assay wells were: SSA()
enzyme 1 fig/m, benzylamne 100 jtM Anplex reagent 20 pM IIRP 0.1 IJ/ L and
varyi ng concentrations of test conpound. The inhibition 20 was neasured as %
decrease of the signal conpared to a control without inhibitor (only diluted
DMSO). The background signal froma sanple containing no SSA() enzynme was
subtracted fromall data points. Data was fitted to a four paraneter |ogistic
nodel and 1050 val ues were cal cul ated using the G aphPad Prism4 or MIt 4
prograns. 25A dehyde detection: SSA activity was assayed using 14C-| abel ed
benzyl am ne and anal ysed by neasuring radi oactive benzal dehyde. In a white
96-wel | optiplate (Packard), 20 jtl, of diluted test conpound was
pre-incubated at r.t. with 20 VT SSA() enzyne for approximately 15 m nutes
with continuous agitation. Al dilutions were nade with PBS. The reaction was
initiated by 30 adding 20 pL of the benzyl am ne substrate sol ution containing
17-1411 Benzyl am ne hydrochl ori de (CFA589, CE Healthcare). The pl ate was

i ncubated for 1 hour as above after which the reaction was stopped by
acidification (10 pi, 1 MM). Then 90 pi, Mcro Scint-E solution
(Perkin-Elmer) was added to each well and the plate was continuously m xed for
15 m nutes. Phase separation occurred instantly and activity was read in a
Topcount scintillation 35counter (Perkin-Elnmer). In the final reaction well,
human reconbi nant SSAO concentration WD 20111113798PCT/ EP2011/ 053818 106 was
10 ug/m . In order to optim ze sensitivity, the substrate concentration was
decreased as conpared to the I RP coupled assay in order to get a higher
fraction of radioactive product. In the human SSAO0 assay, benzyl am ne
concentration was 40 uM (0.2 uG/m.). Data was anal ysed as above. Al of the
exenplified conpounds of the invention had an TC, 50 val ue 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 Conpound 1050 (nM Conpound
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EXAMPLE 104

4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-ylJmorpholine 2,2,2-trifluoroacetic

acid

\ 7/

C/Q/N d N\/\\\/O

5 Intermediate 105 (156 mg, 0.64 mmol) was dissolved in MeCN (3mL) and KI (21.3 mg, 0.13

TFA

mmol) and dichlorodiethyl ether (75.0 puL, 0.64 mmol) were added. The reaction mixture was
heated using a microwave at 150 °C for 30 min. NaH (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 vacuo and the residue was purified by reverse phase HPLC
10 to give the title compound as a brown solid (5.10 mg, 1.9%). HRMS (ESI+) caled for
C17H;6CIN;O 314.1055, found 314.1057. HPLC (method B): Rf 4.55 min, 97% purity.

EXAMPLE 105
2,2,2-Trifluoroacetic acid; 4-amino-1-{4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-
15 yl]piperidin-1-yl}butan-1-one

N F
NH
CI/O/ N\(\/\ 2

o)
Example 105 was prepared similarly to Example 17, from Example 10, using 4-{[(tert-
butoxy)carbonyl]Jamino }butanoic acid instead of N-(tert-butoxycarbonyl)-f3-alanine prior to the
Boc deprotection step to give the title compound as a yellow gum (12%). HRMS (ESI+) caled

20 for CpHpsCINLO 397.1783, found 397.1790. HPLC (method B): Rf 3.84 min, 99% purity.

EXAMPLE 106

2-Aminoethyl 4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidine-1-
carboxylate

\ 7/
N
CI/O/ 7 N\‘(O\/\NHZ
25 0

Triphosgene (95.2 mg, 0.32 mmol) was dissolved in DCM (5§ ml.) and a solution of N-Boc-
ethanolamine (155 mg, 0.96 mmol) and DIPEA (167 pL, 0.96 mmol) in DCM (1 mL) was
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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 pL, 0.96 mmol) in DCM (1 mL) was added. The reaction
mixture was stirred for 1 h, diluted with EtOAc (50 mL), washed with 10% aq citric acid (50
mL) and 1 M aq NapCO3 (50 mL), dried (MgSO4) and concentrated in vacuo. The residue
5 was dissolved in DCM (5 mL), TFA (1 mL) was added and the reaction mixture was stirred for

1 h. The reaction mixture was concentrated in vacuo and purified by reverse phase HPLC. The

residue was dissolved in 1 M aq NapCO3 (20 mL) and extracted with DCM (3 x 20 mL). The
combined organic fractions were dried (MgSQO4) and concentrated in vacuo to give the title

compound as a colourless gum (10.0 mg, 3.9%). HRMS (ESI+) caled for CyHpCINJO,
10 399.1582, found 399.1585. HPLC (method B): Rf 3.92 min, 99% purity.

EXAMPLE 107
3-(3,6-Dihydro-2H-pyran-4-yl)-2-methyl-1-(4-methylphenyl)-1H-pyrrolo[ 2,3-c]pyridine

:?
l? \ o

15 Intermediate 108 (59.0 mg, 0.28 mmol), 4-iodotoluene (72.0 mg, 0.33 mmol), N,N'-
dimethylethylenediamine (5.93 pL, 0.06 mmol) and K3PO4 (123 mg, 0.58 mmol) were

suspended in DMF (1 mL) under nitrogen and Cul (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 vacuo. 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 SSAO 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 SSAO 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
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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

5 buffer yielded a final DMSO concentration < 2%.

Hydrogen peroxide detection:
In a horseradish peroxidise (HRP) coupled reaction, hydrogen peroxide oxidation of 10-acetyl-
3,7-dihydroxyphenoxazine produced resorufin, which is a highly fluorescent compound (Zhout
10 and Panchuk-Voloshina. Analytical Biochemistry 253 (1997) 169-174; Amplex® Red
Hydrogen Peroxide/peroxidise 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 SSAO assay final concentrations of the
reagents in the assay wells were: SSAO enzyme 1 pug/ml, benzylamine 100 uM, Amplex
reagent 20 uM, HRP 0.1 U/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 SSAO enzyme was subtracted
from all data points. Data was fitted to a four parameter logistic model and ICsy values were

calculated using the GraphPad Prism 4 or XLfit 4 programs.

25 Aldehyde detection:
SSAQO activity was assayed using 14C-labeled benzylamine and analysed by measuring
radioactive benzaldehyde. In a white 96-well optiplate (Packard), 20 pL. of diluted test
compound was pre-incubated at r.t. with 20 pL. SSAO 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 [7-14C] Benzylamine
hydrochloride (CFAS589, GE Healthcare). The plate was incubated for 1 hour as above after
which the reaction was stopped by acidification (10 uL. 1 M HCI). Then 90 ul. 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

35 counter (Perkin-Elmer). In the final reaction well, human recombinant SSAO concentration
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was 10 pg/ml. In order to optimize sensitivity, the substrate concentration was decreased as
compared to the HRP coupled assay in order to get a higher fraction of radioactive product. In
the human SSAO assay, benzylamine concentration was 40 uM (0.2 pCi/mL). Data was

analysed as above.

All of the exemplified compounds of the invention had an ICs, value of 1-2500 nM at SSAO
(See Table 9).

Table 9: SSAO inhibitory activity
10 (A:<100nM, B: 100-500nM, C: 500-2500nM)

Compound ICsp (mM) | Compound ICso (nM) | Compound ICso (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 4?2 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
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36 A 72 B
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20111113798PCT/ EP2011/ 053818 108 CLAI M5 1. A conpound of fornula (1) or a
phar maceut i 8P PYIVABEEpt abl e salt, or '\fO;?Xi de thereof:  PCT/EP2011/053818

CLAIMS
1. A compound of formula (I) or a pharmaceutically acceptable salt, or N-oxide thereof:
R1\ A/ X\ R2
(@

5 wherein
R' is phenyl or 6-membered heteroaryl, optionally substituted with one or more substituents
selected from halogen, cyano, Cy4-alkyl, halo-C;4-alkyl, C;4alkoxy-Cy4alkyl, hydroxy-Ci4-
alkyl, cyano-Cy4-alkyl, amino-Cy4-alkyl, Cy4-alkylamino-C;4-alkyl, di(C;4-alkyl)amino-C;4-
alkyl, -NR**R*®, -NR°C(O)OR?, -NR°C(O)R?, -NR’C(O)NR**R*®, -C(O)NR**R*®, -C(O)R?, -
10 C(O)OR’, and -NR°S(O),R’;

A is a bond;

R? is -B-Q-[R’], or -B-R%;
15

whereinn=1,2, 3, or4

B is a bond, O, NR*, -C(0O)- or Cy3-alkylene;

20 Q is saturated or partially unsaturated monocyclic 3-7 membered heterocyclic or Css-

cycloalkyl ring;

when R? is -B-Q-[R3]n, R? is selected from hydrogen, halogen, cyano, amino, hydroxyl, oxo,
Ci4-alkyl, halo-Cj4-alkyl, Ci4-alkoxy, Cjalkoxy-Cj4alkyl, hydroxy-Ci4-alkyl, cyano-Cj4-

25 alkyl, amino-Cy4-alkyl, C;4-alkylamino-C _4-alkyl, di(C;4-alkyl)amino-C_4-alkyl, -NR*R*®, -
NR°C(O)OR’, -NR°C(O)R’, -NRC(O)NR*R*®, -C(O)NR**R*, -C(O)R’, -C(O)OR’, -
NRGS(O)ZR5 , 'S(O)2R5 , phenyl-C; 4-alkyl and heteroaryl-C; 4-alkyl, and wherein any phenyl or
heteroaryl residue is optionally substituted with one or more substituents selected from
halogen, cyano, Cj4-alkyl, halo-C;4-alkyl, C;4-alkoxy, Cj.salkoxy-Ci4alkyl, hydroxy-Ci.4-

30 alkyl, cyano-Ci4-alkyl, amino-Cy4-alkyl, Cy4-alkylamino-Cy4-alkyl, di(C;4-alkyl)amino-Cq4-
alkyl, -NR*R*®, -NR®C(O)OR’, -NR®C(O)R?, -NR*C(O)NR**R*E, -C(O)NR**R*E, -C(O)R?, -
C(O)OR’, -NR°S(O),R’;



R2 (1) 5wherein i s phenyl or 6-nmenbered heteroaryl, optionally substituted
with one or nore substituents sel ected from hal ogen, cyano, hal o- Cl4-al kyl,
Cnal koxy- CraV RALVIRY®r oxy- Cral | cyl, cyano-C ' 4-al kyl, afChEPELRIEPRy]|

Cl4- al kyl ami no- Cl4-al kyl, di (CLl4-al kyi&ni no- C14- al kyl, - NR4AR711,

-NR6C(0) 01(5, -NR6C: (0) R5 -NR6C: (0) NRA1R4AB, -C(0) NR4ARYB -C (0 R5 -

i 0C(0)0125, and _; NR6 b%RG Ais abond; 1(2 is -B-Q 1125 In or 15 wherein n
=1, 2,3, o™ ang [ssBA pBnig seleytedNjran aml@ecﬁua Xbﬁ&ﬂ@!’gﬂr@lk}’%}@h@é" Seturated or

partial ly ungat uy.abed,- ﬁnﬁylowﬁbn;4 Skyl, @gﬁdﬂgﬂ@dmhe;ﬁdlmycﬁdol Camiheyed-opl kyl ring;

when R2 is -B-Q LICl . 6 d from n,; hal ogen, ,cyano, am no,
hydr oxyl , @yl (ﬂ&%{l kR {:ff)ziag @f(o)@i & %&ﬁ%@ @P) ycﬁ'%iy Cl. 4-al kyl ,
gy?g(LlCllélk IZE(@iRKy Ngﬁamﬁm ﬁah;aldgylamylcahé-mlei@ydyam mkﬁmrdam@ehn any phenyl

i al kyl ) am no -a
- NR6C( 0) |€|R4R%Q$§er°aréﬂ( fi)*lﬂlm}&F?zi’Eomlﬁll’:(S@jsﬁé‘te‘l ‘@E}’oj"t?r«%) fmore NT(%%‘E’% é%%“ed 1) 2105,
phenyl - Cm alhkiy$enanginbie eroaiyhaCC ddalal le4.—a11zm§i @hﬁmexchm&ylph@dryiy Of -

het I d t 1y b t t
neteroayl Lgs) Su.L SRYL SMRLLY. SHBsH! LHLRLLD. S5 B TS ByB L vent s
Crral koxy- C: milyk yNR R AN G« DOR2, Nﬁé(é(DkBPl NWG(DI)NR@I‘B‘%I em)NRéﬁW‘-’neC(O)RhL kyl ,

Cl4- al kyl am sdi m nQ-Gl4al R4.7R

- NR6C( 0) OR5 6881\9%0(‘3% f@) R Nﬁédf% é)l%ﬁﬁﬂ%lg %(Ro Ngaﬁ;éfé? ad lcl(o)}& 0) 0125,

- NR6S( 0)@12@;enR\5/\@n201ilyﬂiogaxa798PCT/ EP2011/ 053818 109 when 12.2 |s -B-R3, R3is

sel ected from am no, Cm al koxy, Cmal koxy- Cral kyl, hydroxy-Cral | tyl,

cyano- Cm al kyl, am no-Cm al kyl, Cm al kyl am no- Cmal kyl,

di (CL4- al kyR' Ak hod®l 4w cadh md,ebendemmawlfrom Nﬁ@c@ém)(amlkyl Nﬁ@@(y@)lﬁealkyl

- NR6C( 0) NR4 0 ) and
éﬁ?%i Téyll% L%Ré H B 258 d:‘)%alk Sﬁ%}lﬁﬁ%u TGl Qﬁl At zphléé’)l ]

het er oar yl - d whérel n any phen oar resi

optional iy subetGitutkatond tikowe  otlkyrorrer s@b@& *t ngatites “@félﬂ@clvé‘@gefl towhisll ogen,
cyano, Qpaljky thd%aal fio arfd @lsPXNoh Ak ﬂ;&p& Koty Ny @¥a Cral kyl
eyano- Cm al k l&%Ar'hueam no- Cm al K é‘y)élc ‘ % 0 l'ami no- (f}r%r Tyl di (y C4- al ﬁyl ) am no- Cl14-
alltyl, - NRMF@Bnyl NRBClDyloR Omormel@(n g%lp, NR6C( 0) NR4A 9K4B, C(0) NRI AR4B,
_c("5, COON?, -NR68(0)2125 provided that when R2 is -B-R3, and Bis a

bond and R3 IS C;&g iothen 1(5 is not hydro R4A, R48 and R5 are each
i ndependent IRy dipedssted diont orrplrisdeny-hy-dibiyh @Tgwrallw cyano-C4-alkyl, amino-

cyano- Cm al kyl. alkﬁmgalgﬂhxﬁink—ﬁl a a%?ﬂ al(tmh@mmn@malk%wp Cfla(keRy-al ki) -

am no- Ct 4- al k I4Alor G, talk | cyl RAA and 1(411 together wth the

ni t rogen®t o V\%ﬁ chnd Kt h@?et]éf‘rréwl'ét@%éﬁééenftﬁr"ml‘él BPCIF QAR h Y PApISURRC as a

pi peri di nyl ,grdap PQIRZ N pigdriSibfAS tifeidze6, PNR@hs@zitddy lpipeABih PN ohbpNdIin@I or

honopi peri di g{l‘\; gr oug RAA1 is selected from Cl4-al kyl,

hydr oxy- CL4"gPRRIC hgo4B14- al kyl , amino- Cl4-al kyl | Cl4- al kyl ami no- Cl4- al kyl ,
di (C1_4-al kyl ) am no- CI _4-al kyl or Cmal koxy-Cnal kyl ; or R44] and Wn (. 03dt- ler
with the ni en to they are attached forma cyclic am no group such as
a pi peridi n?i TSR Y | hﬁ/?l‘ylr\?-‘éubsti tut ed pi perazinyl, norpholinyl or

honopi pesi di nyI group; R6 is hydrogen or Cmal kyl and

X is selected from the radicals of formulae (1-16) wherein the bond marked * is attached to

R!A- and the bond marked ** is attached to -R>:



95 X is selected fromthe radicals of fornulae (1-16) wherein the bond marked
* is attached to RIA- and the bond marked ** is attached to -R2: WO

2011/ 113798PEIPEP2BI%/ 053818 110 wherein Y is sel ect 8§TEPYH/Hy#Bogen,
hydroxyl, amino, -NIIR6, -OCH3; 5Z is '$%l ected from hydrogen, fluorine,

hydr oxyl , Cl4-al koxy, hal o-Cl4-al kyl, CONH2, cyano, SO2NE12, am no, -NHRG6; W
is selected fromYI, CL4-alky}Y, han-C14-aI yl; A conpou‘ﬁ as clainmed in claim
1 in which X S\the for and wher ei YN d Ware as defined
inclaimi1. A dund a yméd in clla\m Fn whi ¢h ag the fornula 2 and
wherein Rl R27 land W reNaszdeflnelea clPai m 1. P

2011/113798PCT 2811/ 053818 114 5. A conpound as clai néd i*h claim 1 in which
X has the formuWa 4 and wheMéin R, R2, Y, and Ware asV¥defined in claim1. 6.
A compound as c Yned in claimy in which X has the fornila 5 and whereinl(12,

and Y are as, ned in clai 7 A c nd as cla dinclaiml in which
X has the for " 6. and mﬁb e| n& Z ar'é
t 08. A conpoundy. cFalned i 10% @recedl 4i m wher €i

a|

efined in claiml1.
|8 is -B-Q 1R31,,

9. A conpound a¥ cl*ai ned i y precedi ng *m wherel ~is -B-R3. 10.

A conpound as clainmed in any precedi ng cl avm wherein Bd s a bond, -C(0)-

15met hyl ene. Y11. A conpound as claimedyin any preceding clalnlwhereln B

is a bond. N ) l—in any precediNng cl ai m wherein Wis
hydrogen. 20 N [ THh any Hr ce iAg claimwherein Y
is I, AL or : . s clai med ingvany pPeceding claim

wherein Y is« +med in amy pr-ecedi ng cl aim
wherein R is ogtional substuuuted with one or nore substituents selected from
hal ogen, cyano, hydroxyl, Cl4-gl kyl, hal o-Cl4-al kyl, C 4a} koxy-Ci 4al kyl,

hydr oxy- C14- al { cyano-C14q kyl. Cl4- @LNylan1noC14 ﬂLKyI

di (C1_4-al kyHy&ni o C1_,, alkyh+zNR 4 z B
N U 14 _N 15 x> N 16
* % . N’N\** . \N, \** . N, \**
W

wherein Y is selected from hydrogen, hydroxyl, amino, —NHR6, -OCHs;

5 Zis selected from hydrogen, fluorine, hydroxyl, C;4-alkoxy, halo-Ci4-alkyl, CONH,, cyano,
SO,NH,, amino, -NHR®;

W is selected from H, C;4-alkyl, halo-C;4-alkyl;

10 2. A compound as claimed in claim 1 in which X has the formula 1 and wherein RL R Y,

7. and W are as defined in claim 1.

3. A compound as claimed in claim 1 in which X has the formula 2 and wherein RL R Y,
7. and W are as defined in claim 1.
15
4. A compound as claimed in claim 1 in which X has the formula 3 and wherein RL R Y,

and 7 are as defined in claim 1.



1016. A conmpound as clainmed in any preceding claimwherein Rl is heteroaryl
optionally substituted with one or nore substituents selected fromas fl uor,
chl oro, and Y€Q3U4113y98, 17. A conpound as clai med i n clP&IHPABIKEESein le is
pyridine-2-yl, pyridine-3-yl or pyriditk-4-y1 optionally substituted with one
or nore substituents selected fromfluor, chloro, isand CIA-aIkyI WO

2011/ 113798PRCT/ ER20pdun05384i81ed Inx1aithd. mﬁ(hwbﬁébh)iaﬂd farsuil dndedeicn RINg’.0F cl ains 1
to 15 wherein |g jiw.RNEMWwa QRYJQRAlI Y substituted at the para, nmeta and ortho
positions by one or nore su%stltuents sel ected from hydrogen, fluoro, chloro,
cyano, hydroxyl, Cl4-alkyl, fluoronethyl, clifluoromethyl, or

Strifluorong thkaOInéﬁmdﬁsaafﬁp@fﬁQ iR ﬁ&ﬁihﬁvﬁqtagtﬁefo'nﬂmgs%&m? GERRRI 8¢ Pheny|
substituted at the position a substituent selected from fluor,

chl oro, ¢yano, NWﬁﬁeﬂvmmdemﬁn@Ukyl fluoronethyl, difluoromethyl, or
trifluoromethyl. 10 20. A conpound as clainmed in claiml8 wherein the par a
substituent is selected fromfluor, chloro or nethyl. 21. A conpound as
clained in clai mcmepméuae@ﬁmmCéaneﬁelﬁwhmhafblsaﬁmed?re&laaﬁanfiwélewet% Boditi on 15by
hydrogen. 22. AJCOHPUREL&SH k@l med in claim18 whereinis phenyl substituted
at the ortho position by a substituent selected from hydrogen, fluor, nethyl,
fluoronethyl, difluoromethyl, or trifluoromethyl. 20 73.A conpound as clai med
in claim18 SVWGAQbﬂﬁb&m@B%MJne§MQ§§bféé&lﬁ@ cBim WhGeiaRE ROBﬂ?ﬁﬁini on by hydrogen,
fluoro or nethyl. 24. A conpound as clainmed in any of the preceding clains
except claim9 wherein R2 is -B25Q fRin,Qis a 7-nenbered saturated or

partial |y upsat Wreahpshnd ad@iThed RdnPpteungytlm Ghatin®yal-sal’kyl ring. 25, A
conmpound as clained in claim24 wherein Qis a hononorpholine ring, or a

bri dged homonor pholine ring wherein the bridge is fornmed by an ethyl ene or
propyl ene radi cal conddund2fs déu@anrpamycbrasdlﬁé alame dvHereiamy isof beh@i-08))1 ok 0 23
except claim10 wgelrel n 1(2is -B-QLR 1,Qis a 5- or 6-nenbered saturated or
partially unsatUF3t'€W 5 or 6 nenbered heterocyclic or cycloalkyl ring. WO
2011/ 113798PCT/ EP2011/ 053818 113 27. A conpound as clainmed in claim26 wherein
Qis selecteg fron1tet5aq¥drq§uran édtetfah%gI rangl pi peridinyl,

pi perazi nyl, nnrpﬂop?ﬁyﬁs Vet SReXUede “any ™o ?ore90|ng rings conprising
a bridge f or med by an ethylene or propyl ene radlcal 528. A compound as cl ai ned
in any of claing e I rpholln 4-yl| - met hyl ,
ool a3+ y1 2oy b AR ool Sy R B 4 Ko R

t et rahydropyri di nyl . 19. A conpound as clalned in any of clalns 1to 23
wherein 1(24s RIC&% bl s itk ln%g@regeqngman ¥hereifivRERT Bsday] - met vt

0oXO0pi per azi ne, pera2|n any o whi ¢ el ng optlonally
substituted by 12 3 onthering, or on the ring nitrogen in the 1-position.

30. A conpoynd g?ﬁ{ leis

pi peri di n- I?m ﬁ%o&%ﬂhﬁ%%%%%gﬁ% ny&t&h%%%% Whggﬁéro cﬁ%?ns 1 to 23 wherein
R2 is nnrphollne

»5 15. A compound as claimed in any preceding claim wherein R' is optional substituted with
one or more substituents selected from halogen, cyano, hydroxyl, Ci4-alkyl, halo-C;4-alkyl,
Ci4alkoxy-Cyalkyl, hydroxy-Cj4-alkyl, cyano-Cj4-alkyl, amino-C;4-alkyl, Ci4-alkylamino-
Cy4-alkyl, di(C;4-alkyl)amino-C_4-alkyl, -NR*R*®.

3 16, A compound as claimed in any preceding claim wherein R' is heteroaryl optionally

substituted with one or more substituents selected from as fluoro, chloro, and Cy4-alkyl.

17. A compound as claimed in claim 16 wherein R' is pyridine-2-yl, pyridine-3-yl or
pyridine-4-yl optionally substituted with one or more substituents selected from fluoro, chloro,

35 and C;4-alkyl.



32. A conpound as claimed in any of clainms 1 to 23 wherein R2 is cyclopropyl,
cycl obutyl, cyclopernyl, or cyclohexyl. 33. A conpound as clainmed in claim9
wherei n 122 W 24#1H3%Ho- or di substituted an no group, tRETIEHLIPIBEENt s bei ng
sel ected from Cl4-al kyl, hydroxy- Cl4-dl'kyl, hal o- C14-al kyl, cyano-Cl4- al kyl,
am no- Cl14- al kyl , C14-alkylanino-C14-aIkyI hydroxy-C14-aIkyIanino-C14-aIkyI,
4-al kyl )am no C14 al kyl or d 4al koxy- Cp4a|ky| 95 34. A conpound as cl ai ned

inclaim9 er [ S, [kyl -

cyano- Cl4- al Rl¢ gﬁﬁﬁ%“’ qgmﬁkfﬂlEgg%'QQﬁgﬂa%lﬁzQ%%%ﬂﬁy %ﬁgwﬁ(ﬁﬁ&muy

di (C14- al kyISl)tEmquMGhe Mrag rkip| and oghip pos3BB85 by An@ommwrﬁdb%zglecﬂs atlentd frem any of
clainms 1 toy r ct o y

nor phol i n- 4- ZIWQE ﬁ?pDR%hkgih igéfﬁgK%ng14%3&22?%%@?@'éh%guvvmdhﬂ o

t er t but oxXyca&rBoempiesm-no- cycl ohexyl , oxol an-3-yl, oxol an-3-ylinet hyl,
oxan-4-yhnet hyl , oxan4-yl, 3, 6- d|hydrooxan 4-yl, di met hyl am no,

N-(2- nethoxyethyl) N-nethyl am no, dr ox ethylanlnoneth |, piperidin-4-yl,
1- hydr oxypi peri di #mpoyd as tlajydrin Ko ﬂfewg ¥ R- w Phiﬂ?/wa?ﬁittWﬂ at (he para position

1- hydr oxymethyd RibR@hdndisBededy from1 fIB%Er OMYEL ByshPi ]%@Fdx?l' rﬁ abf(!yb flododre@yanopr opyl )
WO 2011/ 113798PCT/ EP2011/ 053818 114 pi peri di n- , 3-cyanoct hyl)

pi peri di n- 44{fjuoromedylp ‘ﬁ?ﬂ%%@thiyl)nethyl pi peri di n- 4- yI 1- (1 -nethyl -

1H pyrazgl - 4- yl)nethyl plperldln 4-yl, (3 anlnopropan- 1 -one-

1- yI)plperlclln 4- (2- an1noethan- -one-1 - i peridin-4

1- (2-di net hﬁ am%‘é’gtpﬂ‘élﬁl as ila’érﬁé 1n Cﬂalmyllg)“ﬁieﬁélrtP%IP%%S“P?“mef 't %IWSF@W%W 1
-one- 1-yl) phiperdr diethyd-yl, 1-(3-(tertbutoxycarbonyl am no)propan- 1-
onc-1-yl)-piperidin-4-yl, 1
-(2-(tcrtbutoxycarbonyl am no) et han-1-onc- 1-y1)-pi peridin-4-yl, piperazin- 1
-yl, 4-met h)2|l Pi peb@agound %@ilmetplnicllﬁn n&#herein R’ isyphedveiudythutedatmetoiyd positiper azi n- 1
-yI neth¥ t hoxycar bonyl - pi perazi n-1hydroxynet hyl, 2-hydroxyethyl, 1

etPﬁhggwﬁﬁyrldln 4-yl, hononor pholin-4-yl,

2 2 di met hyl - nnrpholln 4-yl, 3, 3- dinethylnnrpholin 4-y1 |

pi perazi n-2-9ne 4 e-2-0n | .. bIC 0l13.2.1 Ioctane
4- tertbutox%garboﬁév P%%?%E|H?@1“f*%%t Y%H%? g?“‘rop???o |d%n fh

3- hydroxypynmmﬂthwmxmnymmnaaaEMHhmypwkmxnJﬁ@&wnmmylﬂuqnmEHQEHEMWmewmyl yl,
4, 4-di fl uor 1 -yl, 4- hydroxyp iperidin- 1 -yl, 4-aminocarboxyp
iperid in- %Puﬁﬁgﬁ&gggeth InDrphoIine-4-yI, 2- serbutyl norpholind-yl, (2S,
6R) - di mephyl nDrphollne 4-yl, 3-net hyl oxycar bonyl norpholin-4- yl, 1

- met hoxyet hyk amn y| It , t am no,
e oxyet Ak am AR v, AT RTEDILTBRANON T iy s RLIGNELM A e,
3- (mor phol i mesitépn hyaydrosap) duver phoitivh- 4- y1 | -0 - ami noet hyl -

2- am nocar boxy) - nor phol i n-4-yl nnrpholine 3- vyl, nnrpholine 2- yI 1
-butyl pi peridin-4-yl, 1 -cI|nethylanlnocarboxyplper|d|n 4-yl ,

et hoxycar boX§pi p‘ec?mrdw*td@sylalmeﬂn( My iihs errgedire- claphecpit gl awlheram)ﬂ is B= (2-

am noet hQXYQ%ﬁ@P)@’ 1sPi p%e'nﬁ“eﬂ%@ sétul}éled 01' pal’tﬁflj;r lﬁH@aﬁfféf&iaﬁ %Hﬁ%re& rll':t@f%@c‘ﬂb nz4-yl,
fornyl. npound as clainmed in claiml wh

- (4- ChIoropﬁ%ﬁ%@$ﬂﬂ%}+pyrrol0112 3-el pyri di n- 3- yIIeyeIohexan- l-amne 1 14 111
(4 Chl orophenyl) 1H pyrrolo0112,3 eIpyrldlne 3 yllpiperidin1lyl} 2

hydr oxyet han-1- one 352- Ami no- 1 - -(4- chlorophen 1)- 1FprrroIo

[2, 3-c] pyri dPn- 3-9mppHndar Flaimed Hchlwl 44 %&qﬂra% ig2 Bwémeowwlﬁ%ﬂngl of 4 hradeed

- (/4- chl or opheRyddrpholint BYY FR:G Be BridRYS foghdﬂl-b%‘aﬂl:t_ﬁplleﬂk&frﬁdilpgﬂlme]radﬁlsdlpr opan- 1-one
4-13- (4- Met hylphenyl)i m dazol 1, 5- al pyrazi n-1-yl |1 norpholi ne
40- (4- Chl°or ophenyl )i m dazol 1 ,5-al pyrazin- 1 -yl]norpholine
32 El 4-Ch Clhl or Ophfnxﬂc))m%o(nﬁ)é?)ﬂhlgne&lﬂﬁ aﬂyd(ﬁzdﬂiil%s 1 %% wé@zianﬁlls&h%rein R’ is -B-_Q(-j_ 11
-(4- or o- 2- or ophcnyl) - oxan - -pyrazo |l o , 4-c] pyri.dinc 1-
- (4-Chl or opﬁ%rlry(b: Obgmeﬂ?la%ééat%at&? Wﬁaﬂww@%ﬁ?ﬁ% med]gbﬁzé-ha%l%%z%t hoxy- 1-1
1-(4-nethy|ph@mmmkﬂmﬁgkpyrazolol 3,4-c lpyridin-3-yl |pyrrolidine 111
-(4- Chl orophenyl)-111T- pyrazol ol 3, 4-cl pyridi n-3-yl | pi peridin-4-ol 111
- (4- Met hyl pheny1) - 1111- pyrazol ol 3, 4-cl pyri di n-3-yl | pi peri di ne- 4-carboxam de

i s411 -(4-Chl orophenyl)- 1 li-pyratol o [3,4-e]pyridi n-3-yRnorphol ine WO
2011/ 113798PCT/ EP2011/ 053818 115



,2,2-Trifluoroacetic acid,

-[1-(4-nriethyl phenyl)-1H pyrazol o] 3, 4-c] pyri di n- 3-yl ] nor phol i ne

- 11- (2- Fl ud¥@2U/4B Ryl pheny0- 1H- pyrazol of 3, 4- e[ pyri di nPSTAFPEHBIPFHE! i ne
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piperidin-4-yl, 1-(3-cyanoethyl) piperidin-4-yl, 1-(1 H-pyrazol-4-yl)methyl-piperidin-4-yl, 1-
(1-methyl-1H-pyrazol-4-ylmethyl-piperidin-4-yl, 1-(3-aminopropan-1-one-1-yl)piperidin-4-
yl, 1-(2-aminoethan-1-one-1-yl)piperidin-4-yl, 1-(2-dimethylaminoethan-1-one-1-yl)piperidin-
4-yl, 1-(2-hydroxyethan-1-one-1-yl)piperidin-4-yl, 1-(3-(tertbutoxycarbonylamino)propan-1-
one-1-yl)-piperidin-4-yl, 1-(2-(tertbutoxycarbonylamino)ethan-1-one-1-yl)-piperidin-4-yl,
piperazin-1-yl, 4-methylpiperazin-1-yl, piperazin-1-yl-methyl, 4-methylpiperazin-1-yl-methyl,
4-methoxycarbonyl-piperazin-1-yl-methyl, hydroxymethyl, 2-hydroxyethyl, 1,2,3,6-
tetrahydropyridin-4-yl, homomorpholin-4-yl, 2,2-dimethyl-morpholin-4-yl, 3,3-dimethyl-
morpholin-4-yl , piperazin-2-one-4-yl, piperazine-2-one-5-yl, 8-oxa-3-azabicyclo[3.2.1]octane,
4-tertbutoxycarbonylpiperazin-1-yl-methyl, 3,3-difluoropyrrolidin-1-yl, , 3-hydroxypyrrolidin-
1-yl, 3-methoxypyrrolidin-1-yl, piperidine-1-yl, 4,4-difluoropiperidin-1-yl, 4-
hydroxypiperidin-1-yl, 4-aminocarboxypiperidin-1-yl , 3-methylmorpholine-4-yl, 2-
secbutylmorpholind-yl, (25, 6R)-dimethyl morpholine-4-yl, 3-methyloxycarbonylmorpholin-4-
yl, 1-methoxyethylaminomethyl, 2-aminomethylmorpholin-4-yl, 1-methoxyethylamino, 1-(3-
aminoethylpropan-1-one)-piperazin-4-yl, 3-aminocarboxylmorpholin-4-yl, 3-(morpholine-4-
carboxy)-morpholin-4-yl, 3-(1-aminoethyl- 2-aminocarboxy)-morpholin-4-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-tertbutoxycarbonyl-Ipiperidin-4-yl, formyl.

36. A compound as claimed in claim 1 which is:
4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]cyclohexan-1-amine
1-{4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridine-3-yl]piperidin-1-yl }-2-hydroxyethan-1-
one

2-Amino-1-{4-[1-(4-chlorophenyl)-1 H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl }ethan-1-one
3-Amino-1-{4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl } propan-1-one
4-]3-(4-Methylphenyl)imidazo[ 1,5-a]pyrazin-1-ylJmorpholine
4-[3-(4-Chlorophenyl)imidazo[ 1,5-a]pyrazin-1-yl]Jmorpholine
3-(4-Chlorophenyl)-1-(oxan-4-yl)imidazo[ 1,5-a]pyrazine
1-(4-Chloro-2-fluorophenyl)-3-(oxan-4-yl)-1H-pyrazolo[3,4-c]pyridine
1-[1-(4-Chlorophenyl)-1H-pyrazolo|3,4-c]pyridin-3-yl]pyrrolidin-3-ol
3-Methoxy-1-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]pyrrolidine
1-[1-(4-Chlorophenyl)-1H-pyrazolo|3,4-c]pyridin-3-yl]piperidin-4-ol
1-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidine-4-carboxamide
4-[1-(4-Chlorophenyl)-1H-pyrazolo|3,4-c]pyridin-3-ylJmorpholine
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2,2,2-Trifluoroacetic acid; 4-[1-(4-methylphenyl)-1H-pyrazolo|3,4-c]pyridin-3-ylJmorpholine
4-[1-(2-Fluoro-4-methylphenyl)-1H-pyrazolo[3.,4-c]pyridin-3-ylJmorpholine
4-[1-(4-Chlorophenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]-2-methylmorpholine
4-[1-(4-Chlorophenyl)-1H-pyrazolo|[3,4-c]pyridin-3-yl]-3-methylmorpholine
3-[1-(4-Methylphenyl)-1H-pyrazolo|3,4-c]pyridin-3-yl]-8-oxa-3-azabicyclo[3.2.1]octane
2,2-Dimethyl-4-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl Jmorpholine

Methyl 4-[1-(4-methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl] morpholine-3-carboxylate
4-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]-1,4-oxazepane
4-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperazin-2-one
1-[1-(4-Methylphenyl)-1H-pyrazolo[3,4-c]pyridin-3-yl]piperidin-4-ol
1-(4-Chlorophenyl)-3-(oxan-4-yl)-1H-pyrrolo[2,3-c]pyridine
1-(4-Methylphenyl)-3-(oxan-4-yl)-1H-pyrrolo[2,3-c]pyridine
4-[1-(4-Chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-ylJmorpholine
4-amino-1-{4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidin-1-yl }butan-1-one
2-Aminoethyl 4-[1-(4-chlorophenyl)-1H-pyrrolo[2,3-c]pyridin-3-yl]piperidine- 1 -carboxylate
3-(3,6-Dihydro-2H-pyran-4-yl)-2-methyl-1-(4-methylphenyl)-1H-pyrrolo[2,3-c]pyridine

or a pharmaceutically acceptable salt, or N-oxide thereof.

37. 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
inflammation, 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

autoimmune 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 (I) as claimed in

any of claims 1 to 36.
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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
rheumatoid arthritis, osteoarthritis and psoriatic arthritis), synovitis, vasculitis, 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
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 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, 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.



