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WD 2009/ 087225 PCT/ EP2009/ 050225 -1
Pyrrol opyrimdi nes and Pyrrol opyridines This invention
WO edoagR28 0 or gani ¢ conpounds and their use asPCT/EP2009/050225
pharmaceuticals, in particular for the treatnment of
i nfl ammat ory or obstructive airways di seases such as
pul nronary hypertension, pulnonary fibrosis, |iver
fibrosis; cancer; nuscle di seases such as nuscle 5
atrophles and mRe / 0z d
skel etal disorders such as osteopor03|s In one
aspect, the present invention provides a conpound of
Thisonvantien felatés to Xrddnickdniblindsjand3heir(Usp ais phémeeeaticalsaintparticular
f [ e
forﬁﬁ% Er%o%%hﬁeof énqgwguaﬁgﬁ%%tr#%&te%lméﬁ fsé ]geé ﬁ.uc{l(%s %fﬁ%éﬁ/d
hypertenaion,i mgﬂortaay fioesistivanfigrosgacancer- W@(tl@dlsmﬁwlswa@ﬁmwcle
at%’?l‘)i&g]ar{osmh'&waﬂrbﬁrh’ése gn@Eys*Jﬁﬂ@%@ﬁ Qﬁéoydersgémﬁta'stogfe@gorosw
at one, two or three positions by Ri, C8- al koxy,
C3-C, o-cycl oal kyl, C,-CS- al kylthi o, halo
In Bﬁé Ssect; He-édent invéitibm Brovides $8ombddaftdiMula |
di (C - C5-al kyl)anmino, cyano,_oxo, 15 hydroxy, carboxy
or nitro; T2 is a 4- to 14-nepbered heterocyclic group
bound to the rest of the nolecule via a ring carbon
atom and unsubstituted or y pendently substituted at
one, two or three positions by | Rl, R2, R3,
C, - C5- al koxy, C,-C8-alko ar yl, C, -C8-al kylthio,
hal o, hal o-C, - C8- al kyIT2 amn 2(N|Q, - C8- al kyl am no,
di (C, -C8-al kyl)am no, -C(=0 , -NH(CCO R, ,
-NH(C=0) - C, - CB- al kyl - NR4R5, cyawo, oxo0, hydroxy,
carboxy or nitro; R is C,-C8-aIK75, C2- C8- al kenyl or
C2- C8-al kynyl unsubstituted éili ndependent | y
substituted at one, two or ree positions by
in ﬁé’é Qros)é}{ opsolg?le flrkYlvherein
- @8- al koxy-carbonyl - C, - G8-al kyl, 25 hydroxy, oxo,
cyano am no, C, -C8-al kyl am no, d|(C,-C8-aIkyI)an1no,

T,6e a 6580 arﬁﬁﬁb@r&i‘%&&ocycﬁééﬁﬁﬁ}é%m@l to@%r@étkdf ki PBiBcule via a ring
a car a

caRIoD G B ST P RAi5D PO 96 e RSG5 5B -

subs$tiutég athene Qlvo(@B thabk pbsiticasbn @, C,-Cg-alkoxy, C;-Cyo-cycloalkyl, C;-Cs-

aIk&Mi%ﬁfa%&&%}%%f_ %%Irl] ¢ %@ CﬁylaI %D%B&C%%}ky?mmoké{ya}lo oxo,

hyftoky, geroplerCitral kyl ) - am do Cl- C8- al kyl am no,
tri-(Cl-C8-

T, is a 4- to 14-membered heterocyclic group bound to the rest of the molecule via a ring
carbon atom and unsubstituted or independently substituted at one, two or three positions by
R4, Rz, R;, Cy4-Cs-alkoxy, C4-Cg-alkoxycarbonyl, C4-Cs-alkylthio, halo, halo-C,-Cs-altkyl, amino,
C4-Cg-alkylamino, di(C,-Cg-alkyl)amino, -C(=0)NR,Rs, -NH(C=0)R,, -NH(C=0)-C;-Cg-alkyl-
NR4Rs, cyano, oxo, hydroxy, carboxy or nitro;

Ry is Cy-Cs-alkyl, C,-Cg-alkeny! or C,-Cg-alkynyl unsubstituted or independently substituted at
one, two or three positions by carboxy-C,-Cs-alkyl, C4-Cs-alkoxy-carbonyl-C4-Cg-alkyl,
hydroxy, oxo, cyano, amino, C4-Cg-alkylamino, di(C4-Cg-alkyl)amino, C;-Cg-alkanoylamino,

carboxyl-C,-Cg-alkylamino, C4-Cg-alkoxy-carbonyl-C,-Cg-alkylamino, N-(carboxyl-C,-Csg-
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al kyl)-silanyl, halo, Cl-C8-al koxy, R3, -C(=0 -R3,
-C(=O) NRAR5, -NH(C=O -Cl-C8-al kyl or -S02NR4R5; 5 R2
WO 3000081215- aryl , C4- C15-cycl oal kyl or PCT/EP2009/050225
C4- C15-cycl oal kenyl, each of,which is unsubstituted or
I ndependently substituted at one, two or three
positions by oxo, halo, hydroxy, Rl, R3, C -CB-

all%{| lr\&: % agﬁyﬁl?p")rﬁr?pn{\l,@}-(Cg—;?%g?flc%gc}r&gggygg-ﬁwl){g:(c1-08-a1kyl)-amino,

an{ifo-C15;-alkyldminoxy-mdnal a-NCH-dEBs al katky, )-anNR#RS-Ce-alkylamino, tri-(C+-Ce-

R5N- C1- C8~alk R5N- C1C8- - Ol
MR e Rithon R L M, Ml o
-SORB)-O-Rl, -O-C(=0-R1, -S02-NH2, -S02-R1,
Cl1- C8-al kyl - SC2- NH-, C( =0)-NH R3, aryl - C6- 015 S2-,
-S02-R3 or -SOZNR4R5 is a 4- to 14-nenber
th%@eee@quzmc@cmihfxb@m Vis-8Y PO 0PRCAL % Hﬁht&‘F‘ is WSUP%t'futed or

mdé%%énﬁﬁ&xb@txtufe’d%@orﬁﬁ tt\h@gretﬂre@%s@&értﬁ}' dx8, raakdcw@loﬁy IR, Ci-Co-
|aar|n&1n|tro en or carbon atom_ and

IRHSRFSETY. et U ONEe BT R SGUBS PYrar ey Wi, Cotg =
ox@rhatdﬂ@{eea 8081 -NRORS REF:NOG 0C -2k TR M, -@s-alkoxy, Rs-C4-Cs-alkyl,

gy, CEatBo A CRENER T ORe Y S-0r-R,, -s0oNk,

-SOBRalGky3statiybSOriiHe - CI=aN Rk yAry - CeC(ﬁ—S@z*F%EOz-RB(Ot@@N-&Rs

or -S02-NH2; R4 and R5 are independently hydrogen, Ri,

Cl- C8-al kyl am no, di (Cl-C8-al kyl )am no, C6-C15- 20
Rsas g #; to8- roﬁrﬁbnglhet@:pcmc gfokp [bound via a carbon atom or, if it comprises a
rlng%ltgﬁe@h&woﬁm 9% fobivleBsRbi kg a rm? mtroge&or a nnlglcarbon atom, and is

uns@h@ga_déq-r%ﬂepmaenmﬂ;gsoq-bgﬁhgg pionedqvq)q:r thyge p%)gpﬁps bZE?W( graino, halo,
c Ettaté'l@ﬁan%@rdl(@'ba M\M%niuhﬁ RV hyiRoxy Neddrbdxy, ntrd, R, CEl-Cl-BiRExy, C;-

Castiio 1 ECr gt ST Ho o BEDHe o A g car bon

atom and is unsubstituted or independently

Rﬁ@g%lft Lt g%efgaen?lv %Yﬂ%@ % 61% a(?k {1)3 d@?ng%lkﬁ}amlﬁg Ce-Cis-

anT1C&3rs-ank ¢ Claﬁatkyl GalCealklamnipoCh- QE&"@(I Ri(C4-Cagtikylmmino-C4-Cg-alkyl, -
] di (C1-C8- al kyl)am no, -C(=0)NR4RS5,
€ R
CE (&8&%) Eléa@; 0) - C1- C8- al kyl - NRAR5, cyano, oxo,
hydr oxy, carboxy or nitro. WO 2009/ 087225
T.RGH/ EP2PARNIROZ#5 -3 The terns used in the
specification preferably have the follow ng meanings,
where one, several or all nore general expressions
X gayhérndepamdent |y be repl aced by nore precise
definitions in enbodi nents or preferred enbodi nents of
the invention in order to define nore preferred
wiihnkrenrbi/iemmat B X"dJasuthst iTt isteed 006- teUBsterhharedihetamcyrdie droup
boﬂﬁciu t F%ﬁ{)‘f‘é‘kﬁ% nw%leggigg%tart Cf%q att&n Ca%'a lsbl\?%substltuted or
mo‘mnndeoﬁsewtistitUtﬂd@t onguiwe pr thrﬂeep@s'p@@ ltyu F@mnBz s, @nGs-alkoxy, Ci-Ce-

alkoxycarbonyl, C;-Cg-alkylthio, halo, halo-C4-Cs-alkyl, amino, C4-Cg-alkylamino, di{(C;-Cg-
altkyl)amino, -C(=O)NR4R;5, -NH(C=0)R;, -NH(C=0)-C4-Cs-alkyl-NR,Rs, cyano, oxo,
hydroxy, carboxy or nitro.
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one or any conbination of the radicals |listed

thereafter, "independently" neaning that where nore
WO ban/ognes substituent is possible, the substitRPENER200H050225

be chosen independently from10 those nentioned, so

t hat they can be different or partially or all the

sane. "Hal 0" or "hal ogen" as used herein denotes the

m of an_el enent ou

TR PP MO U o e REY Bart DR U piaE SEHod, where one.
setdraireatl Bw,orel\@‘er(el‘al gy edsmns haay iedepemdently bé relpmcedl by more precise

deﬁrﬂ{oonrslmn eno({ r%gﬁtgﬁr it feﬁrgg' ﬁ'r%odrr’lnégts%?‘t rai%bh%rl in o@cﬁe gbsc?é:hne more

es's ranc

prefereeceineantiossed neani ng branched once or nore often,
e.g. branched once or twice) or cyclic alkyl that
contains one to eight, e.g. one to seven, preferably
"UpvHbstitates 9upubskiuisghan e e MERN e HERHP referred isIantast ed

unBYbsBRR 06 diBERuted agonel-lﬂ V\Ih@ret ERBnéAPENUB Y kifee positions by any

sel ect ed substituent % R1, .20
ong SF Bwn&na@n af tRe/ radrcals Irs d theréafter, “independently” meaning that where

mded tHa-oak Isowmrear1b©asdnb|é;1h@rbahtk%dts ceﬁ%be:ﬁ&roabﬁr pxypendently from
C3- C5- Q§ t
R RSy ey G e e s P Ak R seme

di (Cl- C8-al kyl ) am no, car boxyl - C1- C8-al kyl am no,

H%(capﬁgwgéﬁgw ﬂggrr)wo%ﬂ%@f@%mﬂf rselement belonging to

growp( 1C1fmBedy oxy Vit m@@rw@i@ @Blef IE-iﬁln)enN, paieh OBy &fek {pr pxample,

fluBif e BhlofneaBRmIfe R iodhdr oxy, carboxy or nitro, or
preferably unsubstituted. 25 "C2-C8-al kenyl" as used
herei n denotes a straight chain or branched

ChEQélﬁﬂ%@@éd%E%wﬂdérﬂﬁa‘s str@ight chlalS bilaWehedq* BarbRED ARe@VORed
nore uncon ugat eg or con

{e
B RELan e s S5 Gor 29 (EBRHATES i Hb PRyl 2k ha
costamnaiogéto @@ar eﬂg arneho anehegrefeyathyomertb dour chr@bn atohatand3dhich may

bebsgﬁgzuteqs_@ rbe)&r rr(r)orre ae n§ t{,gﬂ Srbé’{“fﬁg%&%g%@ sglréﬁ%ﬁbﬁtt &demsl e.g. Ry,

cagroxCR--Cealty kG ni-albey-qareherGblpelvb C8atatidxatCe-G- anlpblbw Cs-

Cgtzeﬂggp 8%{72 gé@gﬁw 2 @%Og?%%g%@ kayréﬁwlnB' &(pctf]dalky\/)\Qnmo carboxyl-

Crefsetkyiastieg. ;- Crs@&pes?emogyl&ar%cﬁévam"ao ar Prb@rylﬁ 1% yAky)-N-(C1-Co-
2Ky, 8 (-2 hikasy- J:Jigor@ﬁt‘bgglalkfﬁ—ﬂf@f élkﬂﬂﬁng@@ cyano, oxo,

nmonocyclic, bicycl §¥or tr|c¥ % and may
hygTQms CPIEGRERS P Shevefsratibpyisubsitdedal s. Exanpl es of

C6- C15- aryI groups i ncl ude but are not limted to
benzen

ORI e BRI GRe e PP AT 5By aRoeartbn chain hat

cohfaine hemiol § cbb@sgpens ahd ynepdranyre unmmmlageld o cofjligrdededyuble bonds.
"4- to l1l4-nmenbered heterocyclic group", if not
i ndi cated otherwi se by different nunbers, refers to a
‘C4Ce-lbyvll-asustrherdinisienetee 8 pispiplt chpingr benchediiydpcatbon chain that
coh@ﬁ%ttwcg’{bea carbdh atHrHs taf';?d Br%%r’ m&@ﬁrrpl@ml e up to three,
ring heteroatons i ndependently selected fromthe group
consi sting of 10 nitrogen, oxygen and sul phur, which

HydPoky BEammb BBt RntsRAr ¢ L@l dIbengRdr @, &tky By akisratersdl @ bound at

a carbon that participates at a double or triple bond.
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that is, "heterocyclic" includes e.g. heteroaryl,

het erocycl oal kenyl and het erocycl oal kyl groups.
waezaapsrss of 4- to 14- nenbered heterocyclic grOLIPB2009/050225

include but are not limted jo furanyl, azetidinyl,

pyrrolyl, pyrrolidinyl, pyrazolyl, im dazolyl,

|n1dazoI|d|nyI trlazolyl |sotr|azolyl, tetrazol yl,

t hi adi azol yl sothlazol d azol ridinyl, .
Cb Eé\ryld?ﬁy%/ed’ Qﬁ{%{% dfeg;lese qug‘aﬁ"éﬂﬂ |or Xlﬁiy} g%vllqg%-’tg%-rmg carbon
atdyd. | I0leeani bfeythonqaycﬂlb mld.llcr‘rydar trigycime e may be substituted by one or more

raﬁ%ﬁﬁsg%{ag}i? ﬁ};’l 1555)% l{pﬁﬁ%ﬁjod?\élbﬁt ?ljértp,'r f)lnrq edqglphenyl phenylene,
beszfﬁemiiyb'mdawm rtantnthyjhmﬂhﬂylepe tnalpattnalnydstnyl akylens br, fluorenyl,
: f a hydrot hi ophenyl, tetra
esh%%@@?ﬁ%@g;?gﬂg%#ﬂ%ﬁ%ﬁéhydropyranyl 1, 4 di oxanyl ,
1, 4-oxat hi anyl, indazolyl, indolyl, isoindolyl,

4181137 Mered mt&@gﬁrﬁ/bmu Suis Ay Ihcﬂ&/alted oth§r9\ﬁ’éé| H?Qilffé’r‘é’r{t numbers,
t et rahydr oq UIHO|% fetrahy dFOISOﬂUIno

refB B9 Sth v hERTPe Bé‘ﬁtf(ﬁgﬁ%lﬁlrvp contgingg 7 [e8hns of -y up to four, for
exBRpPIZ Qb b ey, Yihg hélemtoﬁ%tlhueﬁbéﬁdie)hhly sé)@d?é’d)fr(brh am/d;roup consnstmg of

nit%gg gqrx%rn%%%dl_pgvy g/ﬂl&B ﬁrag?c}/ p%artla nszattpr]ate or qua’turated
thdted, t‘r&altgrdcryomﬂmmdw edgdi Imgtéroanyr hetamt/alazblkwl},/l and heterocycloalkyl

ngLhE)tSrtaX A UL ARe 1thfefn%)é?eqlht%ge;?&%hi)cl @W.{.@d&_bu{t are not imited to
furaayl nagntyémséd)yrreltylepwwwhvlcpygamwb irsidazayd imidezdidiny't tileeelylor
iscﬁrliégélgil' {eld'tafcqylQﬁlablggdlﬁqgcﬁﬁiiamvﬁadéﬂ%l t}ﬁ/h&ml pifferidfy, @xazolyl

] to 1 nber ed neans nber ed rongs are not
'SOZBZ%dUFﬁ?%"s Byidaginyg, pyl”ﬁﬁ%’@" Ipfpefwybpﬂewaﬁ”ﬁ@e Yli Rtridgene-yl,
MBI Qﬁloﬁforﬁh@ﬁrﬁf GCRelthismbiphgnyl, SELdisldtianedremlik@nyibzinyl,

oyl o heERE . GEn S bicB B e Peic Ry
1,4 ¥iokamipl tt @roxathiatyic inogend, ermolyl, |Sbmg!olyby1‘1:izope tHigmeRyl, Quinolinyl,
iso_gg@?glﬁmgieéw_ﬁ%o%%ﬁr?o?y%}%ﬁa%@%r& P%% Iyﬁ hoee)r(%o Mlop%e%yp, benzoxazolyl,
beoyadxetr&xptbmz@ﬁla@lyl be’&zisoihlazmylytbenzqﬁy@ln;do@mmngtbenzofuranyl
beﬁyo%llqgglgln Eﬁmlgézoﬁy 93' p&*ﬁ%o‘?@—‘éhlpgo no@rﬂln?y&lt%}%hgﬁﬁﬂgprﬁm Hmyl or

I cycl oocten
azgtrdywbéqttathmr@@vrﬁrnylsgwtaiZtJlm auphzs (1, Adiaxadiazpl-atyb e tetrapelyl. The 4-

to b@ ln%bered%@séy%ﬁb gro6p &hn B urk@bs%ﬁﬁéﬂ%?gﬁﬁﬁ%te& g\éo RHRated above

he nunber of ring atons in a cyclic noiet

ané@e@wostm@% t@d:“’f‘/@fﬁﬂ%ﬁé’/ 05G22 Hat fivg- rPféP'%“r’%%F”&HS grg not
enpéapREedle)y. bsairoRBbieCedBG R BEaenpls dPhetgedcl@ic rings.

hydr ocarbon containing from (if not indicated

otherwise) 4 to 15 ring atons one or nore of which are
CHBt-eyoediicamgl is elpedibiydunsbtuctedcarbboglic, Bioné; oF er aibydjic tihgweh at

0 r l

Iea%ggr}eetﬁs@rt]){% b,ohgoﬁugfﬁgg %’gc%gg?‘y'p%kgéﬁﬂ?&n%%|°?/{'¥ée”te”‘2‘ or-3-ylor
quqwamamhvlnwclohqmnmloe igngMclohgxemeftion e3-ylrayklohérderyb tekd . epsidhepten-

bgpgrgg Ik}r c%c%&é{enylb&}&%ﬂgﬁéﬁwlcyclgﬂaé% mr%%Ycé/gI%dzroTp ?uch as
blqyplpgeipjerm %blcylegpqt%ﬁ/b@yp carbgqt alz%lpwtuteqi ﬁ{ W@tpgﬂd as |nd|cated above
anbdeRAy! . Heterocyclic aryl also includes such

substituted radicals. 10 Heterocycl oal kyl represents

a nono-, di- or tricyclic hydrocarbon which may be
“@ainerated.goa- tounsadribersE defarzdo Y rubeooft ridig o roi@ a0dyclic moiety.

nore, preferably one to three heteroatons sel ected

fromO, Nor S and has (if not indicated otherw se) 4

to 15 ring atons. The term heterocycl o-
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al kyl is intended also to include bridged
het erocycl oal kyl groups such as 3-hydroxy-8-aza- bi -
w@ymbogR22. 1] oct-8-yl and fused ring systens. HBEI/EP2009/050225
Cycl oal kyl denotes a fully saturated carbocyclic ring.
Thus, "C3-Cl10-cycl oal kyl" denotes a fully saturated
carbocyclic ring having 3 to 10 ring carbon atons,
"C4- Cl5-cycl oal kyl " denotes a fully saturated
carbocyclic ring having 4 to 15 ring carbon atons. For
HﬁmﬁmphepmmyaMpamkmthSnmnommMnmymWMmrgdmu@bemcmnasm@ﬁom(W
£
noggé‘élpé%gé 8{%}\/\7159%%% 9? Hh%gtion’\%%ﬁb %Pﬁ‘@ﬁ%&r{ \A&ICSEQ(% h%t?ﬁégdggﬂ s,elected
fropr OaN ot Sy Ereferaglvdhqne sn@me@st\fm W@D@th@pt yletepgeyclic aryl represents,
fo %eno?‘eo&gdyl rndol?/l n?oxgﬂnyp%uﬁblhm\{/' |so§'§n64i§§1db$?ﬁ6@ﬁeﬂyl benzofu-

as herei nbéfore defined
raryl (P§D7aPYEaa Y- wzo@wevraﬁv'nfﬁfa@y'h@{r@@érﬁh'a%odwmoxaw&f'%qxam'x) triaz-
olyP&razbNP pRazdi rlﬁﬁiaﬁ@bloﬁ%ﬁylam@ocy@% ﬁ%@lﬁ@'lrﬁ:lddés such substituted
trifluoronmethyl. 25 "Cl-C8-al kyl am no" or
radigflg. c1- C8- al kyl ) ani no" as used herein denote ami no
subspltuted by one or tmo Cl- C8-al kyl groups as
B G I T R R
unsﬁtun'tegifatndofhmhmootalrbma @h@dreabtej&raw ong tedhreh aistetoatgnBselected
fro Ocﬂr Eggnﬁﬁwggﬁf not fc%ﬁ%ﬁ%{e Xa\ﬁ 1E$ﬁ8 T *l'ﬂe %?rﬂ%?e?ocyclo-

aln or branc has

alky!als bmndati @les to mug@gmg@sﬁg@@cm@a@@w 95@)?25’3 hvdeoxv 8-aza-bi-
cyclGi3 2 BoRlskP AN REEPMY systefns: CB-al kyl - O- C(=0)-) as used
herein denotes straight chain or branched
C, - Cr-al koxy as herei nbefore described attached

CycBRUGRNEBE a By gétﬂra@éd)éﬁrﬁ&yﬁlc ridar BYIC (G, &6ye@htkyI" denotes a fully

sa%,rra_ot%g_cac{gwleicmng%%%g %g a? Rg\;q %E annastorgﬂge 5%15 cyc%alkyl denotes a

fullyrdatu&ed %badyk:l;d r)n—gshak/laglylto ¢51nngacngorbaoms For example, cycloalkyl is a

b B A o PR el R BERb LTS Brton
cyobondyl, cyQIonwysrer,cyclh@eompda blcmlmlriose suchogs b}@\ncmaen)t\zir% bicyclooctyl.

such as "conprises"” or "conprising”, should be

understood to inply the inclusion of a stated integ
‘Halo-Gtlemlk agrsesh @ﬂem|dﬁﬂ@g%i3s%a'k§ta§;51§remﬁ>@for¢1e%f'nteﬁéubsmufed by

or@66 hded Idlodeh AhYs, PtdiGabll BhEBRE oPthretRibgeh a@h@URn @kample is
inte ers or steps. The mentioning of any reference
NYQERM-s (whi ch preferably, at least as far as the
matter 15 nentioned is concerned, are incorporated by
reference her, int resent dj,scl.o
cErelTetRe S g gul BN beRL B B3 Te ARR pBhurea by one
orpwa Or-Caalkyl @fdups tab hgretnbefopeadadined bihidhtryaydie the kamp Deelé‘artent.
i nvention(s). According to the invention, with respect

to fornmula (1), the follow ng significances are
“Cs-Cg-alkylthio” as used herein denotes straight chain or branched alkylthio that has 1 to 8

carbon atoms.

“C4-Cs-alkoxy” as used herein denotes straight chain or branched alkoxy that has 1 to 8

carbon atoms.
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20 preferred i ndependently, collectively or in any
conbi nation or sub-conbination: (i) T, is a 6-nenbered

WOREPABARPYl group which is unsubstituted or s&EIEPRYOEH22S

as defined above or preferaQ%X as below, (ii) T, is
pyridinyl which is unsubstituted or substituted as

defi ned above or preferably 25 below, (iii) T2 is a

6- menbered heteroaryl group that is unsubstituted or
"‘SubstlkeucaBoys "Cdes P‘KY—J%D Qb‘&/)e) a5ruspd Bereingsnotep irgant chain or

brdnéhedl@,-CsalkilgHeFetdinteRfle BscHbdBAtiachELArdYh il dkygen atom to a
the substituents are as defi ned above or

wher
Cﬁ?béf‘gr(%ﬂ% FYEPRY, 30 (v) T2 is unsubstituted or
substltuted heteroary| yrldlnyl mhere t he

i R e e i

phenyl - pyridinyl, where the substituents are as
i s L M
C - CSaIkyI (ix) T3 is OH (x) T3is NH2; (xi) Xis

T@%ugﬁo&tmlé e%lflbﬁlow an@ in th¥iclairs that fofow ﬂﬁl@%ﬂﬁbtcﬂﬁt@ﬂ r@§uires other-
substltute §¥ X or tetrahydrobi yr|
S

d Il
o e oL sy bEatRgs S Beloase b e oo be

JRBeeod &F impty the mles@ﬂofﬁEﬁtbt%ﬂ Qrdegelﬁ et awoygﬂoup ognt&gqfars ol 6teps but
e free

Co d f
”PB&%% \‘lss'.‘?'}?‘%,f at's?é(l‘e"lhef 'B%er r St‘?pn‘yr%cfl\;’a(}f "ﬁe of ornSt?F%l s al so

i ncluding mxtures of two or nore such forns

198%%189@“8? an@t%fg}é%@e bo&uh%%ﬁﬁ@ﬂi%ﬁé%feﬁa@@%t féagfaﬁtf&eas the matter

capa form ng
reggitionesdel p@ncsmedaarte mcow@ratt&:ctw rafergncp MaraiciEe Prasant Gysclosure does

rfot Edeidlit Ia‘?"ly %9%@3@9%3& kHRe ddcuntatd a°-r? ﬁP&aeH@Fé%hﬂ tﬁ@'phﬁéntablllty of

acceptabl e’ acid addition salts of e conpoun
the)Piete ™ inventigp(Shde t hose of inorganic acids, for
exanpl e, hydrohalic acids such as hydrofluoric aci d,
hydro- chloric acid, hydrobrom c acid, hydroiodic
meb@ding M thelitvedond witls tdsbéldft ite foaaild (1), phoophdng sigsittahcesnand
pg%fgﬁg |§ﬁ%q%ln§%dt¥/bc}oh? g‘gr 1?1 aarlu | ?rﬂg‘ﬁét%ng)? aQs @5@9@&’0&10
trlfluoroacetlc aci d, proplonlc acid and butyric acid,

r yl 'ﬁ @%'ngen%e‘f‘m RLORESE rguﬁw% iSh (smngwlgﬁed@ s@Gétﬂxted as

phatlc ac] ds et actic acl citric
aC| d, t(mfﬂ%dﬁbpva@r preteratinds kelevsi d, gl u-

(i) T, is pyridinyl which is unsubstituted or substituted as defined above or preferably
below;

(iii) T, is a 6-membered heteroary! group that is unsubstituted or substituted as
defined above or preferably below;

(iv) T, is unsubstituted or substituted pyridinyl, where the substituents are as defined
above or preferably below;

(v) T, is unsubstituted or substituted heteroaryl-pyridinyi, where the substituents are
as defined above or preferably below;

(vi) T, is unsubstituted or substituted phenyl-pyridinyl, where the substituents are as
defined above or preferably below;

(viiy Tsis H;
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conic acid, mandelic acid, dicarboxylic acids such as

mal eic acid or succinic acid, adipic acid, aspartic
wa@edod/pshesrari ¢ aci d, glutam c acid, nmalonic acPdi/EP2009/050225

sebacic acid, aromatic carboxy- lic acids such as

benzoi c acid, p-chloro-benzoic acid, nicotinic acid,

diphenylacetic acid or triphenylacetic acid, aronmatic

ch as o-hydroxybenzoi c acid,
Xﬂ@ rd%?géﬁ EéqZOic aci d,

1lexyydriiy @&pht hal ene- 2- carboxylic acid or

SXPydrp yﬁﬁghthalene-Z-carboxylic acid, and sulfonic

ag ds suc s met hanesul fonic acid or benzenesul fonic

aedd, %tsHamesul - fonic acid, ethane- 1,2-disulfonic

aghid, Rishydroxy- ethanesulfonlc acid, (+) canphor 1

0-sul -_fonic acid, naphthal ene- 2- sulfonlc aci d

n@‘b‘ht hk '%H'@“bi'“t“ﬁe?j P%?HbPFiH‘iee bipyfidy! Brrte]éa’lygfcllj’w B rhsrgie the

aci d. sLbeta@erﬁ@brtaSasmayndmeabpvewre@ra‘bryammmp@ﬂndta 1afmembered

formul a |l By known salt-form ng 30 procedures.

Phar melEUPPEN 9 “Riccept abl e sol vates are general |y

hydrat es. Conpounds of formula I which contain acidic,
Co%hé?)yngsatgf%@(%}mulgq R\léﬁ%e g%sgnt‘f’h:w 21% fpe%g@ﬁﬂla?etﬁ sal rrrg1 89 solvate
forat dupalad Ingludiap tmixteres « of twiotch nwaese@hé@rm as t hose wel |

known in the art; suitable such salts include netal

salts, partlcularly al kali nmetal WD 2009/ 087225
CoppprEeldgpsDiAba conlging basiagenirasUuehps AMeCAIMIBa Pt SN-, are

ca§é’&@ offSrnSiRgl! bélﬁrbdd?ﬁﬁnasﬁaﬂé %chmﬁgﬁﬁﬁinﬂgéé@ﬁflc&@ lagédpia b%aétﬁcﬁaddltlon
salts wt g ar nacegtlca ﬁ acce

sa5§ éjé‘ﬁffﬂacgm'cﬁg\ga%ffptﬁglﬁ@F'S@f) l?rbs%tag g1e cepe uréﬂsoff rmula I mclude
thﬁerbanmkgaagmcmemg f’OEéb@?f]Hpaﬂhmﬁ_Shahb aﬁys bubhres, hyaroguidricrid, hydro-
enet.nam,n enzatni,ne | -, eLnanol am ne, . . .
crp e SRR Bk A el Fi PR, SM S e oy e nc
orgahiaxjdsNomexamydle glipheiac iSomicagoxylic peidagiiahes formic acid, acetic acid,
tnﬁJo!rd%E&chb%#d g@pﬁgﬁ}%fcgg{?ggg{yg?%@fcﬁaﬂgc??&%ﬂ@%&% B4, hippuric
acsﬂaladlpffatjﬁ RYHEXYACEs s et asslactSresb ailigacist tartgrieatid o maligaacid, glu-

coRRBER Mol 288 GksrbosiidaciGdRR%Y |mal<§d"é’c PEsdecinie a8id, adipic
amno, imno or =N groups al so exist as

aciflypsReg i asiss fumegc W&ée@iuf’s@fqa&'W%”w@ BEREKICH[. aromatic carboxy-
lic@ed8teh- dsQfén@cﬂ@actl@QJLcﬂﬂ’cﬁ&b@rﬁotJ&d AcBlirsahdid, diphenylacetic acid or

Phar maceut.i cal | cceptable salts are preferre
TSRO RGO PRIV 0 BROT P o NCTRYPTEOE GG er PRtfoxvben-
zoicric, $-aldrotyorphthalenk-2-cadoxyiic scd of hwdroxgoapendleéranaktarboxylic
ac[&aﬁﬁ‘a%ul rTlgScn?%@cﬁ%@%etl’rl%e%uI%‘Taﬁlcoarmd o@lbgn elgr %f%%@ aQ% ethanesul-

obtal ned SO
fojoatidiathang-1a2- Ql@dﬂﬂ@emacwsédiycnrgxy @hmalrdnnwd oh.camphor-10-sul-
forq;@gfﬂél)%gﬁthgl né LsMh D}fﬂnﬂ: Cld ﬁ%tI%eﬁeeF?\ﬁgﬁl% cfzgc‘ﬂm)rrpel%ﬂfehgsrblfomc

m xtures an ur convent'i onal
acids hpgsesalts wge ke a@p@rﬁaﬁﬂowunm fQi@U@thé(lkﬁ@\M" pait-farming
pr&RAVRB PHIARACIBEINE becePicBle RWafek afd sy Gydatal 20

lisation or asymmetric synthesis from correspondi ngly

asynmetrically substituted, e.g. op- tically active,
Ccsmraauhdim foreduer livadich. cob@imeadidd el BB o, grdips] diE@rbicapable of
formlngt salts w‘% basee%sltn paﬂlcular h%géeu?ca‘ﬁe ract:)c%rp])ta%eosrgltag 8 Wlnwubases such

as those well known in the art; suitable such salts include metal salts, particularly alkali metal
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they exist in individual optically active isoneric

forms or as m xtures thereof, e.g. as racemc 25
WOorRow8Rss | n cases where additional asynmetri BCOEPINEE50225

exi st the present invention_glLso enbraces both

i ndi vidual optically active isonmers as well as

m xt ur es e.g. diastereoneric m' xtures, thereof. The
OFBE( ne ego et% SF SSUCﬁla%ﬁe l%’n,fé earSeSIrlil 'n%gﬁ)g&ohéréag&gﬁ%lgglts or
sahayltrbwnmepuaroaplwmaceutuedkylaae@tahlmorgarowmh\es ot heferobyclic bases

suglg?%/1 &ﬂé@%ﬁhe%&*‘z&%mes%r g@(&n&b?@%{‘né %ﬁﬁ%ﬁarﬁﬁé( t%ﬂzathlne di-

convent1 onal hétIc
ethanelagine, 4hebydrpy-Shy axyphadng. i -€¢2- QW@WQ@%OV”SI'W&% '\E‘/'Wéthyl gluta-

mifE PR, fetHaR8-dniYE t PRbtdnSInd. The sl sks ey belst&bdréd from com-
pharmaceuti cal conpositions it will readily be

POHH‘?fe?fé‘?r%'l? iy &pown sgt-iQrRing RIOREHI®S ferably provided in
subst antially pure form for exanple at |east 60%

nore s 2009/ 087225
e A ST D058 oG ea  guth GF BO AR PR & b g, mino

orI slagtoups Yhayedqwexxisabd pwitieridneast 98% pure (% are on a

wei ght for weight basis). Inpure preparations of the

conmpounds may be used for preparing the nore pure
Mikest saifs witle chorgrtheh eng peuntridenare igluded ip tisiteimosal; t hese

| ess pure preparations of the conpounds shoul d

contain at least 1 % nore suitably at |east 5% and
Phgfraacet igally 299eBiaPls sels 216 Psgoret a conpound of the

i nvention. The i nventl on includes all phar rraceutl caI I y

acceptahbl e i 0 I 1y-1abelled co sof | a.
CTRHBIA OB Oh o RET TR o e TGS oB). Hgife veroa. n
coh@antitrghl triz@n&amie @infudusddi fikce bES3It fbm canbadahed ifassSfobm of
Rl Ttet o ghT Bnbe Rore B PSSl e i S St rormuta
can $etreppesred fromabation onixtime bud pwiied m ¢ trveivpalunagieofisomers,

0 _ :
s oML el BELIYEeS L QRGO RURDSD, b Tl et
lisg®apr aginyoetie eyrtthegls fogFCorfespRNgncy, a@ymmgma@/rﬁmbmg@, . €.g. op-
tlcQIgthﬁ\%e@taﬁrn mataMiand 15N, oxygen e.g. 150, 170 and
and sulfur e.g. 35S. 15 Certain
i sot opi cally-1abell ed conpounds of fornmula I, for

Sdi?ﬁ@adm{p%uﬁdm&hé NGO EGithiR 8t 18ast oA bg@mémecérsm 8B6h and thus
or su fstrate 1.SS

i St PR SR G v S RirbE e RR RS age. e9. s racemic
miktiFelsi Ilnrméé'ﬁ-ﬁlheadﬂddmmnbMWMe(ribétﬁ)wtreH@(l&{])&fetpreskﬁlnamk/@'ntlon also
en%b?ggeglbo{h%dl\g Jﬂﬂa? @H'é@/oasﬁvé Eo%ér‘%"é{ QJ Iltagﬁ{{turgg eqg. oflastereomerlc
i ncorporati a0 SF T d

mlgut%tﬁhﬁrl@pf on W|th heaV| er |sotopes such as deuterium

(2H) may afford certain therapeutic advantages that

result from 20 greater netabolic stability, for
Theyrueplian ingledes 24 sdch fRres. YroPastgufar therrar @tsoméw@i@éras dbsalfterent

isdnQiirsr By She s'ég S abRANG PeJIR¥d BEe RERRIRY 6tREH ytoR®MBonal methods,
Clrcumstances ubstitution with POSI itron emttin

or a%@%ﬁb@"m%rdﬁw BRsobfgiped *e»g?@nva@snalawaha@waﬁw RYs¢6P-

speaﬂdD@rsasymmatnEmmsesb@ sifepog cappyundPeMthe &tvgdmcﬁeﬁaré Mitended for
n [ [ n .

oo SO Ao B oTohS R Sl Bt S BE URAPE Y e 3t roy g cech pre-

fergblp @rayidey irbg:bptaeiily edrelfyrnt denegampleraéleast 60% pure, more suitably at
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techni ques known to those skilled in the art or by
processes anal ogous to those described in the
WwW@ewongrnyi ng exanpl es using an appropriate  PCT/EP2009/050225
i sotopical | y-1abel |l ed reageng_in place of the
non- | abel | ed reagent previously used. 30
Phar maceutically acceptable sol vates i n accordance
t hose rei

Ie%g[x sg’{oipgl{eea:%r]%vpergftg gp a peastg%g/e %cba}llg gFlFastQ)Sét here ﬁ’}a a}éeegﬁ a weight

foewejght D2gs). thepuae ElteOﬂr@tI@lS ade dbmnddydasabeeesedrforsmwme;the
e o B T 58 T A Y s o st g g erratons o

thepenopdunds shaisceoatdryatieast &% arpre eiigblmlleasi5% Red preferably from

1dt8%§%&ﬁ%%oﬁ&6mkﬂ9$ﬁaHﬁ§ﬁ6hbed hereinafter in the
Exanpl es. The present invention al so provides a

process for the preparation of conpounds of formula I
THe ihvenfidreifclOdesslpha®iace Gicumt &Cé;ﬂélﬂe isB@pREm- l@@elbe campounds of

fom%%lg\g%ergg %Egtgbrg?retr%grge Qr\ég%%%ﬁ&)y@?r S rﬁ;éﬁe same atomlc num-
bee,capan stomiy mass @)maseactmbeagifferendifoouhel atmfmcf messibrandds, number

usuallyég(tfn'y in ﬁg'tlyll_elalEleesTg’f lscgede} pﬁaeor?efopm)ﬁpsgn mqﬂgc rﬁﬁ)etﬁlds of the

I'ne a co
ineatie) 1nun®mlsoton@;ﬁthWQ9m94 “H angs Hwiarborge. gou<|EaI |Chgnd ‘C, chlorine

e@ﬂ%gn%it ngmsimf(l)d?nel & b @ and 2 %93)38 eld. half\pandw’f}@ro‘ﬂ/(% nlég. °0,

” for conpound of the formula |

Bpeg @eﬁncbr?u'famgi Se.g. C -C8-alkyl, or the two

noi eties R together forma methyl ene or ethylene
C#’r{ehﬁ:gqtpﬁg%gﬁr}r)% _cgéw_pgps bc?‘tfé%‘}d%rldfoggexq?&?e {twh%eu angrpogtmg a
radieauti@sblope, 208 u@efmornmug radd/of subbtatt aissue distibutibe stedies The
ra%i?efiyg{%%ﬁ)ge)%{si}it %R{gw}agb %6&)(2?2%55 cuIar&stequfor this purpose in
view of their ease of incorporation and ready means of detection. Substitution with heavier
isotopes such as deuterium (*H) may afford certain therapeutic advantages that result from
greater metabolic stability, for example increased in vivo half-life or reduced dosage
requirements, and hence may be preferred in some circumstances. Substitution with
positron emitting isotopes, such as "'C, "°F, 0, and "N can be useful in Positron Emission

Topography (PET) studies for examining substrate receptor occupancy.

Isotopically-labelled compounds of formula | can generally be prepared by conventional
techniques known to those skilled in the art or by processes analogous to those described in
the accompanying examples using an appropriate isotopically-labelled reagent in place of

the non-labelled reagent previously used.

Pharmaceutically acceptable solvates in accordance with the invention include those wherein
the solvent of crystallisation may be isotopically substituted e.g. D,O, ds-acetone or de-

DMSO. Hydrates or solvates with isotopically un-enriched water or solvents are preferred.
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wherein R4 is hydrogen and R5 is C, -C8-al kyl and T2*
is unsubstituted T2 as defined for a conpound of the

wo eooa8®a23 , reductively am nating an al dehyde PCDRPmO91G50225
of the formula IV, Ti X N_{4LOT*2 NH HT3 (IV) 5
wherein T*2 is unsubstituted T2 as defined for a
conpound of the fornmula I, and wherein X, T, and T3

Sp%%iﬁc g?sﬁeg%ﬁyc%rﬁ%rre 8oangL{o tgl:ej r'ﬂcilf ({r}ar{'ﬁﬂgﬁg&(u} cy\fl%gnafter in
thevBeanenles. R4 i s hydr ogen and R5 is C -C8-alkyl, and, if
desired, converting an obtai nabl e conpound of t he
formula | into a different com pound of the fornula
The preggnbbteatimalbe piovides f gragesst foathe erapeavan ef cantreunds of formula |
in FroL B A oF shidt@ fdmsal t, an 15 obtainable salt of a
conpound of the fornula | into a different salt, an
obt ai nabl e sol vent-free formof a conpound of the

Adcofdifgli@a Furint gspcSaltiveih @entitsiihere i@ provfdeaanaddees sOdregdridg a
ound of the fornmula | into a sol vent

formof a co
CQFP8Q“$HFWT“&HE¥5mfﬂ "®ach of the reactions and/or
conversions protecting groups nay be enpl oyed and 20
ter | ow dard net hods. The
actlr%%g?é%dcfkgéﬁqugrﬁ Gl '‘ace as follows: For
reactlon a, preferabl J,the condltlons of a
Suzuki - M yaura or anal&gue coupling reaction 25 are
enpl oyed. The reacty yven under process variant a)
Is preferably carri under the conditions of a
Suzuki -reaction, preferaRly in a mxture of a polar
aprotic sol venHalSuchyas gyppt hyl WO 2009/ 087225
PCT/ EP2009/ 050225 -12\ foynmam de (DWMF), an al cohol,
such as ethanol, and/or asetonitrile, and optionally
water, in the presence of Ta catalyst for the
Cross- coupllng, especially & nobl e netal caua yst,
pr ef er at al u
CHRHFER. T 870 Eampret e g ey d o e P8 ahf bDS helb, under
btsipting ¢uineitiyn phidspéouptngrebdad olfiordld )Il: di chl ori de, in
the presence of a 5 base, such as potassium carbonate,

sodi um hydroxi de or sodi um carbonate, at a
T2-B(OR), (n

wherein T, is as defined for a compound of the formula | and R is hydrogen or alkyl, e.g.
C4-Cs-alkyl, or the two moieties R together form a methylene or ethylene bridge that may
be unsubstituted or substituted up to four times by C,-Cs-alkyl,

or
b) for the manufacture of a compound of the formula | wherein T, is a group of the

formula IVA,
RsR4N-CHo-To*- (IVA)
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preferred tenperature in the range from80 Cto 160 C

or according to a another preferred nethod in a
wa@ymbiog72e3 her sol vent, e.g. tetrahydrof uran, anBCDEPIN®050225

or nore of the solvents jusfimentioned above, in the

presence of a catalyst for the cross coupling,

especially a noble netal catalyst preferably a

pal | ad]

tris( d%N gepﬁ&(% eﬂ)@& tagﬁgs Sﬁ%’%lﬁyéég%{b)ls unsubstituted T, as

( especefiney erfa deaipoiingd @fétdeaﬁorm@tat ardusfivaly ammatmg an aldehyde

phenylPQQQﬂHH%?%Q%hH@QHV”(O) or of palladium

di benzyl i deneacet one as precursor, in the presence an

appropriate ligand, such as T,

2-dicyc|ohexy|phosphino-2‘,6:;Elnethoxy- bi phenyl

( SPhos) or AN

2- di cycl ohexyl phosphi no-2' - N, N- gi net hyl am no) - bi pheny

| (P1), and in the presence.of & base, e.g. as

menti oned above or otassnun1p ospNHe, and at a 15

preferred tenperat n e from80 to 150 C

i f required conducting the reac- t\on in a sealed

vessel (e.g. a seal reactor) if theélpoiling point of

the reaction mxture i exceeded and especially if

(as is a preferred enbodinent) the heating is effected

by mi whergave: iBxippyhstiiuind. T-\Ar dptineddena eamepoupd Rethe fprmula |,

addi t i Qﬁtﬁ\llvhé@h@& ¥$hnERNarb @s a6 fort @mpound of the formula I, with an

(PdC12( PPh2)' Fe' CH2Cl 2 20 The reacti on under b)

pr ef er &BINY PIRENIA! ss ofrpuia Me presence of a conpl ex

hydrogenati on agent, especially NaBH(OAc)3i in an

appropri ate sol vent orr§$ vent m xture, g. acetic

acid and nethyl ene chi at tenperatures in a

preferred range fromO to 50 C. 25 Protecting groups

If one ups, for exanple

car boxy,Ré ﬁmgi i &J@{nﬂ HOR r'so@% ge@d to be protected

in a starting material, e.g. in any one or nore
ang! n@&ééw@&’ d&ﬁ\t/eﬁ‘( rtgaalnsobtélﬁ‘éb% PBHARE 8f tha RmBAUGHS « d?t%?ét#%&n

t hey shoul ake In the reaction or disturb

POHF«%OfrtB%lfﬁrmblﬁ ' &t’]@é%”ab@rfée%feffﬁ ot eRIpROuAS ohihe ferayla igto a salt, an
obkHRMMId Jaitlong cEpdUNaDf ﬁte%mﬂﬁé)ltlht@% SRR $BE B cﬁ)tmhawreswvem free

of 30 cephal o i ns and icillins,
O T ETROT OIS IR 8o avan gayer siieEens giete form ofa
cofrpourasof aieforal | ptocagsvdnhfite farre; Nno | onger present in
the final conpounds once they are renoved, while
groups that remain as substitutents are not protecting
wigrenpsch of thé eeastmsendfos eahvhsiops viidtetting Yragype upay tetramployed and
a@f ReBIPRIH P aid ideldBLer medi at e stage and removed
obtain a conmpound. For exanple, tert-butoxy
if remaining in a conpound of the fornmula WO
TROBRABRYZERRETHEFANOLOBAZR5 - 13 | IS a substituent.
it is renoved to obtain the final conpound of
the fornula | it is a protecting group. Carboxy
Fot rd4efldn a, ph&Ferabighd cesbneifis ix0of el SuzekiddiyhurS anari g€ todplieg reaction
from terified carboxy, such as
ar TmEQWEfkoxycarbonyl e.g. methoxycarbonyl, by
hydrolysis, e.g. in the presence of acid or

Th%{jg%f%é@ Bllk/%,(l% ﬁ?%ﬁ?r%bes%‘ V%Tiar"ﬂr‘]a) %I d?gfletabw%ta?r,ed I?)}/Jgurn%t gwg’conditions

of a Suzuki-reaction, preferably in a mixture of a polar aprotic solvent, such as dimethyl-
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5 hydroxi de, sodi um hydroxi de or potassi um hydr oxi de,
in an appropriate solvent, e.g. a Cl- C8.al kanol, such

wa@sooamshrahol , preferably in the presence wat er PCEEBR00H050225

temperatures in the range f{am-10 to 50 C. The
protecting groups may already be present in precursors
and shoul d protect the func- 10 tional groups
onc m&aant n t ' :
forén ge )O%nS cgr}ohér c\%_a Q? gtga o‘?oﬁggﬁggetén%ﬂ% %:rgc{?pgﬁiz%wr\}vater,
in ghel mla&ancmsf a cathlysd rfqrsmascrowa@bwlum Especiabae hplge setdl catalysta

pr?@%rm@cﬁt ;?Jllé(ﬁér'gaaf%fyst Qﬁ&{é%cﬁdn&ﬁ Il?l-:'cprﬁplé)h%r J,txgr%}fle (Braftrably if

VEeSs esire secondar
Hal ésslore) |%ﬂ§'Ph€@y'm@ﬁﬁV%ﬁ)Pa't39b'ﬂb@D Highlggidey detheInyasesce of a

béa.e OJL!%H%lskﬁéia%smﬁananUnM@ §od.@rﬁ¢ly&bm@@or wwnel:yr@bﬁat@rat a
al so by enzyne ac e under condltl

prafﬁare%%wf?tareﬁﬂw ran%@f%'a@% Qﬁaﬂ?P 04% or agRerding te RENot er
préfef¥d afe&d’cl()ﬁ amyﬁi%@ﬂ’(erIsBIvéﬂi’tEe._@:’H@frpfﬁWGﬁa& anahﬁ one or more of
easl

ich )
2 B Fate 1Rbmg PR B’ Blnf Bieeo e AR Kor b kRl coupiing,
especitllycnedblatnetat catalgstberletanablyT A @alEdomne () icomplek, fouexemple
LSS PR BT .
pheagiphdsphisemekadien(©F iob etipalladiumdieprideneasetanciag erecursor, in
thé fSERRCH ap%Q)pY}QEIﬁéandsél&m RD- dha%;%he»fph%m&z 6’ dlmethoxy-

rotective o In gani c em st

b'ﬂrbreééléspﬂl%ab%rdﬁdehqéV{PWPRm%ﬂ Nwdﬁneﬁﬂvlw'“@ké@i?@y' (P1), and
in tr{%r&&@%é m&a £IRUPF. g mENtRAGI §bo$h‘ Rk B&§$s$um phddphstd, and at a

orOBIEAETpeaEt b GE 90 BPBD a0 T BN ERRGP G the reac-
tioAGrad egaled ﬁs@éﬁe g Lo seshd reaatoe) lNBWbMﬁ)Td(po]:Q&ﬂ.thelrﬁachbﬁhmwers

der, qrgani schen... Chem e t hods_ o [ gani c.
et S50 PR  rapfererateraa rrean LR magrpreo by
miGeorge SEitdtvineitheidoeheigd, ShertargaditioneZatalysticaibe Bdded, e.g.

J ke, a Jescheit, "Am n osauren, Peptide,
Wé&é@%ﬁﬁ&ﬂ%ﬁl%o aci ds, peptides, proteins), Verlag

Chenmi e, Wi nheim Deerfl el d Beach, and Basel 1982,

and in Jochen Lehmann, "Chenie der Kohl enhydr at e;

TS RRARIAR Bde iPyerekiePly Bkt Riated ecHERRNSE Pl gemPplex hydrogenation
ag$ﬁtr bgd%yd{llﬁmieBH(omygpﬁaa@cd@ardfgas salight @e B et i rrmsrl ¥, e eete acid
I ag, .Stuttgart 30 For .exa .an
D eSS vl ST (M WAy G el T
renoved by acidolysis, e.g. wth trifluoroacetic acid
Pri %Cﬁlz Brgsence of an appropriate solvent, such as
hane, at preferred tenperatures in the
If preengyemdre oter f_yocttooalmm(ps faoe iy oBF@@shydroxy, amino, are or need to
bez(pq):c[tfeﬁgg%Ogétgélgg?n%tenaﬂ-é %nk%ﬂ@t)r rﬁ@f%cgtérﬁﬁbsmgféqms intermediates

nver si ons npoun or mul a

and ey ep tRegaysstteeyshauid mer teke p@fbﬁﬁ'@ﬁﬁé%t'%‘fortdﬁg”? Bierfagaion. these

ar@@@&lrgﬁbtﬂ:& és%réh%dﬁﬁéédﬁ@ﬂ@tskﬁlﬂeﬁi @K&@M@%mp%uﬁ&ﬁ _Ia_gd also of
ereln i s

of t |
Ceahéiggjpf’ansﬁ‘ g’ngdas ‘ﬁ%’taér’b‘&%l%CE’n%F%?}'ﬁe%%ﬂJgﬁff { Frtecting
gro@star@udnhyeoupsltiest ateend/ibager prasagt ic eielfinl @hounGadncy ity are

rer%oved, while groups that remain as substitutents are not protecting groups in the sense
used here which is groups that are added at a certain intermediate stage and removed to

obtain a final compound. For example, tert-butoxy if remaining in a compound of the formula
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bronmo substituent, the brono can be converted into

unsubstituted or substituted C6-Cl5- aryl R2 or into
WO208eRIR15t ut ed or substituted 4- to 14- nmenber CT/EP2009/050225

heterocyclic group bound vigsa carbon atom R3, each

as defined for a conpound of %he formula I, by

coupling 10 under coupling conditions analogous to

t hose descri bed above for t i th L
Qe T S L TR
pRR2&ting gisdp Warbky a £ QOIS talsbedailewechroogl HRréis) @s beeskt exifrom

<SB0HS caRrt TR hon b Ry, pyyors. o
irt the pfesemeadf agid 4+ pteferatiyla baseh ergedn hlsalemelel/yidraxidgr augh as lithium
hxcﬂ@ﬁdé %aMU@%?ﬁ%klggBﬁgot%s‘ﬁﬁjﬁgﬁ% it ﬁm‘%n%p%ﬁét@%@lvgﬂr e8. aCi-

ound via a rin
Cmawmy echys osthsnplngrefesatit in e RIPSEHICR Wateh, rﬁa@mﬁger@ﬁer@thr@s in the

%@g%h@1ykd509@ R3*-H (VI1) wherein R3* is R3 in the
rmof a 4- to 14-nmenbered heterocyclic group that is

unsubsti - tuted or substituted as defined for a

TRE Em%d:ﬂﬁ’g gloup@af QIFéEdL/ Be |pre%6d if preadrsyrisand shouid prbﬁact the func-
nitro r ef f a.c ta

T S RPRER ORI SRANEY S AT T R ) P et

fitdtenreeaficationd, oxidations, solvolysis, and similar reactlons lt is a characteristic of
2-di.cycl ohe d -

p[ﬁ%%’@%? {OURS ?%ltﬁ %Rpk%exy\ve%gggl'l %?AL eny?@?ed secondary reac-
tiayp kaoyeioadl ety siodlly by tacetelygs, Arapuayses, @@lvoltseﬁt r%ﬁhlympmt@hsls or also
2 {}J a?c'i \%@ %8%;% Uhfer cor%‘utg)ns Hﬁ‘g&joug% blwélologml cor?dltlons and

|ons onpound of the fornula
thed thely @ge rot rasert in therandmsoqugtst e SREFIFIIY KW BH%3N € easily establish,

whicl- pr&é‘ctfwﬁi ar&uB@ afed ey Wit &R rBactieevehtiondd P&V amd Beup
- 5 wherein R4 and R5 are as defined for a

conpound of the formula |I by reacting the carboxyl
“lglé @Wedﬁf)n bh&ich e@RPEHaNgroobs hyheich eratedtiag broups, ttheprotecting groups

e B ERA B EhE AT oGl P! S e B tgbitronce
V\B(EEE/ ERACGBY B5\N2M50m+e IBrotdiRAERSro(M ihIQrganih ehernistrR4Plgndm Press,
H@ﬁ%o%ragld%emp?orgqg% \)@ %%@R%uﬁ%’(&ftwé &?OUEQT g%ml:’SyHPieSIs

rrespon he reaction
Thakt editior, Adteyi Meva}ﬁoréri@%pm i Aedeptidassifolunge g(ed'tors E. Gross and J.

h@&&%gfé'r)t N:éo%mré ﬁretsg‘ Qonwrfa?ﬁn@e@v Phrk a0 £hid 'l\@ertlyodéhtdéﬂg@ﬁmschen
ase % triethylam ne, greferred tenF £s

Geriseeliag: o wsRna e T B erat 0 eE gt G 151, Geor

fh%%f\'/é?ﬁg%t&ft%ﬁrﬁ%ﬁ - Hdiﬂ J@bﬁbldé addBA. JeacHd)" Amnindsiuikd, Peptide,
coupl i ng agent for_am de s

S ORBE OO POHEES REP Y, L8 R KR g Reach. anc

@sélul 983, gmass lduhen LéMﬁarmXEm‘mhﬂae der Kohlenhydrate: Monosaccharide und
erlv l (H% ltr%/%;’ Paor yg]ra(lzi s/ oﬂé’%%?ﬁ%??%% cyérl'vatives), Georg Thieme

Verlag, Stuttgart 1974.

For example, an amino protecting tert-butoxycarbonyl group can be removed by acidolysis,
e.g. with trifluoroacetic acid in the presence of an appropriate solvent, such as

dichloromethane, at preferred temperatures in the range from -10 to 50 °C.
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azol e (DCC/ HOBt); bis(2-o0xo-3-o0xazolidinyl)phosphinic
chl ori de (BOPCI); O (1, 2-di hydro- 2-

WO2009/a8783%r i dyl )-N, N, N, N tetramet hyl uroni um PCT/EP2009/050225
tetrafluoroborate (TPTLD O_hgnzotri azol -1-yl) -
N, N, N , N -tetranethyl uroniumtetrafluoroborate (TBTU);
(benzotrlazol 1-yloxy)-tripyrrolidino 15

hosphoni um hexaf | uor ophosphat e ( PyBOP),
i@ﬂé&ﬂﬁ—%&m&@@ﬁﬂﬁzmelw) 1,1, 3, 3-

A &InfpR0Bd bivthe! foprmiile Mteg e fcbmerted imts p défent compounds of the formula |

1- (3-di net hyl an; b T
%9%%8%%"%%?%&?%@?8:?3 C)eéﬁ?{g?.r et hy! car bodi i ni de

1- hydroxy- 7- azabenzotri azol e (EDC/ HOBt or EDC/ HOAt)

Foiex le 6”1 g%gmtoﬁ rid\%fttrhe formrla | wherem T is a.4- to 14-membered
€ y pr0peng am ne. For review
h@fer@mm@ gmtrpeboup@gsthblr@t 1ol pmd@gulag@rﬁ 4Ny eagloneatgm, carrying a

tﬂ)rﬁ&' S®siituBRIRB BKImo @fﬂié&%b&e@lﬁz 2hsubéfdted 2P sé&ﬁtutédﬁ@& .

onpound of the fornula | wherein one o 9 h
aasﬁ&zesnp@dnathw atbstisgecdt- teQémF"gti%ﬂ{Jhet?fﬂ% 'Heipupgound
W&'&ﬁbérﬁé’coﬂnﬂ&eécﬂ@s@é%eﬁory& corBpdyind bfithe Ifmmraesegncmupmfg
an |norg?n|c

By el oarasfaenapatiaia e Rt it RTrodtt gt o win
addnpogenofias ymealady! an ammoni um hal ogeni de, such as
ammoni um chl oride, in an appropriate solvent, such as

an acid am de, e.g. N, N-dinethyl-fornmam de, preferably

at elevated t dpBt@Rures, e.g. from50 t&130 ¢ In a
conpound of the fornula I mhereln one or nore of T,,

and especially T2 carries a tr

WHereiCB=ab Ry ) Rsps kit defingd ﬁ%{}l s g Bﬁwed@HP? fong cp@pound of

tﬁ@fb;fﬁw;aqgi dr%‘it@rntah%lyfﬂh@%r@ﬁé"b’ﬁwe Eoriertdlyintd RAR tHeOdrritot &14- to
ert-

gtdpgrgpﬁreg Betgrom&crﬂ%;gu;)&#a?gﬁgp stlmorggbs%}utgg Q meg tfor a
doﬂipbaﬂw&rt@é id)framé,l afd oundlvict erimeriadgends coupling eeactioyeith a
) O Swi In a conpound of the formula I
%HEP%” °6W%°8PuﬁBQG of T,, and especially T2 carries a
WO 2009/ 087225 PCT/ EP2009/ 050225 - 16 br onp
substi tuent, E& ey be converted |nbg|prop-1-ynyl
substituted in position by a noiety sel ect ed
from car boxy- C, - CB- al kyl,

e SRRt KOXYs fl:\@rfcprwl zp'to @m’é'ﬁ%}é}ed M 6!)6, ro@(ﬂﬂat |s unsubstl-

cyano, ani no, - C8- al kyl am no, &g %?
t@@d@gs@sk‘gfquqsgﬁlw for %5?'6%9&99 otthe rryfq(lﬁngmoH via a rlng
Sreterany, |ﬁ fﬂ{ebpﬂéé’énc@of &£8atal kyd griis(@ibenzylideneacetone)di-

GroddR
%"?%%%’% INecHkosERes B @?5!033“86@0%3?&3‘8 AR g

ﬂﬂhdﬂt?l,oramlcﬂ'ebﬁewlﬁﬁeaﬂhmkm‘henw in &k agpmepriater solvent, e.g. toluene or

Bt sred FkrsY s g Sagd e Bt
"0=0-R3, - G(=0 NR4FS, - NHC-0-CL- G- al kvl and
s pr%ﬁﬁd gmgrﬂgn{u%%ﬂlc\ﬁc ﬁ%‘@&b@flt%eﬁ’tr@ if ¢te@rrh ot carboxyl,
te

necessary eprotecte r the reaction) by
e.ea@t Tothevgarbpxy cep s SenYETisd IRtA@ Fenr®(FOIR«Rs whérein R, and

RX5 SR et &Hok X¥bmbadunahsiid Bra i §y @cil@%e@@fboﬂﬁ@mup of the

The reaction preferably takes
egnpound of the for?nula lin the B/resence of g Coup ing agenﬂ%orpaml SyrﬁhESlS with

an amine compound of the formula VIil,
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appropriate solvent, such as di net hoxyethane, and in
the presence of an appropriate 15 base, e.g. a
WO 2000i08295 ni t r ogen base, such as tri et hyl am nePCERE20091050225
the presence of an appropriajg_catal yst or catal yst
m xture, such as copper (l) 1odide and Pd(PPh3),
preferably at elevated tenperatures, e.g. in the range
from50 to 130 C. In a conmpound of the formula I
wherein one or nore of T, and especially T2 carries a
C, - 20 CB-al koxhB&sbonyl - C1- C7- al kyl (M) ety, this may
be converted into the correspondi ng
hydr oxyl - C2- CB- al kyl noiety e.g. by reduction with an
wappin G rehd Re atsorsledRechipd e corapousd o thedarmula lfqike corresponding
alqym ni umhydride, in an appropriate solvent, such as a
cyclic ether, e.g. tetrahydrofurane, e.gqg. at
tenperatures in the range from-10 to 50 C 25 Ot her
TRORUEOR et laBR Gk P8I é}ﬁa@ﬂﬁin@@m&ehtoe depsetdritdle| ianhe

reactions. Also in the o Gess rr
pgttnoeie S ety B1o0 BTGt £ Brd QP B G TS AP R oo een
3@0$f9wmd$efmdsut@hpahomlcdtmtea(ctakmnanet e gnattabeutr'€ade n@fh C.As

t t
c%}pﬁqge%qeglg%f gr?wldg)?gr}}p? g 9 ?e égrq ?Jagkﬂrr?l%% @Straocti\éagesl tﬁg
c&bogt @umsmrm‘ms mxseitliehfer exatmﬂmveydmawdcafkmdw@@HrWQrowbenzotrl-
asHid / HO 6b§ (2505 {H%oﬂflrgﬂ'j%sﬁﬁlﬁlc chiBEfe Wdly 021, 2-dihydro-2-

par accordi ng t one
oxesoyidyb NG NetetrsmphY UBNLE t@tﬁﬁb@mra&q (Fdhfp-Renzafiazhl-1-y)-
NiN Ral tte{ré}ﬁ&hﬂ&ogﬁﬁlqarmbfrob&aw (QB@U?(@bénﬂotﬁaim«l‘lfoxy) tripyrrolidino-

nown per se. dition_ sal ts cO nds_ o
pmpmnuamheﬁgvo&om@p%teé%ﬁﬁ?Pﬂe@ (BY- SO es B b s
t&%e@%%ﬁfn@ﬁ%ﬁ@ropfﬂo@plﬁ&ﬂt 18- ti|h1e&i‘y|aaﬁmcqbr@yl)mettlhyl@\arbodnmlde
ui tabl e ani on ex agent . S
roc GEC B HUE e 2Bace Sy Froasr el GERRIoER
EeomHaAg er HeApaate, oSaitt (51-dmno-asnmmyldprdpensd)eﬁmeﬁw@mlrteo For review
mpounds, . r in 453-
L%qwe éR% ool?ﬁ%@% cpdpifly QQ‘?{}E{' esgé‘mk g Qla}ﬁ‘%(érhaédéh%b sEnthésd Go72),
48ar bonat es, al kali netal hydrogencarbonates, or alkali
net al hydroxides typi cal ly potassium carbonate or
sodi um hydroxi de or by treating with SU|tabIF_90|dJc
lm@mmé of té‘egjomwiﬂdrvm%q"” eneye e o [icndrsrrpipllvole Cafses @
gér?&t 1 mQP%&dr{thttéd)lﬂﬁb' teﬂré‘z@ﬂ@&ﬁe Qlin@he ﬁh‘e@éhn‘,étos a@mdrganic
ro

ucts can ar at ed aec or di n ta
B CoRPRE) Ao TRl oot B R AT BB oy o o1 ¢
nﬂ@b@@béééee gCéry%mbhmmatano@emge sublead arhmpnlﬁtne:rhmmds Gmeni c
xture
SGHGAIAE v geR Py gopPise: > Bon R b aan Droferably o
chsbiee terkpeoatnrepez.g Son§0 te@BISCof sui t abl e separati on
nmet hods. Dia- 15 stereoneric m xtures for exanple nay
be separated into their individual diastereoners
Ime anspafndfof detfpiomnea evhaceiy §p&P1 MeEtdl dn 2ne RERAFRAH gt %%H%‘/S a ri-

(é?—b}fgl%l) Giadlif- étp%\ &%up aRd i BelcafveRE® Tnt&fh@ lﬂrre@?ethy-rﬂhleSQ by
aration | ace either at the

ev
rg:@cép@ wﬁ@tw @WH‘OBWW fijiogde &T&%&w %)fprofpélﬁmoglent e g. a cyclic

diff S &dubn aERABR) PEBISe MBY. I ersRpAIRE Btht Ringe dlont e to 50 °C..
formati on of dia-

In a compound of the formula | wherein one or more of T4, and especially T, carries a
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stereoneric salts, for exanple by salt formation wth

an enantioner-pure chiral acid, or by 20 neans of
wae koooseyr aphy, for exanple by HPLC, using  PCT/EP2009/050225

chromat ogr aphi ¢ substrates wgh chiral |igands. The

i nvention thus al so includes a conpound of the formula

| inisonerically pure form or a salt and/or a

sol vat the . :
org o deried oy 0 e IR B Bub e O hei o e
mwetmtﬂxanedted mromasqu(mﬁa{a&wl Fas-alkexy-taahkanypC acealky!, hwdeoxy
oxloe(é/?h(l) %fmnz?(P@ﬂQ‘p \kgrai?nlﬂonﬁl?(ﬂ A8 midoafdcakRatdiienino,

aration correspon Ing startin
eCe-

caphperG+ ﬁss%'kY'33@”CE§p&§1aéN°P<XrC13'P@TYé9r@da'wﬁ@tﬁlo| N-(¢aeoh
alih) m(@mraw)%.ﬁé msmidslamxﬁ%rsmyabﬁcggm Nt(@ddgalé@n}v)

are reactign condjitions and reactants as descrli

L R U AV AN A Gl oSty e S P Rl
aliGtaafita, mg(mmsemkyalsaanyV\BaBOOch)Bmas&sRPC@(/ E?ZQOQY(%W%ES -

-18 e rting of the fornu
nid 2ol e MRS SR Ririoab M Sty roldiisTadsgtear
andrdepobtectes! aftenthie oemtiomdyeeartiomwih a betpeyndcd thelfermula
prepared according to or in analogy to nethods that
are known in the art, the materials are known in the
art and/or are corfel<¢EHIFY avail able, @Vllas or in
anal ogy to nmethods nentioned in the Exanples. 5 Novel
starting materials, as well as processes for the
WW%’bgﬁ‘aﬂsdHSttdﬁ@Feé*o?he eelion Reefiasly talies e SuithAwrsesge of an

aaphfpn@té%aﬁam $UH eaawnmmxyahértbe afd Ehftﬁé b@eer@j@‘rwdh BBftbpriate
such startin reacti

oRhone B TB B Sas 5 e B BHEBN e T JReT SRth b
appmpﬁﬁitﬁ cb@lybﬁor@bta@dsnmdturd@uahes cappenl)iicideahsoPd(BPaY) es
pre eratbp at egv%ed ?’et re‘éellturgs V@\:g% &l { hglrgnact;l%r}%m 56 ngﬁggmgtses

t hereof. For exanpl e a starting material of the

InfaQ:B % dlc! %Frﬁdlgu %hérélngné;apmﬁge?for m,l e@é@gﬁ\} +, %rrﬁes a Cy-

Ine a Co oun can
BWWW%QPW?%WEa'bY'éW% dhis EEPe AV esed m%ﬂlewerremq«?ﬁuna
hyhn'oxW@fC% dINyPinBRE Of. b@h@ddc@(ﬂﬂ/\nﬁ\ ST pribte d@)hﬁ)'&ﬁ‘(rhtyd% such

reacting is in presence of an acid
asé@bLéE ?QM'W%W’?%&T ?'Z:a%fE?Ri'atq $PIVgRL apPY R Pvaleetae) 6ant |
tet@algdrofliranenBg. attBRbettudesh & rafidd feom 10 telsevat ed
tenperatures, e.g. between 100 and 180 C, with an
al kal i nretal iodide, such as sodiumiodide. 20 A
Otbempaurtsion feattian rhay bridraldgousvatepratedtah raastiatsl oro, X i s
N and the other noieties are as defined for a
conpound of the formula Il can be obtai ned by reacting
Algp ihyithr eptignal orasesmlersf, carripdodtdif dedirgd’, Junctional groups of the

starting compounds which should not take part in the reaction may be presentin
unprotected form or may be protected for example by one or more of the protecting
groups mentioned hereinabove under “protecting groups”. The protecting groups are

then wholly or partly removed according to one of the methods described there.

Salts of a compound of formula | with a salt-forming group may be prepared in a manner

known per se. Acid addition salts of compounds of formula | may thus be obtained by treat-
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Ti NN 11 HONH T3 (IX) wherein T, and T3 are as
defined for a conpound of the formula |, by reacting

wo pooiog22aan 25 i norganic acid chloride, preferPebER2009/050225

POC13r preferably w thout sojnent and preferably at
tenperatures in the range from50 to 120 C WO
2009/ 087225 PCT/ EP2009/ 050225 -19 Anal ogously, using

m?rglyvﬁhlal nop%an%eﬂgggﬁla ﬁgﬁanllolndee)ﬁg_gﬁm()teher Cpgﬁgsnvr\}gh gseggway be
obteanedvéthahttase we dith A suitabjocatidn eXchehge feagentl a | X i s
pref erably obtained by reacting a carboxyam dine 5
conpound of the fornmula X T,-C(=NH)-NH2 (X) wher ei n
Saits casusigliied cawertacie frige compennds. ©8. tyHeating with syitpblepagip com-

pofinds/ ?d?%xé‘mﬁle Wltﬁtamgﬂ(Me@&éfﬁér%teslglkﬁﬁh&aﬂ{ya fgeﬁ@ér@dnates or alkali
- tﬁlgrgﬁa ter dissolving the corrpoun of the fornula
¢

roxigpt SYRiGeHY BOtaTIUR ARTPONAR B SRETUFNYAI BT AT Py Hegfing with
suRithas@dic coripdungs, . ¢ $9MeRalRfacis SSuEwBYHBASEHBE. g. an
al kalinme- tal nethylate, such as sodi um net hyl ate
(NaOCH3), and first allowing a reaction at a tenpe-
Miktatasroé censgjtutional tsbmersarn@ép:bdmts Al thyeprb@uaty caprick delperated

i
acgcgrgmggo gtgr‘?drai% g%?%ﬂjr % é g Bf& eirgér(tgg %%S%gto%raghg sgliégt%() e
crystailigetidnrahetiket o 90 C 15 A car boxyam di ne of the
formula X may, for exanple, be obtained froma
carboximdic acid conpound of the fornula Xl
Stq’rfolgemﬂpq) m@upqq(e@)qm)xturg@ofmﬁeéqzqmers Gag b§§egeg\aqeﬁ dHo thsir corres-
poﬁdtﬁ@ﬂé@%ﬂﬂn @fmér{r\@r Itr@b\mﬂeasé b)aﬂﬂgarﬁl df shifabf dephbirati6n gwethods Dia-
SRR A P RPER EP P, PR B R ORUB T dmterdomers by
méPRlodPadtiabfed odyytemiar?en cSlO:anaemranShyxéctl\Faﬁi dletrlgut%oananbd s:mrlar pro-
as _et han n : efera
e g sPa et det e et g 0 PR b L e Fl S Bon =
co@po@tl A foraubeohisall. Enactiahess tney betepdnaed tronghaheiormatimn of dia-
stér&gm% é Qor %gmp@tbﬂu?f?w?ﬁtdn%ﬁtén%am‘ on?er—p%}’@aﬁral acid, or by

conpoun of t
means of chromatography, for example by HPLC using chromatographic substrates with

chiral ligands.

The invention thus also includes a compound of the formula | in isomerically pure form, or a

salt and/or a solvate thereof, and its uses etc.

It should be emphasized that reactions analogous to the conversions mentioned in this chap-
ter may also take place at the level of appropriate intermediates (and are thus useful in the

preparation of corresponding starting materials).
Especially preferred (also in the case of preparation of starting materials described below)
are reaction conditions and reactants as described in the examples, or analogous conditions

and reactions.

Starting materials:




T,-CN (XI'l) 30 wherein T, is as defined for a

conpound of the fornmula I, with the correspondi ng
wabmokgi2ai e of an al cohol Al k- OH wherei n Al kK PGI/BEB2009/050225

defined for a conpound of thggformula Xil, e.g. with

an al kal i metal al cohol ate, such as sodi um net hanol at e,

in the correspondi ng al cohol, e.g. nethanol,

"B 8ty FERB B £35 98 24550 R RL s eRng il e
mediatefer écimmsuha\tibrhe_dmemm eng. Xelosy, Cih losaprepared ecainding tveor in
N S S T
arg gpmanetciaitp evalablef ortas € incangieg v ta mathads-mentignad ivdhe Exaraples.

5  NowPsidiihd ﬁ{a?e'ﬂlﬁls M(QI a?sugp&t,ésgé@‘m e p?‘e%@?a@ib@lﬁe)/eo"r'@re m@‘év\né'é an
chloro and Hal* bronp, with a stannate conpound

erpbpdingit g{thg Prasent inygntian. Shibareie f%’)@“‘lbod'rmé? SHeEh Sra“'r‘% mate-
ridkSard @ked@th the FeaaticdHeeemareGkictiae sb as fakrable tAogrefrkedi cdm-

al ecially C -C8- alkyl, such as n-butyl, in
potuﬂég/{ﬁ b@sz’?f’é’éedof a catal yst, such as

tetraki s(triphenyl phosphine)- 15 palladiun(0), in an
10 ThaepRVﬁ%RSA ?Igg re?anesvf%n(F? 8’\%}? gaﬁ%a%%?ér%w at{gd*tgrm%&é 9%53% herein,

asowetipssals aﬁd/thﬁeIVfi@B mﬂr@fXI I I may, for exanple, be

obt ai ned by reacting a conpound of the fornmula XV, 20

O NHal NH T3 (XV) WO 2009/ 087225 PCT/ EP2009/ 050225
Farzxampler @Biaring majergd otbpifpenls bwharesolnsoll#ad dhe ether symbols are
ad @Rt Br b BRYIR ofithe L0 11I€3RRI RédaYe L braaQrecursor compound of

15  the formula Il where instead of the iodo a chioro is present as Hal by reacting is in the

presence of an acid, especially hydrohalic acid, in an appropriate solvent, e.g. dioxane
and/or acetonitrile, at elevated temperatures, e.g. between 100 and 180 °C, with an

alkalimetal iodide, such as sodium iodide.

20 A compound of the formula [l wherein Hal is chloro, X is N and the other moieties are as
defined for a compound of the formula Il can be obtained by reacting a hydroxy compound of
the formula IX,

T,
~N
HO & NH
T3

(1X)
wherein Ty and T3 are as defined for a compound of the formula |, by reacting it with an
25 inorganic acid chioride, preferably POCIs;, preferably without solvent and preferably at
temperatures in the range from 50 to 120 °C.
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with an acid halide, especially benzoyl halide,

wherein the halide conponent corresponds to Hal?*,
we@2@9/08R2%9rono, in an appropriate sol vent, e.gPCT/EP2009/050225

t et rahydr of uran, and hexanet Id|S|Iazane at a

tenperature preferably in the range fromoO to 50 T. 5

A conmpound of the fornmula XV may, for exanpl e,

obtained b idi sing a pyrrolopyridine
RSO D st S o, P8R Eoriupd E“ﬁa*%"gﬂa I wherein
Hal 3% 13dle oter theh blﬂerﬁhefmayl@e@tﬂﬁﬂ'peﬂmd of the formula XV,

e.g. by reacting it with 10 an organi c peroxi de, such

a mchl oro-perbenzoic acid, in an appropriate solvent,
Aecogtpoorhﬂ af cherfomda gX st preéarpey @btained by redeting adygrarboxyamidine

The starting materials of the

Cofrrq ?&ﬁpt rr%ﬁ‘\/gz V, XI'l, XIV and XVI, as well as other

starting materials, can be obtained according to

met hods known in thec )-NM,€ comrercially aygil- 15

abl e, or they prefera |y can be prepared by nethods or

in anal ogy to nethods decribed in the Exanples, using
whd&in apl%ra@ﬂfei‘niﬂéoefoﬁé adrhpdi@d I’dSHﬂteITd)r&tu& lanith 2aydrespoaeimgy-butyric

r tion cond nvention
oG BNRRr ik 8 oNER e o B ORE A be S 6t e PBieRUTs
sdivent, Bedhras d&20alsbl, 8.goetheingiin treqiresents df aagttongdase, e.g. an alkalime-

taﬁmﬁtlhy\//!!atg %Liﬁ:lheas l@o&@r%qnéth %5(&:5(?% I'Hnla ﬂt{ I%ﬁ’ozil\l hAQL% L’%@ﬁén at a tempe-

npoun ['so ac tors
ratLux@e gTiGRhe Bhge ﬁomh‘lé t@ﬁ@t@t%ﬂﬁutt@emmrth%?: cyanoahf-digthexy-butyric

cgcy 5tﬂ)lﬁ'egt%1s hdehEdigng atp@ertr(g:tehwgéret@@tn'wé Rhge frofUORb RS °C.

one nmorp ogenetlc proteins and Mull erian-inhibiting
substance, that signal 25 through a famly of single

ALhBBIARIMH A SRFhNE X h Jﬁﬂﬁieﬁﬁhﬂﬂé NARSEHAIREERING & Sarbbkigstdc acid
receptors can be divided into two classes, the type |

C%WW%B?PVPﬁﬂVmH@)anase (ALK) receptors and type ||
receptors. The ALK receptors are distinguished from

the type 11 that t he receptors (a)
| ack the SeranE?%Q£§ﬁ#Q% rich |ntra§§PIular tail, (b)
possess serine/ threonine kinase domains that are
AR BRI B KRB GBS s S5y o
regelingénigth aramoam iselt supfeasaBNenEmMIthlogdn 47 g‘@lﬂﬁ‘bﬁeﬁ?e af an

a%ﬁ'&dr%fé é'o'l\%nt droRbMGThiREre28Y. aSSESHME sD%ésﬁé’tﬁ%ol Hhe/oBRater,
omain is at the am no term nal end

Preferahcd| dlaypigd tW?‘r’é%"éresd%ﬁ’dP the4AReS f§°fe PPt‘? §0a| Ctor

activation by the type I receptor Sever al studles

have shown t hat - [ ng requi e
AREIROGRE TSR o Pecemtia 3 Hnsh e 1Y bihgBR) leddifn of 2
cya@6 @pmpoundrof pledsnodute Xl at es the GS donaln of the type |

receptor for TGF (3, ALK5, in the presence

T+-CN (X1

wherein T, is as defined for a compound of the formula |, with the corresponding alcoholate
of an alcoho! Alk-OH wherein Alk is as defined for a compound of the formula XlI, e.g. with
an alkalimetal alcoholate, such as sodium methanolate, in the corresponding alcohol, e.g.

methano!, preferably at temperatures between 0 and 50 °C.



of TGF- (3. The ALK5, in turn, phosphorylates the
cytoplasmc proteins snad2 and smad3 at two carboxy

WO e0oni08®ks seri nes. The phosphoryl ated smad pr OPEI/RB2009/050225
translocate into the nucle-_yps_and activate genes that
contribute to the production of extracellular matrix.
Therefore, preferred conpounds of this invention are
selective in that they inhibit the type |I receptor. 10
Activins transduce signals in a manner simlar to

A B ng. maherdl vi ths fdamn@ It whesen iXrige Ctoen eorienably bkichtsed by ieacting a
actlxlnf$é£ failceptor (ActRI'I B), and the activated

C?V%E {p ég?or yper - phos- phoryl ates
serine/threonine residues in the GS region of the
ALK4. The activated ALK4,in turn phosphoryl ates Snad2
and Smad3. The consequ formati on of a hetero-Snad
com 15 plex with Sma results in the activin-induced
regul ati on of gene trans®Niption. Activation of the
TG~ (31 axis and exp ign of extracellular matrix are

early and pers”qé? ri butors to the devel opnent
and progressio chr Bhal di sease and vascul ar
di sease. Border WA,

, N Engl. J. Med., 1994;
331(19), 1286-92. Further, NIG-- (31 20 plays a role in
the formati on of fibronectifhzand plasninogen)gﬁflvator
inhibitor-1, conponents of sclerotic dep05|
t hrough the action of snmad3 phosphorylatlon by the

wgggpglgé%%se&gggcﬂféa%%é OUV‘%Q}QH’% ermulf ar% Hal %ﬁ%ﬁ%p’arm%lﬁerent

halb subsBients, dpe8ally39| being chlo@iand. Hazsnr@r\@gm@sa:ﬁtwate compound of
u%%&%&ﬁiﬁv‘” the ki dney and cardi ovascul ar systemis a
or cauSe of suffering and death and an inportant
contrlbutor to the cost of health care. TG (31 has
been im pllcat@qhﬂmkgany renal flbqung di sorders.
Border WA., et at, N Engl. J. Med., 1994
331(19), 1286-92. TGF- (31 is elevated in acute and
whBle@NF Gs &4 @Hfﬁé@fdﬂ@%ﬁhwbbmddsof‘rf@fbirmkal &ad, Alk &t aliafl, eshedially C-Cs-

o 8T o et L B DSBS Dhrosone

paﬂaldlmgf(@)f in arn@jpeaiprlam solvEnt, sueplas epabrhyllaapdaferably at elevated

tensin- P ropat hy Border WA., et at,
e Y, g9 gt ﬂﬁ/ﬁ@etg 17 Q 331(19), 1286-92. In these
dlseases the levels of TGF- (31 expression coincide
ﬁ%o@o&&of@ﬁ@%%ﬂlé &N by, §5tdxampk! B@ StaifBd by reactHarL£&mpound of
evi dence suggest a causal relationship
thedfomedmXYGF- (31 and the production of ma- trix. First,
normal gl omeruli, nesangial cells and non-renal cells
can be induced to produce WO 2009/ 087225
PCT/ EP2009/ 050225 -23 extracel lupir-matri x protein
and inhibit protease activity hy”exogenous TG~ (31 in
vitro. Se- cond, neutral#zingNanti-bodi es agai nst
TG-- (31 can prevent the | ation of extracell ul ar
matrix in nephriticyr . , TG~ (31 transgenic
mce or in vivo tra ecti Nbhe TGF-31 gene into
normal rat kidneys resulteds the rapi d devel opnent
of gl onmerul osclerosis. Kopp 5 J.B., et al, Lab.
I nvest., 1996; 74(6),991 1003. Tbus i nhi bition of
TGF-(31 activity is indicated (XV)
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as a therapeutic intervention in chronic renal
di sease. TG--P1 and its receptors are increased in

WO 20pUe882R5bl ood vessel s and are indicated i n n@§ITYEP20(49/p§0225

formation fol |l owing balloon azqg_oplasty Saltis J., et

al, din. Exp. Pharmacol. Physiol. 10 1996;

23(3),193 200. In addition TG (31 is a potent

stinul ator of snooth nuscle cell (?NC%' {n ﬂrati on i R i
Whierdih Tain @S AFYIeAHTeTeasPodRaEt the faratiar éaY gl s WalPy espgeigly chloro,
vﬁﬂhrﬁnrdcf@maihdkg eE@é‘daﬂ'y bér&oyltﬁaﬁdepthr@gﬂheﬁalﬁie@bmponent corresponds to

l—%ﬂl g:gsgﬁroj'%éslrgﬁ%?@r}g?@a ereq%ﬁ e @ngég?ﬁ ur’antg}rq hexamethyldisilazane
P Bashisdrstumgatiesibiytio thel racdeofras 0 éo 80 ;C.TGF- R r ecept or

ALK5 correlated with total cholesterol (P < 0.001)

Blann A.D., et al, Atherosclerosis, 1996; 120(1-2),
Redn®UNd 5f tFa fartielents way, SMExdepleyeeiolitpioad Rusrgising a pyrrolopyridine
%@g?&s&hﬁgf@%&ak%l ons have an increased ALK5/

type Il receptor ratio. Because TG (31 is
over-expressed in fibr
| esi ons, receptor- |

ol i ferative vascul ar

t cells would be allowed to
grow in a slow, but roll ed fashion, while

over produci ng ex4 trix conmponents
MCaffrey T.A , et al, .,7J. Cin.; 20 Invest.,
1995; 96(6), 2667-75. T 31 was i mrunol ocalized to
non-f oany macrophages in atqperosclerotic |esions
where active matrix synthesis3occurs, suggesting kbt
non-foany nacrophages may participate in nodul ating
witerein Xiagandel sexpredefined far 4 catmeysk e fgfida K. e.g. by reacting it with
IPEdid oMb sBenTéFmednRrél Qi%eﬁiz%lﬁad‘HEMMpn?éfé@oﬁkﬁf 8.g.
Inhibiting the action of TGF g{ (?) @E"@S is al so
shiiefemn. & irhtegiPREA YeR IndPo@nge HRY F2 & 25 Liver
fibrosis is the result of unbalanced wound healing

fre %gr?&e @tat%g%lg frq? tgg ?(H L’aﬁ[l,[llk/g éz %(& ﬁ Q?F ta? %/e@aygtwgregtamng
r&bt@ﬂdﬂglcao be Oblagsd accandin@tmt roéthodsiieodn sretas @g, are commercially avail-

T%I orrrﬁﬁ e’fer!atgl%gan éé [pljﬁgg‘r!eé b)(l: %%&%Flg Slalq ahSo y to ethods decribed in

ten TVer -cant see
nhe\ElxemplaSF tusiob éhet@pp(?pé@gfrﬁé?rt'@ matle”%'?@%?m(?spw'ﬂg regggion
Mediio006, 10(1): 30 76-99). Several cellular
signaling pathways are known to be altered upon
chronic liver injury. WO 2009/087225 PCT/ EP2009/ 050225

Th enﬂé%‘?ﬁ?e ifveafe (aRBthet wc&dme@cﬁlﬁ&rahsora:ad]pammfaieadrmula1 their

Smad- si gnal i n prote ns nt ed

?ﬁlté géWplr spjvents)jact %NI[‘I H@%‘( 025§ (; /H_%) %ng‘ﬁg?{é S/i\téeas?ﬁlgny of these
Edrigouh@d dl8@Wadt @y aLK-4ahhifitd Bohave been found to be

el evated in a nunber of aninmal nodels of fibrotic

di seases including liver fibro- sis. Transgenic m ce

WEEI31 datee expotassmemberf of‘E@l@Bﬂofd:eméﬂn@pintlp@ing;gjesTCﬁfﬁBs activins,

i llotn%pdoﬁ?%ogméené?lc pr8 I2A8 Muli r%rnxlnﬂfﬁlmbs aHE@%a@Q@nal

ar ent at an e evat ed na I ng
thg)ugh\adamlly\,@@lqgla t@qnpmp@ﬂp@ge serinefthreening klaageerggggors Theseé

?;Btb‘@ 98 bla WNfeled fritcpfvx%sdlacsses-r It Sty POI ér%tlﬁﬁﬁ(eb@%&efwl_m)hééeptors
in_several studies usi ng ?:éf i phi Bi tor s hat
PW Py W@to%a@ 4LK WP@WGF’Q&"&“ ﬁ%& tygg 1! receplors in tha

the ALK receptors (a) lack the serine/threonine rich intracellular tail, (b) possess serine/

threonine kinase domains that are very homologous between type | receptors, and (c) share
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binding to two ser/thr kinase receptors, TG-(3RI| and
ALK5. Expressing a dom nant negative TG-(3RI| showed

WOReM87225al effects in a rat nodel of PCT/EP2009/050225

di met hyl ni trosam ne i nduced Idéver fibro 10 sis (see Q
et al (1999) Proc. Natl. Aca Sci. 96: 2345-9 and
Nakamura et al (2000) Hepa- tology 32: 247-55).

| nhi bit ti
AOTERrHrEs P EABH 1o ¢S pan prRsEPUY A IERR g pecine and
satigd rebidge. Toe GESstenafir is asthetando @008 enBM3he intracellular kinase

stroen
BRREG Eperiprcectodlipayiie BRI Yool FvereTRUEY b gpown et
TG -B signallifgardq@ieg bothitoaAt K efid tyoe II|r¢pepmes tSpedifisatintthefype |l recap-
di i i
8 FFEPRpEIL B8 8 Mol 1R fgR e BT M2 S} P presence
eeftB. Tae ALEHdN TuihiPhPsRbgTYERS H@éqytomaﬁm'cl’ﬁi@t?inﬁ smad2 and smad3 at

108 BABbLyI tEniky s@r@hé& qh& syos@ﬁ@wfeama pr&&iné trQrﬁéP&:'aﬁa into the nucle-
I mportantly, no obvious side e wWer e no

ua@.nﬂ ﬁ@tW?}?egegeWé@kgonerfb@éa tRebg wawom%%a%("g'@é meslx Therefore,
dasiovéd doengaundd of (RO MBEntiBh arelseleditiain et tey il thd 6pe T Fceptor.
Taken toget her these studi es suggest that inhibiting
TG-(3 signa- ling could be an effective treatnent for
Activies trdnsbuat dighathi is e ass er 20ilar &1 GB-B. Astividssund tadegra/bdreonine

RGBT ST RS 0 20 £810) 5p oros
nhnatatesmr:wwmm@fresr@resarsmeﬁsgmion iohtheiAl- K e Flest aativatipd k4 in

A $hOspnbhyes $1RSdA G AhABT ThESHsYG Rt fokftion M@ a hetero-Smad com-
excessive scar formation during the healing process.

AExrwitheSieandi resulta EUhe APYVI- 'ﬁ@UC&ﬁﬂ%&ﬂ'P@gf I @SR UGt
TGF-R2 reduced scar formation and inpr 25 oved the
toarchitecture of the neoderms b

Pﬁ:ﬁ}%lgp obtpe ﬁ&l{&m%angrﬁ%pamr% ﬁh%@iu' redyc nl%ftgn)? and persistent
ddeeibaasito gwedﬁlvﬂra;bmémbhd) peigtesmoabdcmﬁxhd: aa@emmpesnd vaeular

i SRt Rap. Hhal el o weds ooy Fan oy, o gl PudfiEror-e1

ptays mealk invtha Masation ofdibkrinestinMyid] péasnfreden setivaibr mh@mm components
(QE‘%t,QFRﬁédeé)fo}l?sgﬁ}r&]g’h tﬁ%gct%ﬁ%f ] %kﬁa %g[?noq‘zﬁroﬁtb? tMé}P@H [31 receptor

In

M%Zhewg Y. 1e12L Maire TREES9(6685): 80%1%: Slsyi Ty %t@ggj@selst Qﬁ%ztha/mol
Vi N8k | 1398 tdeRr 9Cidsyigty of TG (3 would be beneficial in
many tissues and suggest that any di sease with

chronic elevation of TG (3 would benefit by

ZOOS%J“IGI flbgassmgﬁcyi_ﬁaqcﬁi’é g afdrBstdiosas@uiatl $yistten Bat hsyBySusd\& suffering
e o L e

Mémewlnmm]alrEndR&lgemedlsmadzrs cBnrddr%% Noak DeEngl7{ @Jed., 1994;

%Qﬁ Qfl 73 asﬁ“%%fé%?eleb{l@é P\'atcgtre n8 hn‘%Hé%loWé#ng %%rltls Yoshioka K.,

reven
et abrah. ilnveatd HEE3; cﬁ&&)ﬁéﬂ%@m’m@fls ue@r@ﬁﬂfhm\(mﬁ ek, etml, 1993,

I;I\(I;!CS 5%&'1%1@ 'é\%rbﬁ ?éé&ﬁ#oh m|9'ﬁ95r98.9étﬁkgar%faﬁg¥b@er§m |ﬂduced neph-

see i sher

rysthyoegraergy. A\/cﬁﬁlahéé ng. 9. M%c’l%?f‘u %1%f12§ﬁ@?o'ﬁgh%& diseases

RERvEE Bfff@l£ B89 'e%ﬁbssm%l@ofhc@ga\htﬂghe pﬁb@tﬂiﬁ&l@ﬁf é)('ftracelluiar matrix. Three
Der mat ol 0 138%‘& ?_1 2 1470,

ligg$ Qleviden Sugggﬁ a Sqé\f\f at|gp§fgj%‘ﬁth?_p ?Ggl%ﬂ @33 %ﬂ Rrpdygtion of ma-
thadiret, h@mal Glomeas atesahgiatiells dad oniBNA ckiv@inefiaduced to produce
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cytokines and integrins in hairless nouse skin-

nmodul ation by 25 topical tretinoin", Archives 10 of
woernmsbdgi cal Research, 290(3):137-144, 1998PMEEPI009/050225

TG--(3 signalling is also imphicated in the

devel opnent of pul nonary disorders, in particular

pul nonary hypertensi on and pulnnnary fibrosis (see

Morrell NW Yang X, Upton PD rdan
exrresise I Prp BT Proapiosr SV MRS PGl n giro- Se-
ccSHéi' ﬁanr%rz}lnglgntlawdd%e)egsmtortGF -fusad preeak the decomuipiéni dreiisacellular

}rg\m_ E ql:hgﬁ{ étég Eh@;q‘%ﬁy%ﬂ %fr%gérﬁ@ﬁw'ic%r}}]'}rpw&J tmfe%flon Wtﬁ]egTGF B1

g@\erlﬁml ratrhaimat K2Deys ;esgtedm;h@oamd’)iemnent Gr%ﬂmerNOSCB%fP%m Kopp
Jg: et Aﬁl L’?tp /n]v'e M%Q@ 7( St) ] %Boscﬁhus RihHloni G GRIAr 4868 is indicated
FAROVALT ons reating pul nmonary fibrosis. rr

a@pmrermhmtﬁ@rent@olo&hmrc rowpl disoFFETGF- R1 | evel s are

i ncreased in ani mal nodels of pul nobnary hypertension

Mat a- G eenwood E, Meyrick B, ﬁelnhor RH, Fine : .
TERB1BINACR resoPtong i‘f@ﬂf&{?aéﬁg Iy IRurFERIq9d Ve PSS eaé%f”gﬁnﬁﬁ n neoin-
tllnﬁmﬁwa%r{ ﬁllcbvﬂﬁg' Bﬁ@@ﬂar@émadtlsb\i ogichl, fdliowWExan @harmacol. Physiol.,

E)Eﬁ ggqs%%} 6¢{OD ?@@%@IO&%F @g% (al ot %tgmgitj)r ofé%ﬂ)%thqg{éc de cell

) sugges redtrd aat mugpajiormﬁalrlly? i theatrteadlivadl is a contributing factor in
cel | -

trﬁﬁﬁtrtbog;g{)%}svsgs Iheiros%le %Saﬁn%jlo nuscf/lgfeog%roWWWanate analysis of the

endalieslial @Il pheluet gaiogtdotelbolgbtaral &R %rﬁce@t@éf\kﬁé‘acqrfﬁlc’tfﬁ%w'th total
Ve ! sglevakig, Mok 2o D21

YRR A0 ool b map v opeRcy

K, Cool CD, Norbert VF. Apoptosis of pul nonary

PIHRERMGAS @M@&erﬁ&ﬂﬁ&rﬂ@]hh@h athefIstiBrotit ldmhahe& araiscrabsad ALKS/
snoot h nuscl e cel | ro

T8 typﬁygecaﬂptor raé@og g@ﬂee ?QB: %mﬁ]%\{,eéleéé/ gssed rulrh{'tbro;?rolqeratl}{]e vascular
|&dnks Or@cé}ftor]_ﬁ'_aﬂé&]cewwédudﬁe bkoweddd gatvad aatova buhmcavpjeqjied fashion,

30 tic interventi 0

whilaPrsroRarTy ShobdtPish Rl e Rl MR PAOR plydr o Sl

/been, 1|993I96¢@)t 2657175 TGE-Rdeveslimpwaelpcabzed todioayheanm acrophages in

%}&[‘ 12 t%’: Ie3| W WhLR: 2 éfe\? h’lgﬁ&l hé&dis RLKR §®§H£ﬂn§ thaﬂ non foamy
5 Ton-an ream nodul ation of

reaqmmmsmmasopargemaée i macaliag K MG9ES PRRSPEATGN 6#@6@5@0“0 re-

rﬁcycfenmgﬁa%l %F-%e&&%%ﬁ%&%%ﬁnsﬂ@ﬁ#&%QOWh%Qgle_m actio?©f TGF-B1 on

activator 1nhibitor- Pro col | agen 3Al1, and
Addfﬁn%@'ﬁ@ ipdicaied SLANYPERITASS S’?:‘{ sPenesiz 1 evel s of

TGF- (31 and its downstream pro-fibrotic nedi ators have
been denonstr at ed

Lb\feéﬂ%rﬁgaﬁ;geo[egpltp &@a@ne%@wnﬁ%g%ng&espon eto ch{%nlc liver injury

tt:@be@nﬁtaihmu@u bﬁ’ﬁgeafsysdchlmsMSpaims BHinddie patitis |Q virghi ateahal & drugs,

Yana is
%é\yg}”@’a”%é %P%aés'f Mltln!T!Lth?l I\(l\ér f%l?(%sr A Ridead oG- ghlréé@é?ﬁ% Gfhosi

"agen and transform
@Tdow&rrtaﬁ@art(sne-rbee\aaﬂleieéllyéz‘vr@%rlbf @r@éf?@aﬁx»é@e&r/wqﬂa%@&f)% 10(1):
%iégds fromidiopathic pulnonary fibrosis patients.

0 3ku J. Exp. Med. 1997 Feb; 181(2): 285-95) and in
ani mal nodel s of idiopathic pulnonary fibrosis
%an @élﬁra? Bic Qi‘% §§l‘ﬁﬂla% are iRBEWNRDelite@aIURSH ElVBAIC Bver injury.

er |negard , Malnstrom A. Altered

expreSS|on of small proteoglycans, collagen, and
transformng gromh factor-beta 1 in devel opi ng bl eo
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10 nyci n-induced pul nonary fibrosis in rats. J. din.
I nvest. 1993 Aug; 92(2):632-7). Transient
W@ gRps essi on of active TG--Pl in nurine | UPGEEP2009/050225
usi ng adenoviral vector-ne-_djated gene transfer,
resulted in progressive pulnbnary fibrosis in
w |l d-type mce, whereas no fibrosis was seen in the
| ungs of Smad3 knockout mi ce 0 da follo
TOE SRISIg. (EPIRAIBAN RIFREFICIY B LIRS oSS g Faymented
1 &eéént inQefl fy@é@mwaéd uﬂ)ﬁprrog&sesanmé citaultisg lef/als nf TGFR have been
grom h facto

foblmj %%?|9V |p & qumbs?/gfmﬁqnﬂ’ndodlﬁ% 8? ﬁ%gtl? t(ﬁgesasgél mcluc)j/lng fiver fibro-
si6 Ok @dnicomicaitth overpgiressamebf T G!EBﬂ)ge\glopE)bposmuu meyltipfRegrgans in-

%%&5 \% kéc!(\:r/lt% Vatq(ssa?nd g%&ﬁ&é aPag}Hﬁt thét%ﬁ @v&t‘eeﬂ'dﬁfﬁ 3|gnallng is invol-

on o I cat ed
vexijllnrabm,aoey of ﬂltb@t(o;sjlwas@)nql@mgb@paﬂqo%)}'hy rg:@orbgas been further vali-

dlatgplﬂ %@E%ﬂstbae%ﬁ%%p@ﬁ*hmﬁ&g% fhesiaendis T@Fﬁtr’ﬁéﬁlates it signal by

nven useful 1n the treatnent of ca

oineiob teliwecpepinbshatee eeaRies: TOHIRLAT Alkiic BPregaaL paminant negave
T@@Bﬁﬁ%howé@f@n/@ﬁﬁél%ﬁé&s inMEEtaambad o dirfethybit®saming .induned fver fibro-
treatment and/ or reventi o ressj

sigdeea/Qiret & (éﬁ%ﬁ |P Néﬂdq‘iﬁgeg%x% é@{?{)ﬁﬁc{)lﬁ kggqur%et acf:qzoo%?Hepa
télbd}@@l?%@ﬂd]ﬁnﬁ@lmﬁ ekipsssside using habntisensd agproach also reduced
n%{ﬂ %gglulx S %f "dut R \Lfé}é i t%e{ilof)é)%\f?é 'G%s(r!ferﬁero/ 3:29)
R‘bBen’ltl? aémélﬂ@@l%ule Inhtbljl@ of8LKétG\é/6604 Bihew bivan therapgHieslly to rat,

h Slg\fjl@%ﬂ ﬂ']gﬁq)ﬁl tﬁ‘léea}g\%ﬁ%of% e%}\)lm ré\é%m\éslﬁduczd Il@ér fl%FOSbs It is quite

Bl eser
refeprasine gy GVES09osveted ¢Q% )he qaaw r@wp mh\ptegextr%:pilular matrix

N%Josmo‘rl bng"/o a kb MR&Surerh&A E3Brdaf8intpbR8rfy; n@d@\hc){&f%e éHects
stroenterolgfg 114: 550- 558 ég\ﬂ @ ?}]hég% ) Br. J

Ve @ctte%ﬁurmgémbWs?ekSifSea@z véth FV6Q0fdERA Y GPHyHe Py

PR RRs es5( f5a077). RRGR ftRtNer thlse studias sugglst that.intRetng TGFP signa-

Cel cachexia or wasting
"(‘%?%R‘-‘fafn/ﬁff‘?\ﬁt"’%?eag'i“em fﬁfﬁwé 'q’f{é}z d'sei\%ad Sci. USA
91:8817- 8821 (1994); Coerver, K A et al., Ml.

Pl o A A o e

ipatnhobemif caldelsds Jostststhahinkibidongd TAH0B] 88Ty is beneficial in resto-

r,lwg—% r%?grpgf%r ng%?hm'tlgg e%@%\lgﬁcoagg{r%é’ﬁ %2@7@@ I'{e@hr@ process. For

e(xgggl@) neutr@b?gw]antly\odl@q tog|GF- BE&’E TResBe &ducq_djgcaﬁ%mg&@ and impr-

c(%g %%):%oyhoggfﬁhé@uhe oEtheQﬁ%o@érmis W&Qd&ﬁl@&ﬁé mluﬁber of monocytes and

ReQiPRi3aehdt v wel ecrq@alpgpern%ﬂlir?gfec_[lg?nd 6(15'553 deRﬂ%Hon |néats Shah
R, Jederakei, 10@8,108\Vo86- 1(&)21%5&01&2IGFM))()&M30 improve healing of

h t t

qq%n%gir %q?unn%lﬁzggraﬁ)blfSQ%QI@E? Q%WAT Pé Ed/? F(’e%8 599%;@? gé? and acce-
162@029und hBhlirgi ot gastawecers frohe rath!énst'lFG:Gut( 4996 a9.50Ri VnThese
%q?%ataog{g 3 neersg h% @%94 %e%&ﬁﬁ?ﬁfﬁ@[z %)WJU%C&EI tgéﬁleﬁcrlalrmﬁ]%h%tlssues

Saisuggest tf@t erhxo@§ea§iw1th 5@0%5@%@%? ?F A woyld persfisby inhibiting
A dgg Lalididitdyen of ALKS and/or ALK4

rﬂos%ﬁgryaatl al Snad% and 10 Smad3 by the agents

of the inventi on can be useful to treat and prevent

di sorders that involve these signalling pathways.
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Activin signalling is also inplicated in the

devel opnent of pul nonary disorders, in particul ar
w@eionosmey hypertensi on and pul nonary fi brosi SPCFHFBP2009/050225

exanpl e, the expression of a %IVI n Ain 15 lung

sanples frompatients with interstitial pul nonary

fibrosis denonstrated strong expres sion of activin A

on nmetaplastic epitheliu hyper pl, as
OB sopisaRicelnd OB |G S eoa et R By Eged Regen-
rdfEh OB RYy-Bet €1(6)e504-5 TN pérkiond) tirhibNotshof LK Bmuoylddie beneficial in

pri%e?mn‘inﬁg"ﬁ»‘ééee%a@ e oS AT D Posegures
findi ngs suggest a potential role for this growth

%E |§o wﬁ Ilc¥te9 lrfobhowga an%f &%tsnﬂqgee ﬁ&%a‘?%%' ﬁar%f SW. Varani J. Bata-

rasud Femd associ at ed
Ceorge ZsWatl |Y§I Dptal Srviearhges ¥ B U@P@aw ] lH’IhOtOﬁ@ﬂ%\?S}d chronological

@ig&%ﬁge Q\?&hq)%s Q)WBEM@OQX/' 13 ?‘QQ%ZA 47@‘@@2 ﬁlov I'QﬁiCEIS(:h;R/,ar‘[z E.

M
Sypadiid cffomen Ly Méw'%t@ el TGP ES R e St TR laves for
cﬁBl@ﬁe%'afhd'1rﬁe rfn@rmlﬁjeﬁﬂlésb ﬁ‘rﬂ)uk@gmﬁlﬂﬁocﬁﬁﬁeﬁ b;’ilIZECprat thetinoin”, Archives

O’If\ééfg’;?sntl @%a?ﬁ)?&,&%'1i3k 48,&{59@8 |br oglaggfls aﬁg%

associ at ed connect ive tissue is a feature 25 of

T%Elﬂgo gnr%rgéﬂ is ?rfglﬁﬁlgf ?ag dd ¢ ;Jelo(%or\{{e; %\SIF%O? ?L ﬁ@sor@@%' M'pgrtlcular
pﬁlhbh@blhg@ddeﬁblﬁm.al)d ponprary fibrogiafgee dMdrest INYV W ang . D,
Ok | f(ﬁ’éﬁﬁ No?he%% ki Srrerbdih ﬁber)\tltle%'g%l/vth M Bonses of pulmonary

us activin A has potentl al effects on
apermsmbgnhawsgﬁ csfls fram @ath-‘nftq)wgbqwg@qry B¥epopary hypertension to transfor-

%rg\xlﬁ%ét@ft BeRht 1 thdQ)lo'rW Qfdr@fo@@rh@i@tprotélﬁﬁ OIRMabs OO DALiE

tructural renode [ observe
1#11BF@STS- Bl pEREHSP el er B e C. e St TR ace-
logic iRtbvERn8YaiBating pNa@ass fibroskUEWeE BpinPhaduadtl. 2606 Apr 28).
ffects of activin A on proliferation and differ-
rentiation of human lung fibrobl asts. Bi ochem
TBIFgphiygels e sncréasatrinmaniri& dtodiis\of ﬂzﬂ_mo@@r& Qﬁ_gpertensiga-(G(yata—Greenwood
%Fﬂgﬁrﬁ%#%‘ie&ﬁbl | Iélr—]igl—: %ﬁ&?é%sélé& é%f A%te%gﬁ@h%ﬁ)yetm expression in
lajpbsrvetgwumcaemd exiproes i treddowaet ipyimenaryi WPeRRSEp g es Physiol.
L]yng% /LM@F gﬁyéuﬂ J06¢ Jdiupeh 1)@2@9 \Q@)S Otl%?fsﬁjgfeg@abé‘suggested that

l'asts accunul ated i'n fibrotic are

pAEnalyeneeihplighcaiderivd TGE-&( |°ﬁ” Y SUTLIALE YD POl s eraaseulr

E]GI hERARRYASAR AP may 28RS eniincad iuvdutarshgmedisivgd tnahe
eomyci n-treated r@ts Si ﬁnl ficant

oy lrARaY VepcUuaiure of 615” 5@@ wif Bulﬁpﬂ?rywﬁ?r{egswﬂ?gakao% Taraseviciene-

@é\@?ﬂh (WéddeK)k’onl d:BVIB@BeraWE Ampbtosacdf phleopamtngcmvascular endothelial
nten Fol - lista rk dI e -
TPl Vg T o b R GE T, (Al 1) Pyl

doo@gpr ’m)CTheteﬁcrEumElbltlagldweaxctimd'ﬁdm nguﬁf'p Isrinsidated gxokiherapeu-

t|8fnt%rven%%§¥n pﬁh!no %Eﬁ%ﬁgm Y, Kojima |. 5 Attenuation

pul monary fibrosis by
folllstatln Am J. Respir. Crit. Care Med. 2005 Sep

ng %?6(%%/87Q‘QEJ§QC) TGRREiGMRg had AR Qéén' uﬁhgllc%@éd i tH® development of
Vi a K4 inhibition m rea ona(w
I@Rizﬁéf@f é@JmOf‘%ﬂ/ feropie rfativatiog|of ABKKS feﬁé'tst Ip éﬁiaﬁ‘g RetHion and down-

b ORRIMAtiE BT RS bSHréddbni hemsatvsvey Petht ébistio procddd duth as plas-
has been denonstrated recently that reduction in

TG-- (3 signalling, through its effector
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Smad3, enhances the nechanical properties and m nera
concentration of the bone matrix, as well as the bone
wormeg/ps7erabl i ng t he bone to better resist frad@mEP2009/050225

These results suggest that rgduction of TG--f3
signalling coul d be consideréd as a therapeutic target

to treat bone 15 disorders. (Balooch G et al. Proc.

Natl. Acad. Sci. US A 2005 Dec 27;102 52% 188 % Th
mMiragen actuatcbinnitser- bieroregtiagd SAL eng PRIV HISAY fafiky, The

hvedick q"éﬁfbﬁeﬁ’t@ it @6@@@%ﬁﬁarmflﬂ©tlcahedlem% Hiay/e bet degorstrated to be
o s Gl R o DRt S o by v
(Hﬁlat%ﬁﬂe TShanur@S;t gapaucdsK sNarb WacHldaWsSblraﬂo Bt Sﬁlgmﬂcance of elevated
pﬁ%o qrg&(ﬁ{y’? B?thﬁ émtg Rgns(?ormlrpgz%g@ fgcqgr%e@@o%g 84 br@ﬁ&o@lveolar lavage

fiulbifoimtidiopatiot pllniknary dihesismapgrits. 4 oh@@ebfgp JViechJ @t elyf181(2):
Z%Q%a‘} %chmahl%a%ggels HE8 L%hlbﬁumaﬁyrf@ﬁ%@fﬁes@rgren -Thorsson G,

I ons ne and/ or

hreemuos@mstrand@aﬁmﬁg M*%tmg@robfam‘!@"wr?fﬁ A AeRR GERIESIN ©f
8h‘§ 03;}%9550 %tab@n Q&hd %ﬁﬁbryrll I@Qrbﬁrth f@&ofﬂb&é efrOcﬂeS/elopmg bleo-
acc

roysd-idise ﬂoulﬁ@@ﬁwg'%}iﬁsg['hgasf %@hl”?VBﬁt n%g% PR sed

herein for conpounds of the for mJI a I thel r salts or
their solvents) for tr r n i- e
BRNsehaY| iege %n%{ta&ﬂv ‘C un IE % Elé @a&n%_%‘?@&%r me

lé'téldl bériel temsfeqreduited in m@gemmetdm&ncmawgwqma ipnvilgftypg mice, whereas
Q:oof I&?Sﬂanvg%tsr?fggf atﬁwé?%égg iﬁgﬁl{n%\éﬁgutt S @ to QB%Q%S%H(QMng TGF-p1

tion or
dhatkinge (Kreatil N aargwdl TV, &ermosaNnglg Lhé%ffﬁgefftﬁf e%ﬁ%@spﬁ of fans-

f%rrnﬁﬁ g;%mh fgétalsgétg ﬁ'esf %ﬁ@ﬁ_r&fep@w ﬁdlrﬁéharﬂé@ﬂﬁlﬁéorﬁfcm induced

con ion nedi at e I nhi bition or_ A

lumghinkint: correlation Mjaée@'r@wérfBIOé'S Begbhtng (ES @Ogg?f May:28(3):233-50.
ARRNKABALNY: TARIBH SctRERIN df LK 5 idvieindiedted i plindasgdibrosis.
nephropathy, renal interstitial fibrosis, renal

fibrosis resulting fromconplications of drug
%P@&Mﬁﬂnaﬁ&!% MOMANEALDB T2Rars RET hmo@@émﬁﬁthe inggntion may be

gnﬁ ﬁéter%?}gwgﬁtggfg rl?geE%{hcl dif %n%’rgstgt%tcap rb(?@%,tt@ nucﬁc g?é%ﬁc cancer,
atdidgiehesisabtetastasisi hihvecs, iean #1 thatreatheht aqdmlpt@/@ntlon of tumor pro-
hepatitis, disorders of the biliary tree, pulnonary
f°Bt 0si s, pul monary hypertension, acute |ung injury,

adult respiratory distress syndrone, idiopathic
ngvaﬁ\%Mn% FPJ Q@re%oprégbﬁ’ Bf §ct19ih$§ fnk&d to%%tﬂbldd’ﬁéﬂ@éc}’rders that involve

I Sease nonary di sease d ous, or

exeP el s 1T, RS D QLD (Edr G MRSR L) 2T ResoirCol
eNBRsbMe. mqaggS) Ihdlel 81 &,al.dBbercad Biuphgs. ey oPatinyR05:441- 448

myocarditis cul ar
thﬁ‘é)r vetspes gs? e Hg’ctﬂl%”%gca r%&?égﬁgﬁga Bleser ot a'gHepatOIOgy
pé:0b3-b€r aowepawmwmmea rogat/h@iin. éxedsHIOGS9ei48 (1997) Sugiyama,
&Vgﬁqﬁf, ?sﬁgt'?o'&zﬁ or Calr119 36%'59'(%9%9m£'§%t N Eﬁ\h‘@@ 9%‘%@5 5215

vvoun heal'i'ng ' resul fromtrauna
()1r999)l)lrlg‘lan:rahatwmeﬁwgnsq§de ot dﬂq)egndaalnﬁ &b, Aar frdiespir. Cell Mol. Biol.

%" E? 8k Pho1$ ega{e%g%; stirlg! (Mé%ﬁ ar IOlSétSaI ﬂzl%cp/lvé}g IES® IS¢ USA

em ¢ scl 0SI S, er mat Oﬁ%ﬁflt S,

a1 A1 892 <1Qﬂ4a&0§wqrﬁ<pé\ el MRb i ErgPe SYEHED o) Cinriano, S

@aleteal eEﬁ(%cHh@o 15 WG LY, (28b@heliseBsesr @htheidgieal responses in the
Raynaud' s syndrone,
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fibrotic cancers, tunor netastasis growh

radi ati on-induced fibrosis, thronbosis, and bone
WO29pU987223ns such as osteopeni a and ost eopor osiPCT/ERD@NS0225

are associated with |ncrease% _cal ci um depl etion or

resorption or in which sti mil“ati on of bone formation

and calciumfixation 15 in the bone is desirable.

Di seases or conditions nedi ated )/ ALK-5 inhi bition

ogatral netyPes SysieE e LOgRrb- ¢t pleddr V- pwesde 1260 %374&11%8%)
L‘%b§r€¢\3 €t a|V\@s<';51 vl 159 %04 3A b l(l'rggb) SasRHl BOGCH.ONbGochem. Int.

i Ssease, con-. gestive art fail
39@99%{%&@% D5 Cias Cr g(ﬁ‘ ey d di &9\%(9% at /s%‘é)sélgur al. 58:174-187
(PedoyRIRas, }G IRy e alt, enas inas. 82015:h €2ir(@0¢4) nardudivaderdicakieli, Oahly, A.

ul c ul cer Str S
LPES; B, SOSGPUE P O il R A 00 s e
She\ph trapaGHRYR andippdivinedn aetayoerpistitadnato ifduse exarelllarzmatrix
di t 0 j [ I
L e -
a mej or component, including, but not [imted to

KRN et 5r95t'h§t' intibifich il ALKB%n8/0AANK4 bHdéSﬁorfAlaﬁHrQSlginadz and
or exanple, hepatitis B virus

C
quzci}sby(tp{;%entsaqﬁd%l@yeqtlﬁa Goebe 9ss q{gb\%qqtlapg prevent dlsorders that
iRRRASIEQIRALMASY Bath@ayshary biliary cirrhosis,
restenosis, retroperitoneal fibrosis, nmesenteric
fibrosis, endonetr|05|s kel oi ds, cancer, abnornmm
AsiGa sfgbléllﬁrtg i® ﬁlsollm;ﬁllcawm meydevehmmndefrmj,lm@taay disorderanid particular

&Irﬁé\r&%/ry S|on an ﬁgﬂm&a#fﬁésﬁwg& p%r th%t?ﬁ(ﬂeg&&ri\ Yfactivin A in

Ses resen I hventlon s
lapsanpes fe)nsﬁatlentslvuthlenta§tlﬂrﬁ+raulofonam &biovie demppetraggd strong expres-

gc?nncﬁsalct?vlr{ R&h %t%sﬁ‘@%&ﬁefﬁrﬁ' ér‘ﬁla@%@gtﬁ %@%I@):el@séé‘éﬁﬁamated

extrinsic 83 ma. Treatnent of asth
¢e§s a@nd elveoahBawPRIAeSE: cvan%r@%@ﬁﬁﬂs%frw@ pafiism i A or secondary

Byp eﬁelgslon@chol/@@ébﬁrﬂéﬁ‘t lﬁn@hor'éaétﬁéraatl\ﬂf/-\ag%mooth muscle

exh|b|t|n eezin ed_or
Qﬁllgdﬁg@@}d@g§§ug%§g@ Qétn‘ﬁtixﬂd gﬁq for thl%q{o@{rlg gﬁtg@ A, in the pathoge-
rﬁ&tslld? BDInﬁJﬂ%@G@Mé refnod@jirgrasV2i26DR0BE22Hal pulmonary fibrosis and pul-
PCT/ EP2009/ 05 nedi.cal.,concern.an . e

PR DB FRBLEE antou a9 Pnaew dephimt (g < Fukayama .
060 S, Namavej @oche Y1 Fikscipat Expassan qsnmltrmrs@ctta@ ﬁ@nvm Aygrotein in
r,gfngrsgl wf [ %%%Ins a P?&ate%ﬁﬁﬂerﬁﬁ‘i&%ﬁm%ﬂ%b@é@s A)m J. F’atholI I1996

Ic e e treatnent of asthma w
Mer W(Qjéﬁbéa) By inceehse gdflﬁr@té@ﬁjﬁgngpmatg@gg}qet:y«/edrssue is a feature

ficFosid 5@%@&7&@ hﬂgrt%wneAéﬁlthﬁéd ee@ldemonstrated to mo-

ronC onstrictor attack venment in lu 9
W}?ﬁ@hp@ﬁn b fibsopgste b hi )r%\ﬁ)g Wﬁrléggp TSAPESH. to PEO ﬁé&g}lon and its
ElHérEHt%ﬁlorb@lt@MV&%ﬂfb%t s dcedhifeds bedhtidl effi@ms o proliferation of lung

fltﬁo{)@@ﬁg éﬂg tt%dlﬁ%rggtlxqtle? ngq m(}é@g}qas&ﬁqﬁer ap¥i‘lt&lglé? ? a%t['(uc\'%al remodel-

lidg cﬂb@@rUédSl,n pubrorakefiipdsts @t tiypemdrisami@bge i, Nasgse T, Teramoto S,

%gt%{é%n%) arg%g? %]I'rfa% fn%gﬁallr t lE?fgag 4t %cp Lﬂ&hgrl ﬁgﬁfér%tlon and differ-

Embqat@otoit;hurpamlneg tibjob!aszjs rBionpedi Biophig' Res. Wﬂ?tﬁ’g 1996 Nov 12; 228(2):

?éTOQ |§ct|8n 'E)F éﬁﬁbr%g HEBLlce @%%Wgﬁ’chgl%ﬂ.@@ﬂw 2 results

antla percentage of asthimatics and

oHee amegpiamcﬁsta@m pinastide Ade acroppages dtfiiedss inggdung. and was

B& &84 RffinARRldts fcbuibted@™ thk fiBroti@bred, AdriBisMGTORR Foflistatin, an anta-
ubstantially distant from any previously

adn1n|stered synptomati c ast hma therapy.
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O her inflammtory or obstructive airways di seases and

conditions to which the present in- 15 vention is
wappbigakd e i ncl ude adul t/acute respiratory di BCT/EBR09/050225

syndrome (ARDS), chronic ob:- tructlve pul nonary or

ai rways di sease (COPD or CCA‘ i ncl udi ng chronic

bronchitis, or dyspnea aSSOCIated therew t h,

enphysen as ex at on ir S
D8 BB SOTRUTE S b B TeRIe ot SPRLrerl (R Pg symbeRof me-
crpgtidge s amdieudropiais in blhad:leﬂlvddslanga\tdgeraaﬁyeduﬁémthlerw@am content. Fol-
I|siﬁl,tl(r)1\?\1}]alrifed?l g%c%@@llegr?ﬁ%gﬁ éﬁs |9f|| rgﬁ\g dsa'aF%%Pc%Bt%E trpé’@é}?rn&ttoh%f lung
arahigechirediaod att.:@rtuate;imm flbmsmagb F, t,(hrrabaaye@hld‘t‘l FpﬂsebamedKOJlmal
A@nggtgwotf my&h H&%Eed I f' brbQ§ Yy %ﬂls@pﬁ/m‘fcj 'R\égpfr Crit. Care

al rways |se ses e present I nvention I's
M@%ﬂpp%§99é51ﬁaﬁhﬁ%‘m%neunnconl05|s (an inflammatory,

commonl y occupational, disease of the | ungs,

frequently acco ani ed by alr S obstruction,
T*Wﬁ%ft)'ﬁe&“h'@ﬂf‘%ﬁ?ta"” 'anading wia AR e eHeRISDRP F@B‘E‘é‘?@&"pemd
tol baIvahériciadfor €He teHaghé&)t obpulMBBdr filrbsié Je plino BB @PpStension.

i ncluding, for exanple, alumnosis, anthra 25 cosis,

asbestosis, chalicosis, ptilosis, siderosis,
It 8ad haxosiesonstedietesersly dred rdsystiinin I GE - sx@ra#frwgrtatdugh itheffector

Sri%i(%e %ﬁl@arﬁg%&g%chlbrg&l 'BFO%E%E gntp%h c?nceﬂi!?ét%h lf 13 Rhe matrix,

apuélimasribe Horfe rbas:sse@bhmg thebone t@rbﬁétesres'mjmmarﬂ@sg eepylisssuggest
thgﬁ'@&lﬁﬁlo@ bf ASE-BQignBAFPRIuRE beIBnEHLAER BRE YWY REKIL @Jr‘g?ét QA bone

be treated in accordance with the invention
digfrietar (Palopen Fodat yrory fer 14494 %‘P’r Y PPHR 005 ReoAd 494152): 8813- 8).
THUS! NBBB6Y oYERBY aftiiafidh df ARk ; ,ls Algdnbicatkd R)?lrﬂlcrea‘émg makeral density

PPH. precapil | uJ nonar ertensi on; nar
St A PoRB et PR OO ) e G e ypbaly §TestaNions,
mlﬂqueg foe agdnayle, dstdbpgrad, h)lstEopmbmﬁ@btyard%;qmerotlﬁaﬂsllsord,ers in which low

ot n 09/.087225 PCT/ EP2009/ 050225
bon@in a5 edrenS'S’aﬁrﬁng h?%}é\% %gedks/ggem c pul nonary

arteriopathy; functional classes Ito |V pul nonary

H%er@%&%rgﬁ% ﬁﬁgg ir?x'i’b’qlon l{)lf APR: %réﬁdm’ RER MQFgéfo%?s e 'oﬂh%qnventlon are

or second ntricul

: ary t
usgyud nuhe tre@meniafcprditiapgimadiatad & tBeALK5 angies ALKk riev@tors

TR8eRBih Gctdr8ancBWithtite BIEROS rdy be Q%ﬁbﬂHN@MrMyIaCUC
medi astinal fibrosis, anomal ous pul nbnary venous
drai nage, pul nonary 5 venooccl usive disease, coll agen

TheagT6el a@&ording RS mrthéomﬁm thalinvee@ntpréliideane usd-d\égehts wthe

in %&g@{ﬂ”{’@fgr \H%rgglts %F%TSIQ érl c%&yﬁ%cﬁg? gweffgrﬁ%%u rglrns%ﬁé or their
sdivepisl foe reatong, or omvemtlng aalistasel ot conditiprunedinted \by dNLEeRiabipition or
Albb{]a ﬁ{hﬁtlow @rl tli1 l\%ﬁ)@%}eaéatt%h GF ? meglcgrlgé%eféret?e,atig%go %rle\éenting a
d@epgguqmdthgn meghteall byi ALifefeinhibiiem aadled-4 inhitfiodi sewelkas to said

agfé'n%’%?lu@é mCtﬁ@{rEétﬁ'lEMt d:\*)é%leld%%b?e ortof&ilich. cel | di sease,

her coagul ati on di sorder, chronic thronboenbol i
connectlve ti ssue dlsease Iupus schi st osom asi s,

DiS&dses 6PESHARILS niRkiakdl m&tylnﬁlﬁﬂbﬁ bRk K- h‘iﬁﬁﬁﬂ@)’nmsg‘lcﬁnerulo—
n%%flmpﬁégtlcr{égﬁr%}) 3?"‘20%&:9%?”%& Eyeg?ebggﬁjc;)rynlnggc%%rncégﬁropathy renal

interstitial fibrosis, renal fibrosis resulting from complications of drug exposure, HIV-
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pul monary hypertensi on associated with di sorders of
the respiratory system and/ or hypox- 15 em a,
WO pbghizeny) chroni ¢ obstructive pul nonary di seaBE&/EP2009/050225
interstitial [ung disease, fep di s ordered
breat hi ng, al veol ar hypoventilation disorders, chronic
exposure to high altitude, neo- natal |ung dlsease and
al veol ar-capi |l ary dyspl asia, but especjally chronic
oGSO QPSR ST o dDE A Ve 36 R ot B i@ s hepatic

dysnmttwh%&tnb@lam@ad lhfeencmsl mmr ynon‘ub@a* Bspaitis, Higpaddrs olthabiliary tree,

Lﬁﬁ ﬂH ona r’t |o c't ! b%.used Eto strre'(%t distress
PYRIS Psése% c*rvaa ?{‘é HUAEH P9 YV oSt EePrEy
sydd&u&ee)nopmtl&mwllrmnaqblébmapthlc(cmsguctf@elohlemnefysild’dbse:Ipelmonary
di a%g ldeggjlgfteﬁgn% %,Fto ic alyg ﬁufbﬁﬁbﬁgﬁg%dﬁb:'ﬂms@é Iggstlve heart
faMﬁ Cljateg sarpmyap@thu n@/@é@f@&'fi aasqyias stamepis. restemapic athFOSderOS'S
oiz® g@a?ﬁr?g %%Qal%ﬁarﬂﬁ'& ‘Hrcﬁlféf?‘étrv@ Qnﬂegr%tlﬁé'ﬁtl‘@y §)Ecre§§\|75 @rshybértr@phlc

['ar gel y unmet nedical need. There are on
b fOTEFioN BV B8 SEBTIS PRRIMINgeUriAg y@@&ﬂhe@aﬂg ?ﬁﬁ%‘&'l‘%from trauma

or@u\ﬁ;ﬁﬁaﬂjﬁblﬁmds |T;Bdr1fﬂn}éall dhdtshe damemadiespag®irodditid CietbosaRebsis,

scle or cachexi.a, dafewnmre

pr&]?r&@%"easryé‘eﬂ‘éce%? 95@$ |d8i5Té51‘t°’f%‘?5”‘Ph%oiyényoﬁ'g?’éé‘%P%ﬁwggerlsn'mpa'md
nélﬁkdoglctanUncﬂimlstnateferéchnEScB/sfudcttmgsAlmM\ényleraﬂdisms, Réypaudis gittdrome,
f|bé% ca?x‘%g% t LIJFBOEI'OI’% ;gt?esglsf ow?rh réldl%qurr\ zn%hcéw&?ggfsg&hrg%?é\%{jia\r}g bone
candigorgsueh at osteerraia dndmstdoporabis whieh araeptiatetbwiticinereaskd
el ST Ko T RRE Ry P TR SRR BRN: Rul it ardbalcimeaton
'nd@%bqﬂépw}es"m 2009/ 087225 PCT/ EP2009/ 050225 - 32

Myostatin, a nmenber of the transform ng growh factor

3 (TGH(3) famly, is a key negative ul at or of
Digasr PFOTHITEET BEHaSE bV ALK ] Ser BUEGE Ve tiker's fena

dlé'éﬂé”@rhcb@dynéﬂﬂdtsbaﬁ*Gilberﬁ(ﬁthealuﬁQJ%ﬁhtﬁlshwﬂ@fﬁofﬁw‘lyldney disease, con-
ati1 n ene

f nmut t.h
st e BToL P S SR e FabRpavaypertension.
uI&Ik}Uﬁdllbw.ngedlalmltsc (2eB4ghronic Enerk, gadtricMipdrs, 36D d2eRAalI262889). ocular
.Th f
dlaorrgw hctggn%r \g&}sng% cﬁefose% ng%(?%‘; ?‘fyr ﬂweog%d ﬁéﬁﬁ!} ‘Tabtg?clal ﬂHa%lneAlz
hexpeigdisdase atiradosclerass, p@rltgmqﬁjar@gsubmm@l)@a‘lhﬁl@ any dlsease wherein

LTSS & n%}&fdo fp%n&\fQHQMQe%&' R iRked W Ridnsy Mrbdls I|&hdmt983ls and
causes | oss of muscle mass (Reisz-Porszasz et al

"VGQW%&)'S Arexapplg ohepgtitts: Bigis (HBY), hengids Eayusif#saplpehol-induced
dpalitis, ﬁé&\%dﬂﬂiﬁ%téé‘m bﬁ@é@%l@l@ﬁilrﬂ{o@ls BdRBbEs, TRESpeddbeal fibrosis,

m%?e%ﬁq%@% r%%gsenlo oséb@lm ianfgé)agrngrﬁ EWS?WB% inflammatory

disyreédrenscarring@nd phad-aging ofthefskinyost ati n i nduces cachexi a
(Zinmmers et al (2002) Science 296: 1486- 1488), whereas
inhibition of nyostatin by, for exanple, the nyostatin

Infizumatatyi ariohgfriativd ivdys dded@sitmehidateprensstineentias & applicable

e e
extinsig) <al(e2@023)sthmm Treqnen of asima s@gsotts bgyaderyigbd AaAmEtacing
tr@étmér%%@%)biéocﬁso% g. Datds thAcadr 5 rs ofldY&( 2Bibiting wheezing symptoms

I'n addition,
and diagnosed or diagnosable as “wheezy mfants an established patient category of major



10

15

20

25

30

vated nyostatin | evels have been observed in both
experinental and clinical nuscle atro- phies such as

WO mopasizents W th Human | mmunodefi ci ency Vi r usPQHER)009/050225
cancer or liver cirrhosis asywell as in sarcopenia of
old age and under glucocorticoid-treatnent (Ma et al
(2003) Am J. Physiol. Endocrinol. Metab. 285:
E363- 371; CGonzal es- Cadayi d al 199

iR corsein TG SRR UG oL BN B¢ B E RS (6o
caver(iefteIis A;Jrﬂcul&%ﬂmmaﬁS Boidiiton &8@fer@ddo de Syreesenfat syldrome”.)

P&%ﬁ‘gg%'& @%(g \/{P#Wtreaﬁv dﬁ t) ‘thsr¥1J tll%e efy%encezc‘i bi%)—zducy??r%&ency or

sdvatity bf $yonsoraatictatiaal, wen beadutsr asqhmwlgloabroatﬂrmphﬁegoremtﬁck impro-
A PO By IR R 0y Sk b B
regBeeadequitepest fat pthers pynriPwatiiheragh |- 9%@21)@‘0( peistegdedjto restrict or
al A bt i affe& wHeB Vt ocBlir8] for @@mpRlartdfiamVRbGQY. @r o:ortlcostermd)

mat ur e n}/ost atin has been shown to act via activ

ORGP 1oRn & BRI POH PANE LD FEIME P RATIEHE be QRRJTent in sublects

t’foﬁ@ﬁlp%ﬁﬁng dilpﬁﬁki; POy hieg dipflehak pscgaiesd adthaktidsy883)ne, common
Ies

o P R PAroEREI T VRSE B LRPlEIae Hors B Bl eq betveer

thiihoursf abaun 4its 6 bel, L.e@\aed titne nomhallgistibdarftibibyr distbintetanoanyagrdviously

SRR SR Bl ab00g 1S, Moreoyer. 50

differentiati on and causes skMC hypertrophy.

H%ﬁé’r%% o 'o‘f)s C%Vec‘%)ﬁ/myg d%ggée%ta‘ﬂh cgﬁcﬁtgng% which the present in-

C aracteri oné mass and m cr o-
vegttiem IStaéé'!an'QImC('}@?@ldP'H?%H‘ﬁ* ERsPiEHoy distess Yademey\RRS chronic ob-

SRRORESNBM arl BCHiRRATE dibEaslBOPDIAR@AAD)Yin@iMding chronic bronchitis, or
susceptibility to fracture. The osteoporotic_syndr
& ey Bymerreac-

dvsgn?ﬁﬁ%spc'ﬁt&eéieé%yv'theﬁ%%s@a%fgﬂ%'ﬁsr?a? "RR°B 608
tl\ﬁfﬁél’é@a@&w:{&&ﬁéﬂﬁug thddpgli is oanﬂan@r hig thhakd drug therapy. The invent-

BRI ARORARRln P RS P SRR Bae M g angyor

e.gedbﬂa,tarmm:hc Ehtﬁrrhailcdframpwmhrm@prmmmrm anedctstepordlier inflamma-
f b

to %r o%r t?LfCt ca{j L\X/c}ié/ts glrsrgng%g\% Evnlé:? ae%g%ﬁfin%}glgﬁf CJth(%%‘eqﬁaude

preagiosenidsia@nunfemnEtarieerinenyy deayratienal ligrese ot thé Iungs frequently

aéc%%gﬂléﬁgy élﬂﬁa‘yg @S@lr@ﬁor@%@ﬁwe%hr&rﬁ@or‘ VRN EAPEHGHnABS) repeated
armaceutical . I'n a yet further aspect the

mhﬁ'@@ﬁ‘tqféHStF ity Ma@geravmerw&aeﬁﬁwn%dwm PYRRIS: aﬂ“r”@%ﬁ%’%@”‘hfa'

b 8stHRtsRNEHAlIERRS ptlis; Ridarosis 8R0Sk abiestowk bhd bywsesised

caIC|un1depIet|on or resorption or in which

stimul ati on of bone formation and cal cium fixation in

Pt atiipthe dissaskesi doatitien inbdintet b AaK-5 islspitai @l ALYK-4 inhibition is pul-
har maceut i.cal | effeectiv f 0

Brgnuro g eyion B rBdss fief TR HieelR BHFEbs gntdior osteo-

perosieavabl e ester, or aC|d addltlon salt thereof is

adm nistered to a patient in need of such treatnent.

15 In a yet further aspect the invention includes a

Ppimenansi deRariesaipn toiteeated I8 @csasdanse stk s inggngen includes primary

pulmonary hypertension (PPH); secondary pulmonary hypertension (SPH); familial PPH,
sporadic PPH; precapillary pulmonary hypertension; pulmonary arterial hypertension (PAH);

pulmonary artery hypertension; idiopathic pulmonary hypertension; thrombotic pulmonary
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treating bone conditions which are associated wth
i ncreased cal ciumdepletion or resorption or in which

WOs2009987225i on of bone formati on and cal ci um f i Y&IVER2009050225

the bone is desirable conprising an agent of the

i nvention, or a pharnaceutiCéﬂry-acceptable and

-cl eavabl e ester, 20 or acid addition salt thereof, in

adm xture with a pharmaceutically acceptabl e

aetecomEittyn(T PA); glekoganic mimerany artariopathy; dungtiend glpsges to IV pulmonary

r?/ﬁ@r?e%gloh hedidy % mg/prs%q%%ségﬁemﬁ odiated t@gﬁﬁﬁcoﬁd‘jary to, left

e 1 nventi manuf act ure of a nedi canent

\/lehfé‘Cw'iifeb[@WEﬁtO“om'”ﬁf‘@!"@r‘ﬂ' disRassr cAPsBisHE F&‘-‘d’ﬁéﬁdt“ﬁo?ﬁ’”’fz%e”os's
d | g ?I rﬁé‘dués\ﬂhély.bﬁbfsmﬁédﬁ%dl&s@)sma@d/ebyugmamuge I’pglmonary
ra I Ol ape

s hat e i ncor p el e o
VGBPRSFIUEVE H'Béﬁea?‘gla TGEFH? @S%Cﬁ%% gﬁﬁﬁﬁ"%flsehuna\r’fru
:ﬁb&%n(&ﬂ@@@nd taszmdsucm@ férﬁl)armSesf mdnrtab heant (Ns¢asenpurapnary
vrelg%t&g}ygg gt (l‘,h(ro | (\aljbest V?tgle%ﬁ rr'10¥1'a{¥uc¥ s%rll]'rﬁgrsh%rlr{un% dlseasaa sleep-
cﬂibﬁde(rédwusreaumngealvmagp;mveaul@os@scrmlr fqh@altq RYROSYE Kohigh altitude,
ne%geﬁa)lurg(gcg?etalgg Aﬂ\}e%%zgapﬁww g%gla' SckeHINfeLsd oiter BSagulation

OVl rus expression construct I n
d!mcéaﬂ chearli¢ romtieempal |Cf>”féi§“V9rtt§ék{ﬁT@F??éﬁt Hpuse RPHERIpAHRSTS, Sar-

%&@g.gqﬂ ?hﬂmbﬁ&g%gb oy s ein is dissolved at

ris- pH 8.0, 150 nM NaCl, 5 nmM
DTT. ALK5 T204D is dissolved to 2.5 pg/m in assay

M%&% ry hydenaysioPdfokareatedth BEMoFaahGe WiEH thp lrhvéntbn id opf\particularly

M i ko) DL B RO o o

Saanatisy cafr@m|dot%robt\x/eqbulmmnas&hqeab@ﬁritenstiﬁdl uho dise&SET sleep-dis-

&%@%W@E%ps%\/é é{:@p%g tl(ﬁt chdee?lecHFdn%p furd ﬁJsmgl'@é\gtude neo-

are ed In assay buffer wt
AT (. oRBasdvinccalveokreRpitpr d Bspasia/ Ryt eemsally g@ropqc ogf;truct:ve pulmo-
,;aa;%g,sgg o' eference 5 conpound are added to the
appropriate wells of 96 well Ubottoned plate. Total
enzyne activity is determ ned by neasuring ALKS T204D

inbidsi ihduded RiHRERNG MO anPMitBsiK innRsR ulal.nhi bi t or
l(r}g elrencé conpomﬁ%s ‘f@ﬂ sapem f?lc binding (NSB) is

determ ned by neasuring the activity of ALKS T204D in
@&Pﬂpdﬂn% enee pm‘senﬂ\lni@ Hionaseset mhirddt rauscle elfseasasdecluding muscular

0 I S
SRR 65 connbln iy THROBATEY, 1 SOy bRy, secers
ﬂdmwoamy 2Onmgirdie Mussle BystephpdracinetdpuichoneiphPygbiophy), sarco-
fi naalﬂ Sgy .concent ration). 20 pl of ALKS5 T204D (2.5
Bed]/'n? u |on) is added per well (50 ng/well final
assay concentratl on). The plates are left to incubate

e ggeg%ftrﬁ@%@fa%né'éal%eg Qlichld} rﬁﬂjs'&kéta%%ﬁhlé@arﬁﬂ d@froéﬁ'@é |§1a>1argely

Il toinitiate t eacft %néé er
pEBHERRlngskl e are1siIEN cRePANSA RePTovE] Ralhe ggyasso e
ﬁﬂ?&%ﬁ‘llg?r@gﬂsorﬂimIyTrt"ﬁe/éTé% dﬂcénée‘ilrﬁiﬂe@%rﬁd-ﬂawtfsolelvﬁaw% or cachexia,
unl abel | e AT [ i ssol ve n
) m vemore gt ash ool e Tital s Ao RAgRP R ppese
U@gé.enlfz) Gildrpss thd veigaplpsoqdi dat reot V@cdlmly@ﬁe{:ﬁﬁﬁcmpgnoyth and
ﬁmctlon r?ercle'l Psl t[:j\lere}olreeagj n(’;'\eTchor effective therapies to treat functional impairments
associated with muscle diseases related to cachexia (e.g. in cancer, HIV and COPD), disuse

atrophy, sarcopenia and dystrophy.



10

15

20

25

30

solution such that the final assay concentration per
well is 0.1 pG. Follow ng addition of the ATP m x,

wWa wed/pi7arses are i ncubated at room t enper at ur e FGVEE009/050225

m nutes. The ki nase reaction %O is term nated by the
addi tion of 50 pL Stop Buf f 67 (20 MM Tris-HCl pH 7.4,
10 MM EDTA). 75 pl/well fromthe reaction plate is
transferred to a Multiscreen-1P plate (Milti Screen-1P
plates are prepared by added 50 pL of 70% (v/v)

MLBARPla REhpaMk {heaﬁ%fbﬂﬁH@éﬁoﬁzﬂw ffa@tbr § TG‘F[{) ey, Rta K@Oﬁgatlve

tenperature. The ethanol 1S renp grp ation A ckeletal
ORI SKTIGRHETFS MoVt NRIEE SPHO GR | 2 T gt skeleta
nfeRtle MOpe lvEDAVHTHS Gt mcrtbﬁ;r\@hramesnya&enmg@fwmbrémteetebyMcPherron et

RS s 0 o A By 5, 10 Bt

lrabérmm g dﬂlrﬂiyd)lsiragn ooff skastel muscle drowethghddisordghsewas confirmed in a wide

P
Bl K 588 2 Ml PG Ry SRR b SR casion g myo-
statie nrgms:leeaauses lossaf efugtie Waﬁ%(ﬁﬁﬁéd:’qf??@ﬁ# elrrd (4PRBKAUT- rde. 285:876-
égg #/\)h@%%%ﬁ‘ﬁ]o&gtl lﬂtn'ﬁ @ﬁ‘g/et meé%le@ts@eléiéﬂ rﬁ@scleﬂnésﬁ%n@\f@dhced body

nut es. e Mul ti Screen-

fatbkstal (3e02) Bmcpem ﬁfomyér%%% CREMTHER!: @‘?gaew accpigigpce systemic

aghﬁ?ma 205 P8 ARt maéseééoﬁmb ozaﬁirh@rlsaaball (Ize@t)m&ecmz% 1486-
etected and quantified 0 go nt ™ at e- @I L ntibod

¥8BmyheRas @é'lb't'g% PWY?%‘%&" b‘?@f*g?eo © WBS 99FH 558 y

N rEFé%@QQhQ&@a?ﬁESS arﬁﬁstn@ﬁgmmuwdﬂyp@cmld ragistruphtcondxveice (Bogda-

i nventio | S n

RRViER eLa) (Epg;ggiatt%e ﬁg@ 4312%12% E?@ég’%@%n{sm fg zg)gg) Armf NS %2: 832-

greehvelfabh wt 41 (20032, too. IZ@O@CWSCUéOQ(@6)t HeB4ReISB4B)y kprasiition, ele-

\{nﬁgjtnlng)g%gn ?ep/'gl %aveegé%g\rdbggg%ﬂnlb%wt&g @Qal%ﬁ%hrﬁmmsblg atro-

es can ents of
phinsesach wna:raeerms wih US@ﬁmmrasnc@@ﬁq'wv Aeutiy), 5@*&?{ 8r ljvgF cirrhosis

éésv?eu' 'd nr??égbdd%%'o@eld a‘ﬁfbtahd Qhé'@rglLQBd}lﬁtlc%W%a@rﬂ@rﬂ?gMéléCbl (8803) Am.

mmat or broncho |Iatory ISte}WQ%% Natl.
e RAT M POF R GG S AL e Proc. Na
Ralit 56 Wsahhossl ok hiesek BRI IRERAIPoRzagbsttal (RODBNVRIFIENTO. 285:876-888

e AL, R B35S Ul 35, 152 BN ARG v o

fifrepapeaiat dfenyaetativ inhipitork as trehtm@éntsdsr opscalr atropéassandfdystrophies.
reduci ng required dosaging or potential side effects
of such drugs. An agent of the invention may be m xed
Tt thodenef aotiomalmeyostatieis stlit unyles invettigaiass Itisyelgliyqhywel! established
Hgt%@fa%ﬁ‘slgﬁgk grﬁ&JHP]"é%héd (L8E Sl b (9B04) an. RdTDRl. Sél&rﬁﬁ 61-86).

Sepa S|rrutaneousyW|th or after
Moweverdnatgresrnmaém beg syen shogn & e VigrRAvIn HPe ARead SF‘y"“ receptor

@iﬁ%%%sé DKy A e oY uﬁlagr’éocwé’s R@war@r’d@ﬁa et al (2003) Mol. Cell. Biol. 23:

cocorticosteroids such

DR 2k Haweyrs arEbR BHaes ﬁ*ﬁﬁ{e\?@agﬁfﬁ8é'5@6%i‘%}r?§?%'bed Myo-
&hit i€ SOV E@toahhiDdEerehiagiomend wLﬁaonpmr\neS/t\Lef sigaiging. Moreover,

aeh e onersoTer: R sl 4R R becroony.

3, 11, 14, 17, 19, 26, 34, 37, 39, 51 60, 20 67, 72,

éétﬁg[%%%%sg %\?%ygtg %gcl%ﬁygﬂ%%/dg’ﬁ&@ﬁaae\ﬁ@e@@g/ B3R H8ke mA& and micro-

architectural deterioration of bone tissue, with a consequent increase in bone fragility and

susceptibility to fracture. The osteoporotic syndrome is multi faceted, encompassing primary
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WD 03/ 72592, WO 04/39827 and WO 04/ 66920;
non-steroi dal glucocorticoid receptor agonists, such

WO280%/132%8 descri bed in DE 10261874, WD 00/ 0053CT/BR2N09/050225

02/ 10143, WO 03/82280, WO Og¥ 82787, WD 03/86294, WO

03/ 104195, WD 03/101932, WO A1 05229, WD 04/18429, WO
04/ 19935, WD 04/26248 and WO 05/ 05452; LTB4

ant agoni sts such as 25 BlIIL 284, CP-195543, DPC11870,
disPBIPTE8UsARSIPARTEEOPALYal Ry 99 Telatedostenpsasis, andeggspdery senditions

=L &Ry d@é@e"&@é:tgs orSBed?&b?@ﬁlTh@Qre@ﬁé’rﬁ&al prgettiBOS®I composition
described in US 545170

an

of RergydAarisalong ity boge gss éi‘fb R%9%809%? ] E{ﬁﬁékd%‘? T§1epis pf a bone's
doasito rait obatie, SR2640, W-48,252, 1C 198615, MK-571,
LY-171883, Ro 24-5913 and L- 648051; Dopam ne receptor
agoni sts such as cabergoline, bronocriptine,
Tl’ﬂ)pllrﬂ&l fusther apdct4he3iBvention includes an agent of the invention for use as a

dr ox [2-[[2-[[3-(2- phenyl et hoxy) - propyl ] sul fonyl ]
%%HnTTé%?ho]ethyl] 2(3H) - benzot hi - azol one and
phar maceutically acceptable salts thereof (the

IH%&Egﬁhhé}rdsg&t% |ﬁ\Q3n%rpl%§!U&Js)a metﬁé? fR ﬂﬂ@ﬁt&)g or #BE¢hg bone

tors such as ciloml ast l o @
angiliesivhiehare aeseciateskwilirndreased CRWM dahledem s \gsarPHITRE AN which
diNaRRdr oBAKS FFm38eHarBayain fixaB6irindbhd b&hk is desirable in which an

(Sch Pl Pr od
opaagsasmaspla 51t puorRer 67 S5 e YRRl JPherma-
M aitphccep@bRANA/-08X2BR eB@T/cEBE@@@d@(S’O%BhererGS @D(DnBOBIed to a

IM, CC-10004 (Cel gene), VNb54/ UNB65
é ?tg'ép?gd)c’fs"fmq&q anabe), KW 4490 (Kyowa Hakko
Kogyo), GRC 3886 (COglemlast, denmark), WO 92/19594,

Ig\%y%g@éggr% M\?&/ ?fée]ngg#gcluy@ Q%%ﬂ&%%ﬂcé“@or%%sk@%@@r erQntlng or

104204, WO 03/ 104205, WO 04/0
TAB1i0a bOTBUBBYienvVeh R PeTs il WikkPERgSed Gawmﬁ'%ef resorption

A @/ﬂ/{:ﬁ@%éﬂon\é@z% BAB4ARA an¥\EhIBdMAikSHRIn théBone i 13 desirable

04/ 018431, WO 018449, WD 04/0

WOoRI2INY 28 255Nt ofihe (veptIs 853 P'\‘mﬂa%ﬁ%%&&ep % ‘Wevable ester,
&Adc@]a%grﬂ@n MO 8460 HEbxtu @i 4 fharBarentidAly B¢epBBEISAcipient,

D 04/103998, WO 04/111044, WO 05012252, WD 05012253,
W@@fﬁi@@@s WO 05/030212, WD 05/030725, WD

05/ 087744, WD 05/ 087745, WD 05/ 087749 and WO 10

05/ 090345 a
B e 023867 bl BREerERE LR Rar MY IR 008, i e
amﬁmwe%ewlcampntlfgstzg gaatnEept araMeverion i@ e copdipn.
WO 96/ 02543, WD 96/ 02553, WD 98/ 28319, WD 99/ 24449,
VIO 99/ 24450, WD 99/ 24451, VIO 99/38877, WD 99/ 41267
Vi ldugss Eebay of-Knis @99asacd yangeugne esiolakeliesbpspiese 133D
RO4r8S4fch in YN R&le%bstm QaéeWrSTrTﬁé,km\d& 8drh 2R3 3DRUMANALKS (amino

01/ 27130, WO 01/ gé é (81/ 608 VD 01 943?§U§%D
oM7) 253159 Sripgs! H51GBAES; TNACIESPGEBAYS
RALE3I ¢3R4 OBORGEEoNVMD 28 DabTBAR (emebrVi® to aspartate

aeelTBRo YR WBroor Aol e e B4 da8BeaR My oressed fom

bacryingdixpaessipy calrstrgs in inséai delisb Eteap 2ifigd regrotepndy- -expressed
RIS gea M K208 D88 % @SoRied at 5.4 mg/ml in 50 mM Tris-HCI pH 8.0,

150 mM NaCl, 5 mM DTT. ALK5 T204D is dissolved to 2.5 ug/ml in assay buffer (Assay
buffer: 20 mM Tris-HCI pH 7.4, 10 mM MgCl,, 2 mM MnCl,) on the day of use.
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20 noceptor agonists include al buterol (sal butanol),
net aproterenol, terbutaline, salneterol, fenoterol,

WORMTES0l , and especially, fornmoterol, carn®PCaEN2009/050225

GSK159797 and phar- maceutical,ly acceptable salts

t hereof, and conpounds (in frée or salt or sol vate
form of formula | of WO 0075114, which docunent is
i ncorporated herein by reference, preferably
conpounds of the Exanples thereof, especially a

ﬁ@wdn@ anldQEftEnae @orﬂfbund!ﬂb}e@r&olvk@nl‘éssﬂ bufer @thandTT
CE’E%‘:S’%C \1% 23“4%%%%%& (ff?esi 811({/ ! gt?cfgrci;?ianspggnds aré diluted in

dsedynaulffar \lwtrD[DTV\D 3zl l) 66}italomg af5% orwnMB Q. 16fu! Yest or reference

04/ 087142, FEur.t
036188?% are anc dadf hher d%p&(g)&%% Wells (313%6 \gelfa\? %gg%ﬁ%g@gt%ot tal enzyme
aatndty & mwrWMMumg /EFK51W4@9*CU\EPMW&@Q%‘CG BPALKS k'”ase

@éﬁ%&%g%‘g@:o%’ %) &f%z"_ NEEsdet /it Dihbin g‘J(HSMps%Q%Q@J ggﬁ‘neasurmg the

37 05025045, JFP 2005187357,
8@00@/00655‘%5104%8tma$@2%2®%2<5 ise oo EiRyeRee qqslpounds 10 i

A 90N Stéd cé§|r2§9c~rk/ R8¢ 48ep hb&%%é&d&%ﬁl‘i@d@é@/ed in ddH,0
2005/ 171147, US 2005/182091 US 2005/ 182092,

3809719500 e L IR L ST HE e ap 8IS TAEERN. PRH of ALKS T204D

ggg%ingﬂsggg& )is Uésflﬁgg%g?qg&@@?n@/welﬂﬁnﬂ@/@ﬁy&bﬁmauddﬁ The plates are
US . 2006/ 58530, 5 WO

'@%‘Pl%‘é?*e a?,@og“gtﬁg'g@@@re J181_‘7 4993, WO 01/ 83462, WO

og; 26422 WD 02/ 70490, WD 02/ 76933, WD 03/ 24439, WO

B A R e A 0 A e

[@A¢ BITA/Re!l D! 05528 ZIE@Ntratan). 4L 7P 73X isreped7giyiowsppniabelied

%%I@?ls d\é@)l@éﬁf |§%aﬁ(b a%@ﬁéﬂﬂ§t@é% MO O ARRE3ncenBlion of
oz , WD 04/0 7142, WD 04/ 89892, WO 04/ 108675,

Air@’sm@ HCih T m/@gatﬂo'% B5/A0610 % adaed isynieprged ATP

RGP ERBRRA thé’ﬁa@&s@ﬁ@@&enmoﬂ%ﬁﬁ@ﬂi@o 1W2i. 56w @8dition of the
WO 05/74924 WO, 05

05/9028 WO 0 860, WO ..
081 G2sibe Pl SOERBERETS e GUPRREAE 14 @@F%ﬁ%@?ﬁ%‘“%’e%t'on
0 B pmAY by R AfHti6AB970 pir SYAP EMEEBRT 30M TEarelR! pH 7.4, 10 mM EDTA).
bronchodi | atory drugs al so i nclude ot her
anticholinergic or antinuscarinic agents, in 15
Tiawmiet frbarthé retiongyte im taneteirde to aMiutisweenii Mate MdiEScreen-1P

6!&%& é%f[b' %I}%]aé}; %'de@% GeRY SRk eetha?rb“:per 427 8nd ﬁ;eut?a‘ééc) for 5

so t hose escrlbed in EP 42
WBURF AURSM, temgerature The ethanol is removed by aspiration via a MultlScreen HTS

Vaccum Manifold unit (Millipore, Cat no: MSVMHTS500). The plates are washed twice by
adding 200 pl/iwell ddH,0). The MultiScreen-IP plate is incubated at room temperature for 30
minutes to allowing binding of casein to the plate. The MultiScreen-IP plates are washed
three times by adding 200 pl/well 100 mM phosphoric acid solution and the gasket is
carefully removed from the back of the MultiScreen-IP plate and the plate dried in the oven
for 30 minutes. The MultiScreen-IP plate is backsealed, 50 pL of Microscint™20 is added,
then the plates are topsealed and radiolabelled casein detected and quantified on a

TopCount™ plate-reader using the **P scintillation protocol.
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5171744, US 2005/171147, US 2005/182091, WO 01/ 04118,
WO 02/ 00652, WO 02/51841, WO 02/53564, WO 03/00840,

WORDB 83495, WO 03/53966, WO 03/ 87094, WO 04/PLILEF2009/050225

WO 04/ 05285, WO 04/96800, WD (%5/ 77361 and WO 06/ 48225.

20 Sui tabl e dual antl-lnflannatory and bronchodil atory
drugs include dual beta-2 adrenoceptor agonist /
nmuscari ni ¢ antagoni sts such as those dlsclosed
szmpoqwmrﬁmgLgfhezwmwzmvzfsseuss 85 be20 %&’? with an

l@@@ﬂtﬁé%%&froﬁa t3Q0 D08 PR3 BrefdMdIPAONM 224 8000MM. 04/ 74812,
WO 04/ 89892 and WD 06/ 23475. 25 Suitable antihi stan ne

drug substances include cetirizine hydrochl oride,
Lllsmgaﬁeteisf $yatenementanet aboveopiperimentbiyrths tGadeldtaishamatie the
%% th az| EMnIoratldlne desl or ati di ne,

WRSﬁﬁ? am'ne and fexof enadi ne hydr ochl ori de,
activastine, astem zole, azelastine, dinetinden,

ﬁ%aaétehtg ©f thE Fﬂ#\/@ﬁ%' € aish %é’&ﬁlaak%%tthé'}gpeu% 5§’érﬁ§¥dr 0§ ANSmbination

ine as well as those 30 disclosed in
VtB/ By Z0B, sumatmeﬁ@zgsaﬁafawaﬂaywzemareww"at%c’w gistagnine.

de@ovﬂﬁgt‘éﬁtt drentiansed Hﬂ@@ubﬁgndebepdrmﬂ%ﬂ? ||rDtﬁe treRtehen 0@ dbStructive or

t'he i nvention a

R TSP SRR T A 59 RS oo AP EAPeTE 1y 2oBBIRs

pfoﬁa‘h%ﬂaisl di’!therapélntl(’padtlrmy offsQth @&xge & ASeans afs¢dxopgremirsd
erapy, Ln_partgl

o R8s Bt B oBBb r RN i MG R 5B mixes

vith cdkak ogreotoer dieg sukstanves i Iaéwedabharemageutlsalcmnosﬂeml ordiymay be

adun}mlger%glsgﬂéérgtglyﬁb%’?r é%gﬁﬁeguw\ﬁ/ﬂp&%ﬂe?thg ot drug substance(s).

rogen estrogen agoni st
estrogen- gestagen conbination, a SERM (Sel ective

#ﬁ REFRRRCRRY &L W@Mh@gt‘éf&dserngbarﬂc@iapélb&%eﬁlcostermds such as
sof oxI f ene, % 424, FC1271, Ti bol one E#IVIa

A
keidesamide, 'Eﬁcdﬁm@é‘ﬁasﬁﬁ%\P'@@’Ptol’?éﬁee@ft'%?o”?’?@m%a Hc'ssomde) or mome-
thEHaTEBhteO6r sterBIEldERFibathihW® 0e/8816 T 0218496, VRI Bl2/100879, WO

-38), PT -
bt Héovaa'éhegp%‘w RES% FURARPSS bl Pl TAEr S pa o7 3. 61,60,
&P apedo,io amrrbi)nam ozvssﬁasthommsfsnSWQ 0B/62466, WO 03/64445,
o)
AE0 PisE 3B dieat S EAIRED AT BE iy Bbgrioqia recepyor
dgooisGl sad adelmeldbe@lbﬁﬁ inU3E ZQR%BM%Q;@Q/OWW A¥e HrdAmtd WO
/8 Bsh %ofd%%%@g’r o otsﬂs%ﬁé"{ %@%/1'0@1’@0\?@ 63/%139%2 WO 04/05229,

provi des tr eat nent bstructive

W0 G4{TB4ZATCH S8R5 P SHPE3ER SR W %O%MT@@tagomms such as
E’MLM' 8beilok 84, DTP@1a873)lJDJr@43&tham5rﬁh§ ulvagday1a Lhwmass

f
CCSET DI Atk aPNy st ep e St oo oD 4Bl GoReleRers n Us
$4%27®0ind \WS (ue1087 2k efTon entbgseists bech ad moraelokase rpranlukast, zafirlu-

& sg(ﬁ:%q'%ﬁ%%}:ﬁ%%& '38232 iy 923?? jﬂgg £ Fg&éﬁilfwé?%q 24-5913 and L-

643809 B tDdphmeicaedeptan agdraste siibefsaaberdelser brloawcfirdine urgalmrcvie and 4-
ﬁy%?oxe 739—?[53{3[(9-%hQxyléh%gbrgeyqﬁ[?ﬁonyI]ethyl]amino]ethyl]-2(3H)~benzothi-
azolone and pharmaceutically acceptable salts thereof (the hydrochloride being Viozan® -
AstraZeneca); PDE4 inhibitors such as cilomilast (Ariflo® GlaxoSmithKline), Roflumilast (Byk
Gulden),V-11294A (Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-Plough), Arofylline
(Almirall Prodesfarma), PD189659 / PD168787 (Parke-Davis), AWD-12-281 (Asta Medica),
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for the treatment of an obstructive or inflamuatory
ai rways di sease. 20 The agents of the invention may be

WO40/#8725er ed by any appropriate route, e.g. ®CAIERZ009/050225

for exanple in the form of tabl et or capsul e;
parenteral ly, for exanple intravenously; topically to
the skin, for exanple in the treatnent of psor|a3|s
|ntranasall , for _exa eat - ment

G E0 Coigenbh SPRIRGNY CohiPaORHERERT BN SaTSH T T-440
(rhqubky, ®@V-ABIY (K9bwH PakHoKddy¥E GRC sssef(bglemam [ Ple@rinB kG WSO

iS5 ool i b Bone WRBRARIS Mo hilfai R fffasss, wo

d3me 42046 avOreBt 0af05CRRDO40EDE18, WDE04/000839 anrt VUTEO4/635268 (Vierck),

\&gﬁog ﬁ/ %Bt 0B 535 PIRYI A% ai‘sﬁk}%p’%%ﬁdscé\}o 04/018431, WO
88400 conpr|5|ng an the 1" hventi

184490 IWﬁ) 64/011 84 50h e/ 04/61 &e1 aW@hQWQﬁﬁééh tWoeaG) 8465 VVO

(?1 % Q{/@ 0%'1 §94‘?>r WEPba/0¥08, WoEsH8F 7809 RA/bQﬁﬁJGBYW WO

pharmaceuti cal |y acceptabl e |Iuent or

Qﬁé‘l%%& Wfﬁ@ﬁ@%@ﬁ“f B 05&Ee . YYr98R142P&nd Orin0 15895, W

BIRB £ 5REG0BBNVERNbS/08844. dNbLWdﬁ'?% W®cusmsemg3arﬂfWO
t echni ques known i n

%égpo%s ﬁsa‘f’@hqsetf‘%?e ﬁrtggggllr?}l/ﬁé&1 %erB angd 2{?0 08{;5‘15” 1atﬁga agonists

duchas Mos®tideribédih &pt4008954%, EPf106226af BB i1 1760Wa @491 T, WO

9%@#5%?2@82{6@%5?%@'8%5 P 098 582l kuG BbRLR0, wo 0924451, WO

REBSEP200THBQR2 5VO0-28%7063 WO 986640 WP 8816465, WO 99/67266, WO
@9%945‘7 %62%1‘0/79@18 v 00%9%“ \ﬁr?) oﬁi%r | W%Sowi’ﬂ‘é@e\fv@ 01/27131, WO

d ora [Tat'i sol uti ons
QB85 IV /94368, PO @%/ocgﬁagt \é@ 05122680 VS 02496463+ \yO 03/086408,

%W%%?%%'W@@hﬁ)%b% W@@M@H%w%ﬁ%@ﬂ@ébhl@%m 8kd Afteantagonists

us oral osag forms may include tablets and
b et fhese desribed BNV ER/AREP8 aVEAI3042diM ni strati on may

take the formof creans, ointnents, gels or
t ransder mal deliver

SisBgenroeion des phure iRt mir St Rab S o EeE hetast gore

ceptacigonstd inaldedilingerbypaibutsipel, rdambtessnoagebutaksiegsaimeterol,
e B SR e BREih By Bh e PRl PP SHE b

aetdutically pedeptable sehethersolland sombpayrds (ic freentsdlion solvaterierm) of
Bﬁ&dlg Pch vvérb%%ﬂ% \Bﬁll'éﬁ abduidnls ORI C??Y&gren@é preferably

&8H
I'an or veterinarian o? inary sk
mrrpopecésonflﬂge Emp@sﬁhweofaﬁwe@@@s%mr@@%@f f@ffﬁ@@t i ve
anount of the drug requbored to prevent, counter or

arrest the progress of the condition. i, mal

preci sion in achievimg'cofncentrati on of dr g 15 within
the range that yiglds efficacy regdites a réglnen
based on the kinetiwg the dr arlability to

target sites. This i f

distribution, equilib eli m nation of a drug.
The dose of a conpound ofophe formula | or a

phar maceutically acceptable salt thereof to be
athihaimsaceriichlly acogeiehielsproeohap wall 8s quﬁwm@s{%\%ff@e or salt or

DB Ry of dRRTLRN I TR 8 bY/186b kg obfbﬂMulaWBf \flat 04/087 142. Further suitable

B ik episy penabrolas Bapupcunds, SulPas oS RSN Shd aiso

compounds of EP 147719, EP 1440966, EP 1460064, EP 1477167, EP 1574501, JP
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approximately 0.7 ng to approximately 7 g per person
per day, divided preferably into 1 to 3 single doses

WORPE7228ay, for exanple, be of the sane size, PC/ER3009/050225

menti oned ot herw se. Usually, children receive half
of the adult dose. 25 The prégent phar maceutica
conpositions, which may, if desired, conprise other

pharnacologlcall¥ active substances, are prepared in
0582510456, J&Zﬁﬂ&@)@{i séS 29@&/0(&5§ﬁ1p|® 2%/0@@ 2004/0229904 us

%@@/ﬁ?ﬂf&'@ﬂé’s 26@%1’5@4483 UR0815H HehagClOB beeH/i oRAaY Ngs 2005/182091,
| SSOI VI ng

%%QQ%BF%B el 3008R092A7 Hsggé}ﬁé%ﬁgfﬁﬁpoosgggﬁgpﬁ 36051272769,

US 2105339201 0 porE/ Ei5p44, 9% 2aD5AIB5IK IUSEE0864 98D/ SeaDBXE8 530,

BRGER0RT aboonah?y WO P i i CRRGECa R g2 PR e oseo

WOi (2/7608TBVE 10EI24439, V@ §ada 16a, aWD@B@ﬂ@aM‘#DI 0882939, WO 03/91204,

BRI S okl PP hcry2 S ooy e,

WRHATET 3, PMAIOHET 80T, (VEQI04 887 SV @ 061387660 MV @ 04145618 WO 04/46083 ,
\REHamHoBb4, %bgﬂ/o%?ﬁhsz@ '@E/@bétf%dmhy 04/@@86%%\[@1304/#@676 WO

active Ingre
Qi VPR 40168 YU 054 o M 0B 0k VP BB BEST VY AEes140, wo
d80bE 8vOrosaiaapdl vad @s/7786 1§80 1080288, MET 552880, afDd 86/92887, WO

iR e tebindlbs3is b BB e BB I Gob BRFIS i oot 7.

fillers such as sugar, for exanple |actose,

%Li,cg%hc?ﬁrgﬁ?cglﬁtgry oy %l% in C(ﬁie-:[sjclgrtf\grlhatn?%t}]ollﬁeerélc%lr Q8fnuscarinic agents, in
fartioat @ralmpmhdﬂempiha@armunm arlomldﬁmchirqphoswtat glycogwiplate, CHF
2?22% gcr?éé?da% %W&d‘i?@sblﬁ%%[a %s%ééﬁlﬁed P 42’%@? GUS §@T4%57 US

otato star el ati n, acant h
T 40, 6SGORHAT D7 B OOFHISA9N 101 QGHa 16 Na/z/0068£. WO 02151841,

\R@%zﬁ%‘%m Gl)vé' d@‘id%)@ﬁ@twwos/ﬁu@il V88 05/5896D YV TRB DRNFTO 04/18422,
star al so carbox starch, 10 crosslinked

WO Q435265 WprQ?l’giﬁég‘P]éNgaQ&gF%Gh%q Wie08442850r a sal t

t hereof such as sodium al gi nate. Excipients are in

8ebl g B TP G RSP G0N B o PR} Py ogpocortr
ARYREShUsTasiie antag@ists swhlasithurre sitselaset ie U204 Er167167, US

g@%‘g@{%‘zggg 296%7’?592 2 L{Eg 208 LS Res9¥s 408 o‘ﬁ’ht4946 WO

trng I'c e résistant to gast
P4aiT4848, WOlM/EW@% ancéW(hDﬁilé%Yéncent rated sugar soI ut | ons
whi ch may contain gum arabic, talcum polyvi 15
nyl pyrrolidone, polyethylene glycol and/or titanium
Sliitekie dtinistamine sleugswibsieneassnglyfesigifzing hydeachgridgjlevocetinizine,

SIS phe R cldFhastitg Rfnapdte Sfﬁr’bﬁvi@tﬁéiin@lfo.ratfd@fe Héiﬁ)ratldme
preparation of coatin re resistant

YT 0P GBS 1S BT SR G (a8 5 PTGt azelastine
PmRPRfeal d2B6n S UpiRadlife aORHbastied, Imﬁamsen@hmmfeaaane as well as those

drprenro e a g PR b o hgee

coatings, for exanple to identify or indicate

gilglgg];oﬁgggtgta fgr(?l*?ﬁ“?%m%gdlﬁ\%h Fénd |H?é(; g ‘%‘gl{ age%% Srihd B&dntion may be

|ons r or mnlstratlon
apgomdwsfadjqng@r@gwg@ntéq;othgrdéer@py eg.a therapy using a bone resorption

inhibitor, for example as in osteoporosis therapy, in particular a therapy employing calcium, a
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gelatin or hypronellose and al so soft seal ed capsul es
consisting of gelatin and a plasticiser such as

WORYEBTBS or sorbitol. The dry-filled capsul ePCdgP2009/050225

contain the active ingredient_in the form of

granul es, for exanple in adiiXture with fillers such

as |l actose, binders such as starches, and/or glidants
such as tal cum or magnesi um stearate, and optionally
catciityiin prswy analopse prdestypivedhseel e, salmen. getqrygman calcitonin, a

été}gﬁ %g}n%me Ly & @Jtr%bé\'bla)’paﬁiﬁééﬂo\é@ﬁi a§><§n1§t @S@Qib?@ﬂgbﬂa@en

sul u such as a _fatt
'ﬂbirawfbla&ﬁ@éﬁmCévfeEaWewew%&Mﬂdeﬁkﬁ PEBplony gy laSbroxiene.
W424ai:@@2ﬂe TadRad (L i abeinihar sregeltiy taaieof or PTH, a PTH

ositi rect ni t g
Eeppstrar L eeahe Tosherd e e R i P
AGHY er PTH8Ei ent With a suppository base Exarrpl es of
suit- 30 abl e suppository bases are natural or

synthetic triglycerides, paraffin hydrocarbons, poly
Bterageenef theyrvwshtonanay hirtherdie eampkqysd inscombingtign wite buma” insulin-like

ggggtg f%&é@'&%& IAISE nRhRE § 5@@5 %L st@@@z%'dl 8hWRI B0 a5 developed by

PCT/ EP2009/ 050225 - contain a
logmesd naer ahdeseripeddn HSt4008/0 |‘?@\2§d| ent with a base
material. Suitable base materials areeg l'i quid

triglycerides, polyethylene col s araffin

IR PRI (HepRieaPIE (hF P&?S%rﬁ 98B 8@%&;{8 5 mEtpg for the

t%ﬁrﬁéﬁt R & otkiliLtivie BF InfihinBatoRy ﬁrv(tlf]lsl Glﬁldszeamhchﬁ toomsised adinlmsterlng
active ingre ter-so e .for

oSt b i R b U R g R

Watd‘iaden@d‘a@]yﬂamepmble@ag ansavaacihdsobrs ba&e@etooe aescrlbed in another

P EL PP o A A 5o R e

$altror h@vaterﬁgpr@é, asdeeeinbsire dessribgd for vseon drerrepasatiansof jaj redicament
hmi BR/OéWB hibdResugars,

@Egg%@fgcoﬁﬁo%?bsgl?d'g‘%ngﬁg ‘%&l gts ?S plr ef gr ably wth

manni tol or glycerol. Suitable corrp05| tions 10 are

BleSRettd R BRIARNAGorDha) BEadhihis\eed Wr@@pﬁr@bnaté lul@he &ﬁg orally for

correspondi ng oil nj ection su on ch
A A IR R N e T R

el Q«lur€$or5‘el>l§rhpla$1 fhatiieytment bipsofiadis; exangdaty, S@saxampieiih the treat-
%nggayofe ver ?r 81 k%{%tf'f g)g m%s a‘ta’oré Ség{lﬁ[g@(‘ﬁq@ fea%wgwt of obstructive or
isﬂ@memtsrycamayshdlséaseann aarmc@a,rbweaagerés owhe dventporreaiske delivered as
5mf?ﬁral¥515‘ﬁ>9|§lhlta§( nfEPtIrhe nBofiOSP B EhE 8LRa%y et hyl

cel ose % or dextran, and optio 15 nally

al so stabilisers. Conposn tions for inhalation my
ﬁ%ﬁﬁé%se&ﬁ Q§@lnv<9{tloﬁ’tal§§%rcﬁtd@%%ﬂ@r'n%o&@fcﬁlﬂoﬂﬁo@ﬂ@n &mprising an

ornul ati ons ere the inhal abl e

agon; panaEEn imigrecaine At 5 o 2k B%W%%ﬁ’ﬁ%i%aﬁ%gb'e salt or sol-

Paﬁ@tHeFH@@'o@ﬁd)r%ﬂy to@@f%bﬁxﬂltmyhéﬁﬁa@@tlwly @scptableadiluphtay icdeidr there-
a val ve ose

E%e f@clf Borxj_wltlgpj %aég% preggrefi &sgg cPnves?or}aﬁtglug%tﬁﬁogxc;ihmnts and
feckniquestteswic i thengateniasrta netered dose inhaler.

Sui t abl e such aerosol vials and procedures for

containing within them aerosol conpositions under
Prebguvlaticas enayee | patentanal compesiinss, sii Pl ied ipn i-fher gher igigction, or

{’opn\ﬂ!s%tn', %Ptotpr&gr(ﬂ%nsdermal administration, or for enteral administration, e.g. for
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25 For exanpl e, an aerosol conposition may be
adm ni stered froma coated can, for exanple as

WOREe%§s7ed i n EP- A-0642992. Were the inhal ablPETIEIR2HIPF022S

the active ingredient is a gbulizable aqueous,

organi ¢ or aqueous/organi ¢ di'Spersion, the inhalation
device may be a known nebulizer, for exanple a
conventional pneumratic nebulizer such as an airjet

OFR IS RIAE feCta'é‘Fmé‘f?t@PQW § o FARSUIRIAAZPREES, PRMAEhH “ﬁ'ﬂ? oral formu-

IR & @dnﬁi@éol@bﬂé"ﬂin@ersf dn@Mytups@r pastéd), tablefsmBabts lpdwlers,
or a hand hel d nebuli zer,

e
%@J‘?Q?” ﬁ@gu?t%fsép?oéaorieg 053 j'kgoft mst or soft spray

i nhal er, for exanple an electronically controll ed

T?"}ei%:o gge 86 Ec)Orr a mn%crhC%e tétiletggr\}(?% g g% hpormu‘?at'&%%l%?mlfal
a(dwnatmgaay 1ahg dlefeinmpf ciedyad, iommenthicels ciltleosdermalaielivery

zed volunes, e.g. 10 to 100 I, than
ggﬁbéﬁ{?gﬁﬁMg%ebullzers Were the inhal abl e form of
the active ingredient is the WO 2009/ 087225
Tﬁ%é)@%%%@%{e%g\?ezﬁgredi@% depBfdsYupdh %'\/gﬁgy B?faEt'oFsUihéE(ﬁng type, spe-

form the 1 nhal ation device % for exanP _Y
CifGuRREr W BRI R HeR) P R0 e @elistlas pegF v {ne condilon to be

tfeaivd ethe FLBNbRadERRSEHLBN:QRe k&nblsanameﬁamfamdﬂbm of e r?éwem and the par-

powder conprisin 0sa ni.t of and/ or
B oSS i 8 PP sage i S kb a0 (2 0 o reaaiy
deerdiak iave prestie tex afiaties arde @b oiMfe dfugdeyuipdusl ﬁrevent counter or
aér(e’?ﬂg? ?rgg%s%ﬁptﬂsagndlt&?\daigtlma? ﬁpe(:@%nq% %chgerw%Bgon ?ntratlon of drug
vatbinttee rasgathai wales\efﬁcany reqguines eregimac hased dndice bse(cs ahtheadrug's
899 EB&WZ&' ag&tslt&eh'pé r&glvgg Qk%gde@@h B?t‘ﬁe Q(s@rq}d%n, _@ﬁﬁifitgru'm, and

mance oration to nolsture e.g. magnesi um

eimigafien®.admud-t abl e such dry powder inhal ation devices
i ncl ude devices disclosed in US 3991761 (i ncluding the
AERCLI ZERTM device), WO 05/113042, WO 97/20589
The dessefi wwmgnt@aﬁ? [eAPERT RT & BUATEEFeutpR)y Rycertablp yaithereof to be
a(ihﬂﬁs%té*gd_j wérﬂﬁbladg(eggmHWL T(Meg@Mplé ahmamOfWapaﬂlwﬁaﬁso kg body

I ncl udi . evi c vent |
A 4 R A P RGO P a A RUBRENOTD § s Bisferaby from
afpprromnaMy @7 piuato rmppeitiatcy Ty peamsmtmabldey sialidedqireferably into 1 to 3

sﬁg o%tsgs M‘i@ﬁ %%_g’foﬂ &a%@abggt tﬁﬁfs%‘:\gélzé pnenﬂ&%'d?ﬂ%eg\fvse

nt co I'n 1nh
Usoalm cmlg@tnhecrel\w helt Oathpr@drﬂmlwut i cal I y accept abl e
carrier in inhalable form (C) a pharmaceutica
product conpri Si such a conpound in inhalable form
Tiha pa@gomhafméaﬂeuwa? @Pf@nﬂslt'ﬁmw@tch@rwd'éd@%@d @NPriseptnah

dh@%c@ﬂo?n@ﬁg%ﬂ&e‘:@b%ﬂéé&' Bre ez n @ mPBPRHGM dePse, for example
i nhal ab orm Dosages of agents of the inventio

by fAae Y 8canteriPaR! N §rAMEtRY. SORIREINRPE rIFSON NG qF fyopfilising

p@@é&ﬁs@ M abnctﬁ@@a@bragmaffeﬁyrfroaxmm 89% ®F weltlit, g:apédaaw Erarn

cond . c sired and the

ROBS B R PG PHTRS S0 SguR earoenti abl e dai 1y

dosages for adm nistration by inhalation are of the

Rivacheaceotical cODOdsitians 30r replekay, ort yque:ﬁaltall yedOnirgstration Qe ryg. those in
, | iU

RESqeI T (ERl suchlt HRoh . M, BPTIAT S B SR & ampoutes

VlaIS pre -filled syringes.
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25 The invention preferably relates to a conpound of
the formula | in free or salt or solvate form
wob@p®es122s, is a 4- to 10-nmenbered heterocycl i BCYEP20P9/050225
bound to the rest of the nmolgecule via a ring 30 carbon
atom and unsubstituted or independently substituted at
one, two or three positions by R1l, Cl-C8-al koxy,
C3- C10-cycl oal kyl , Cl1-C8-al kylthio, halo,
Fqﬁa@@n@le @agpwpttcaéﬁpﬁw@o&@nsdgr o&@lkw@ﬂﬁﬁglon can be obtained by
cd?dbﬁrfrﬂg' @Vﬁa{é%ylh@%ggg%mgwa @aglgbéso ?rgig){)\glizygg?mulﬁtﬁfg@@ulﬂhg mixture
(o
or PO e B PR ey o o RS0 AeT eiane TS sutable
exgipichizetortatblets vl drageacaes.i ng carbon at om and
unsubstituted or independently substituted at one, two

Slﬁ% IEW&%&%Q&% [? catlj?néfnfgl& (%?Z F%gaRrg]fo_ < (éffé)&tosgagé%charose
mﬂ(r@elcgr_sgrmtgjgcg?/ l@yp pm@p@ons g\qz@r qaglumlpt@pgqatﬁswe g. tricalcium phos-

pHates &%‘a@ulﬁeﬂlﬂhos@ﬁat%n%ﬁ tivdayd sdéﬁ%'d@ﬁérd:ﬁ bﬁs@é"s @rg maize, corn, rice

i ndependent substituted at one, two or th

orw@tq Stk g9lamdr@g§?nt%mqﬁ®/| C@liﬂOég agp@g/pglwnh\goyrroladone and/or, if

éélrécﬁbsﬁmeg&latl@w )Jsach 8o thy aﬁﬁbem@&*ro&b&&t’ﬂb&b@ﬂhl@@,caﬁb@xﬁethﬂ starch,
10- cycl oa

cr U e b U B ore Ba Ry & giselt Ao gl o6 fedifm aiginate

Extcipentr are i patipuoes iglidvs aduy/lubddaots, foy dxamyle siRdg, td3ym, steanc acid or

T BBl b B P R g 813 o

Drapee ecreaisoprodidednagih suitgbld t:oatla@mwh@@§aa be1r§su5fantgto gastric juices,

usgtihRE8 R ARkehRRdsUqlr SolRUBWRICRIRG, cohtahn eu%'a%lc talcum, polyvi-
mtrgjgen or a ring carbon atom unsub- stituted or

nyinygel ﬁ@@(ﬂwewygﬂgg{ypqlgpglar 9n|5rﬁé1|oxt%sfﬁﬂaq p7lelions in suitable orga-
m@@cﬁ\l/énltmsmlkawré%aif Qolv@MQ beXoH th@brepﬁﬂahon Wco@ﬂl@gs%hléf gre resistant to

|ndepende tl ogen, Cl- C8-al k

a& r'f:dfic%Ss Ht nls)oi Wg e |U|€i§ prgpg@ioéwﬁ]sH%h eiaegylaﬂeug)pse phthalate
ordﬂyﬂrﬁxyp%yaﬂnk(y\kl)caﬂmm@thame aylkey br plgﬁéﬁt@):arR}he atiddd3dp txDtablets or
dr?\Pee & ngsgé)r ex%mHJ?? ‘,(]) |den’tn‘ \e/olsrgg ctaﬁ n¥er?ht ors]éjs XC |\{Seh|e§|;]rteq.|§nt

is a4- or 6- to 1 Q_nenbered heperqcycllc gyoup
Fusiheheharmaeawtica ¢gmpesitions dorraspleasinlinistigtian are dnvdillecheansules made of
gedtiR By ﬂ?ﬁoM@%Q%H ta%%@ft%@alb@@%@l’é@%@ﬁilé‘ung%f'Rgéltahﬁ Y44 plasticiser

at one or three positions by Rl
sueh a@@ly&gq@b% s’orlpit{gf Jhe Blleélca@ul%q Qn contaéqﬁqgoactlve ingredient in the

forn&oF @ INRERS for - fie Gh Rlindture MilhGild)s §deh(Es Riclogé - BiR4dRS -such as

30 More preferabl t i nvention relate
St%fB?F&oaP]‘ngoﬂﬁ'dﬁﬂté Sfl%/ﬂ Fﬁjraicu[n g\hr@?%qeﬁluqq st?%ra%ypqupplmnally stabilisers.
In bsofindpsiiles, dhe innifye Ciagrbdiantait qmefetzaly dissolved Whsubpanded ia suitable
quﬁlldpgl}chtalétaef%tty\ll\noﬁ,t?)a%ff_in%l_or a liquid polyethylene glycol, to which a stabiliser can

also be added.

Suitable pharmaceutical compositions for rectal administration are e.g. suppositories, which
consist of a combination of the active ingredient with a suppository base. Examples of suit-
able suppository bases are natural or synthetic triglycerides, paraffin hydrocarbons, poly-

ethylene glycols and higher alkanols. It is also possible to use gelatin rectal capsules which
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al kyl ; WO 2009/ 087225 PCT/ EP2009/ 050225 -44 T2 is
pyridinyl bound via a carbon atomthat is

wan®abses ut ed or substituted by C, -C8-al kyl, PCT/EP2009/050225

cyl cohexenyl, phenyl that is,jtself unsubstituted or

substituted by one to three substituents

|ndependently sel ect ed fron1the group consi sting of
cq%ﬁd}cgﬁ;rlnglétl gﬁq(()%/tlve é{mrqa%er@:wnhﬁ %ﬁﬁwaterﬁb@ltag? base materials

ardie-(( fguidBigRtdrides -prIvet9ehs gholghiyparaffn AdrpdEobdno,

t hi onor phol i ne, S-nono- or S, S-di oxot hi onor phol i no,

hal o, piperazinyl-C, -Ca- alkyl,
PawtidilariC8uitdbleydospgeterag fonphreGieral8dminisyrhtionparp enaegun gblutions of an
ac'hbe mPrCé‘ﬁlem thaBerl’ SBEBI %rpry lfor epé{rﬁ%% 5'esgéalt%}%lorugle@aﬁefﬂedéoﬂml)n may be

azin-car perazin =0Q)-) an

aq}&s@d-\mupq)rp@mcagr qig@raqr @quimr bagzstg@_phmsiklggiyally acceptable pH value of
atfdur G2 3 dfmvﬁremu%f BN DXV 5. Fhe EFatRhEANRE} mBITHE fhade

am no- C, - C8- al kanoyl - am no nmono- or
ls@pm% with @g[g@m@fpbts_ Igms’qglu@ chbgd%mgafg@ch cawpﬁujwds like sugars, sugar

aI@h‘oEsorﬁtlnlﬁﬂ@@MJjé/'mo@f%rBféréﬁly\@& rh&hritb k@ éroRNur@ble compositions
car pa

car ba |, L
armabﬁﬁa?%wpn@(% t@f’sa%\'l"W]% edeqt ﬁﬁﬁ%ﬁ CorigsPQERI Ry gyection
sudper(sGns Gar\ﬂm&yih)saarﬁré] Qsdd su@SbIallpb’qpthe seil’/ebm“lm’}AJehicles such as fatty
oilgli- %!e\r?){am eﬁesgrﬁy 81rl 00)2 ﬁ}%’t!ﬂ)%t'ﬁg?tlt (Tsté/rs for examp[melxhyl oleate or
trifly rid s -Oabkqeloupln;a@thxzssuwer;smnm;hp:h@bntayﬂ substances which increase the

i iunTe llul I /ord tio-
w%fag i égg%élé]ﬁéfdéwnﬁg%lgﬁg/lme% | ce u o e)a/ sgg/brlt? danrc{;)lr extran :gnd optio
nglinglep ylabilises®i ndol yl or preferably qui nol i nyl or

i soquinolinyl, 15 T3 is hydrogen and X is CH or N

20 a (preferably pharmaceutically acceptable) salt
C@ﬂ@ﬁé@ﬂskﬁﬁ@?@?“ﬁW%bWVﬁ?@e?W@F@éYOmeE§B@8?QPF?““¥W@”S°rdW
pdwdéERtrh@atidne! ates to a conmpound of the formula | in

free or salt or solvate form wherein 25 T, is

pyridin-2-yl or 6-nethyl-pyridin-2-yl, T2 is
Whyeitidd inh@alyé fordh- dﬁB{efa{:thoygﬂediieﬁt-@aw berosol composition, the inhalation
dqglic% ﬁa‘éé)tgﬂa%lxa_erchsg ? )oroDvYored e/j\utﬂ agap(lle ad%(aed to deliver a metered dose, such
asStQ(t8-109 d; e>gyb$1te1’fy] )l -qi ytre @hn.lpoBmw i.e. a device known as a metered dose
inﬁél{r‘lét%}){%os)l%h B%%Qéflv Ispa% pg cgf:@r'egro‘r containing within them aerosol
- (3= et foxy - GeRegey for conai o

coppEitionst Lh@gyprpmrg/aar)e.we'ﬁynq)vm iopéhcg;eyﬂkﬂled in the art of inhalation therapy.
Fo'7_? e(< m;ﬁé{gi N OEY ﬂ%po@ﬂ@n‘ﬂ %b@léﬁr'n%s‘ibrg’d %{)m a coated can, for example

roxymnet eny pyridin-3

as\:;ie(sgfubgﬁ-,rmg%@t- %é(mﬂ“? theyirhagabre: fany pty the active ingredient is a

nedulz3bRHqDERL &gbnl@t}ﬁé‘%}ebuﬁc\/r@ér% Bisger¥ibn, tNOnRAARINAR(REPay be a

PCT/ EP2009/ 050 E?
known nebulizer, for example a conventional pneumatic nebulizer such as an airjet nebulizer,

or an ultrasonic nebulizer, which may contain, for example, from 1 to 50 ml, commonty 1 to
10 ml, of the dispersion; or a hand-held nebulizer, sometimes referred to as a soft mist or
soft spray inhaler, for example an electronically controlled device such as an AERx
(Aradigm, US) or Aerodose (Aerogen), or a mechanical device such as a RESPIMAT
(Boehringer Ingelheim) nebulizer which allows much smaller nebulized volumes, e.g. 10 to

100 pl, than conventional nebulizers. Where the inhalable form of the active ingredient is the
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5-[4- (N- et hyl am no- net hyl ) - phenyl ] - pyri di n- 3-yl,

5-[3- (N-net hyl am no- net hyl ) - phenyl ] - pyridin-3-yl,
W(52([04/0$N25\|— d i nmet hyl am nonet hyl ) - phenyl ] - pyr i dPeF/BP2009/050225

5-[3-(N, N—dlnethylanlnonethyi - phenyl]-pyridin-3-yl 5

5- (4- nor phol i no- phenyl ) - pyri di n- 3-ylI,

5 ( 3- nor phol i no- phenyl) pyrldln 3-yl,

- (4-fl uoro-phen yridin-3-y
fmg_y(dzl Cﬁdl.p@FtGUIﬁP?é‘Ha//m )th%ypglatqu dgvuw may be, for example, a dry powder

infaidtidn @blicd addpheriny vy iy powd&-frof a capsule or blister containing a dry

pov@%r cc%np[r@n@ Ey4%$q§$nlt?ﬂ% Ié)@;aé_g%gﬁ @Eorr]glrgdltwgg an'y] p_o%gri A Dailn
(MORtedevick pdabtentol defivey rfodexanipley B;25 mg of dry powder comprising a dosage
un"’l_}_o% Lr]id)grc'@% @gpé/c!tuzﬂlop efl%zdry pc}w&/elr %H)WJR on %'P&Qr)él)ﬂy cBXtElng la diluent

or[canrl(ensu@‘o@?r lepigse, phh e campeunt-thathetoryad projsivbagainst pipdiielipgcfor-

mg’hc)éld’eterloratlon due to moisture e.g. magneSIum stearate. Suitable such dr?/ powder
-[ 4- (4- et hyl - pi perazi n-1-yl

ml@lqt@n ,99\;113(@ |p%|l|1cha d_pvwes E,lﬁ@md)ln b§ﬁ9817¥§13m9q¥1dmg the /:\BE OLIZER™
dedice A vid Dsmn@bm Wy b7/pd8B0 Y ind b ihdi CEFSFIMALER ™ device), WO

97@3({7513 2@{(:!(:1@ %Sgﬁy@g{%@f’g q&k%ﬁ%ﬁ&ﬁﬁ;ﬁ%gégh&ﬁnﬂhe

GPROHALER B-gdvice).

5-[4- (pi perazin-1-yl-C(=0)) - phenyl ] - pyri di n- 3-yl,

5-[3-(pi perazin-1-yl -C(=0)) - phenyl ] -pyridin-3- yl,
TH-ifivbn(ich- ated inglidgsi (e amagant of Pk inggrtion)in fitrefeyh] orgyphiaghacedtically
ac&%ﬁta ?s&lﬁ r(s% tll?é/r cgp?nﬁr(ﬁ{ ?ﬁ%’leﬂ‘gr]m WBFan inhalable medicament comprising

I N-o-

en
sugh ﬁ@pweszlyldp%ha%ewm tog@g@tmﬂa)@nfﬁwawmﬂy geceptable carrier in

|n!551éb$é3ﬁﬁﬁp(@)f)é'pﬁé!rrnia@blﬂrcgrbfbduct &FnWr@mgSQWé %rﬂp&nﬁd'm inhalable form
propionylamno)-p

in la@gagaﬁq;rbwtrbmp?algtmnﬁ%ymf,yqnpép%argmpqalatgo(n dev%e containing such a
como(dd amtaebluby.y| ) - am no] - pyri di n-3-yl,
5-[(3-an1no-propionyl)-anino]-pyridin-3-y|, 25
5-[ (4-di net hyl am no- butyryl)-am no]-pyridin-3-yl, -
D@abéﬁefcﬂgm oy tharriveotiqorevyilayeyt in) practicing]the prysserdurweshqnl will of
co s%( éry%“ég%y %&%}Qﬁ%@ ré/r‘! t)n? ?gﬂt Qlﬂ;r ﬁ%}(é (S'H t’é b% t%ated the effect
deBir¢d\anstk thy rnogapbmwstyatpyrln@pner& yqutablegtally dosages for administration
byﬁnr[a%tl()r?? aF@/&ftP@(&d@m@}do})’l @@ﬁ@ﬁ\g’%’l tl/pl@éﬂg/ 'Oqﬂmo QfOYA per patlent

g - di met hyl am no) - prop car banoy &
whilg Jeg Cyapl adgurqq([.a[l(zl s(uxtﬁple dRjly- @s%@ﬁwé\%%%r of 0.01 to 10 mg/kg
et hyl ] - car banoyl } - pyri di n- 3-yl

TR S B A e RS | h 82 oP BTP e

form, wherein

T, is a 4- to 10-membered heterocyclic group bound to the rest of the molecule via a ring
carbon atom and unsubstituted or independently substituted at one, two or three positions by
R;, C4-Cs-alkoxy, C;3-Cyo-cycloalkyl, C4-Cg-alkylthio, halo, halo-C;-Cg-alkyl, amino, C4-Cs-

alkylamino, di(C4-Cs-alkyl)amino, cyano, oxo, hydroxy, carboxy or nitro;
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WO 2009/ 087225 PCT/ EP2009/ 050225 - 46-
5- nor phol i no- pyri di n-3-yl,

W®2(0408m2els oxy- pi peridin-1-yl)-pyridin-3-yl, PCT/EP2009/050225
5- (4- et hyl pi perazin-1-yl)-pyJyidin-3-yl,
[3,4"]bipyridin-5-yl, [3,3'] i pyridin-5-yl, or 5
quinolin-3-yl, isoquinolin-4-yl, T3 is hydrogen and X
is OH or N, 10 a (preferably harnaceutlcal

Tzie 8 dptoaldragmaeles NeRPCEds gr%.'ﬁ&%red tg thgreghefdhe W@P%? via a ring

cdynt 16h aRd @'ﬁﬁlb%ﬁdte@ sbpdépamnély@libdtiged avepBt twdrbr & r@e posmons by

RpRedit BeaRDpEISeC y o dPbreet® 15 Ea YR IOl

-NpH€£@)-Ceds-alkyRIRgds of the present invention |nclude
conmpounds of fornmula | as nentioned in the exanples,

as well as solvates and/or salts thereof. Were the

Rps €h-Se-atidl, Cobpelients ont.-Chakingtunshistiiuted ¢réndepsadendy substituted at

r%ng\/ dr tllirggggsﬂ‘?tﬁlsﬁgﬁwﬁ oﬂf Sm%g @?@ Q}hgrqmoa& @J-d r'é*iaréyr)amlno or Cy-

npoun use of a net eat nent
Cc@ﬁﬁ@Wémﬁ@ the use of t he conpounds or other uses and
nmet hods mentioned herein enploying such one or nor e
preferred caompounds of the f

or muy
Réﬁ Gprz- AT CoSorrgioakenyl.each gy "M'H%‘H‘S “”Wét'ﬁu}‘?\?é’ﬁﬂdSHeﬁ%”“V
subkfitltet Bas g tiayortthree posilianeibg Gakox Ryapdxg SRR, CR,RA0-03@s-alkyl, Ry-C-

[im of the 25 invention. EXAWMPLES
CE%%@ é%l§§p§2§érred conmpounds of the present
i nvention include conmpounds of forrmula X TI X" \N T2

RQ'/\{\E ?011 (? rg?%&r_?g@et% &Q%Igiﬁ&é%oﬁﬁ \(;\IEEI%%%? %ﬁsoqgﬁﬁ g eltl Cgcl)%pnses a
rinmetrc_m@n notbashd i @ dewbia band, Hekrigy ntegen prrdng carbon atom, unsub-
stiRELLMNAIdpBhdenliMBstitlited at one, two or three positions by halo, hydroxyl or -R;;

R, and Rs are independently hydrogen, -R;, C,-Cg-alkylamino, di(C4-Cs-alkylyamino, C1-Csg-
alkylamino-C;-Cg-alkyl, di(C;-Cg-alkyl)amino-C,-Cs-alkyl, -C(=0)-R4 or Rs;

Ty is H, R1, OH or NH,, especially H; and

X is either N or CH;

with the proviso that if X is CH, then T, is a 4- or 6- to 10-membered heterocyclic group
bound to the rest of the molecule via a ring carbon atom and unsubstituted or independently
substituted at one, two or three positions by Ry, R,, Rj, C4-Cs-alkoxy, halo, halo-C,-Cg-alkyl,
amino, -C(=0)NR4Rs, -NH(C=0)R; or -NH(C=0)-C4-Cg-alkyl-NR4Rs.

More preferably, the invention relates to a compound of the formula | wherein

T, is pyridinyl bound via a ring carbon atom that is unsubstituted or substituted with C;-Cs-

alkyl;
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B Ex. T1 T2
T3 X M4+ 1C50 Route (pM 1/ HN 274 1.179 A IN
WO 20dNeB7es 2 H N 288 0. 380 A PCT/EP2009/050225
............................ O ..UNM nN3 HN
318 0.130 A Me 4 I\ \ HN3¥70.034 A NM / W HN
304 0.115 A 5nN NM 6 I/ ome HN 394 0.032 A rN
UN MeF 7 HN 382 0.045 A NN M 8 HN 394 0.478 A
Tdt/eyidinvid P Yie@eerans aterr thabisoneyptiyiester subgityted byreq-@galkyl,

hydroxyl-C4-Cs-alkyl, amino-C4-Cg-alkyl, mono- or di-(C+-Cs-alkyl)-amino-C;-Ce-alkyl,
morpholino, thiomorpholine, S-mono- or S,S-dioxothiomorpholino, halo, piperazinyl-C4-Csg-
alkyl, N-C,-Cg-alkyl-piperazinyl-C4-Cg-alkyl, piperazinyl, N-C;-Cg-alkyl-piperazinyl, pyrrolidinyl,
piperidinyl, piperazin-carbonyl (piperazin-C(=0)-) and N-C,-Cs-piperazin-carbonyl; C-Cg-
alkoxy, C,-Cg-alkanoyl-amino, hydroxyl- C;-Cs-alkanoyl-amino, amino-C;-Cg-alkanoyl-amino,
mono- or di-(C4-Cg-alkyl)-amino-C4-Cg-alkanoyl-amino, C;-Cg-alkanoylyl-amino-C-Cg-
alkanoyl-amino, carbamoyl, N-C;-Cg-alkyl-carbamoyl, N-(hydroxyl-C;-Cs-alkyl)-carbamoyl, N-
(mono- or di-(C4-Cg-alkyl)amino-C,-Cg-alkyl)-carbamoyl, N-(N'-C,-Csg-piperazinyl)-C4-Cg-alkyl-
carbamoyl, piperidinyl, hydroxyl-piperidinyl, piperazinyl, N-C-Cs-alkyl-piperazinyl,
morpholinyl, thiomorpholinyl, S-mono- or S,S-dio-oxo-thiomoprpholiny! or by pyridinyl,

or is indolyl, isoindolyl or preferably quinolinyl or isoquinolinyl,

T is hydrogen and

XisCHorN,

a (preferably pharmaceutically acceptable) salt thereof, and/or a solvate thereof.

Especially, the invention relates to a compound of the formula | in free or salt or solvate

form, wherein
T, is pyridin-2-yl or 6-methyl-pyridin-2-yl,

T, is pyridin-3-yl, 4-methyl-pyridin-3-yl,

5-(cyclohex-1-enyl)-pyridin-3-yl,

5-(2-methyl-phenyl)-pyridin-3-yl,

5-(3-hydroxyphenyl)-pyridin-3-yl,

5-(4-methoxy-phenyl)-pyridin-3-yl, 5-(3-methoxy-phenyl)-pyridin-3-yl, 5-(2-methoxy-phenyl)-
pyridine-3-yl,

5-(4-hydroxymethyl-phenyl)-pyridin-3-yl, 5-(3-hydroxymethyl-phenyl)-pyridin-3-yl,
5-(4-aminomethyl-phenyl)-pyridin-3-y!, 5-(3-aminomethyl-phenyl)-pyridin-3-yl,
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9 HN 490 0.013 C i ~Nnne N M 10 NNHN 476 0.050

A CNM M OUN H'Me HN 359 0.367 D rNN- M O M
wd 2o0bfogz206 M2 H N 402 0.345 D N PCT/EP2009/050225

........................................ UN M o 13

Ham Me H N 416 0.177 D NI\/EI\/ENI\/E14UNNHN462C

I l\/bN~l\/b(Nl\/blSl\L]HN490016OC N Me Br 16

366/36 H N 8 N N17 H N 447 0.929
5-8-(N- me\V\bﬁ@@@Qﬁ@Bﬁb%ﬂPﬂWE%m%%@tﬁ@thvlammo methyl)-phenyll-

pyridin-3-yl,

5-[4-(N,N-dimethylaminomethyl)-phenyl]-pyridin-3-yl, 5-[3-(N,N-dimethylaminomethyl)-
phenyl}-pyridin-3-yl

5-(4-morpholino-phenyf)-pyridin-3-yl, 5-(3-morpholino-phenyl)-pyridin-3-yl,
5-(4-fluoro-phenyl)-pyridin-3-yl, 5-(2-fluoro-phenyl)-pyridin-3-yl, 5-(2-chloro-phenyl)-pyridin-3-
yl,

5-[4-(4-methyl-piperazin-1-ylmethyl)-phenyl]-pyridin-3-yl, 5-[3-(4-methyl-piperazin-1-
yimethyl)-phenyl]-pyridin-3-yl, 5-[4-(4-isopropyl-piperazin-1-ylmethyl)-phenyl]-pyridin-3-yl, 5-
[3-(4-isopropyl-piperazin- 1-ylmethyl)-phenyl]-pyridin-3-yl,
5-[4-(4-methyl-piperazin-1-yl)-phenyl]-pyridin-3-yl,

5-(3-pyrrolidin-1-yl-phenyl)-pyridin-3-yl,

5-(4-piperidin-1-yl-phenyl)-pyridin-3-yl,

5-[4-(4-methyl-piperazin-1-yl)-phenyl]-pyridin-3-yl, 5-[4-(4-isopropyl-piperazin-1-yl)-phenyl]-
pyridin-3-yl,

5-[4-(piperazin-1-yI-C(=0))-phenyl]-pyridin-3-yl, 5-[3-(piperazin-1-yl-C(=0))-phenyl]-pyridin-3-
yl,

5-[4-(4-methyl-piperazin-1-yl-C(=0))-phenyl]-pyridin-3-yl, 5-[3-(4-methyl-piperazin-1-yl-
C(=Q))-phenyl]-pyridin-3-yl,

5-methoxy-pyridin-3-yl, 5-ethoxy-pyridin-3-yl, 5-isopropoxy-pyridin-3-yl,

5-bromo-pyridin-3-yl,

5-(propionylamino)-pyridin-3-yl,

5-[(3-hydroxy-propionyf)-amino]-pyridin-3-vi,

5-[(4-amino-butyryl)-amino]-pyridin-3-yl, 5-[(3-amino-propionyl)-amino]-pyridin-3-yl,
5-[(4-dimethylamino-butyryl)-amino]-pyridin-3-yl, 5-[(3-dimethylamino-propionyl)-amino]-
pyridin-3-yI,

5-[(4-acetylamino-butyryl)-amino]-pyridin-3-yl, 5-[(3-acetylamino-propionyl)-amino]-pyridin-3-
yl,

5-(N-ethyl-carbamoyl)-pyridin-3-yl,

5-[N-(3-hydroxy-propyl)-carbamoyl]-pyridin-3-yl,
5-{N-[3-(N',N’-dimethylamino)-propyl}-carbamoyl}-pyridin-3-yl, 5-{N-[2-(N',N'-dimethylamino)-
ethyl]-carbamoyl}-pyridin-3-yl,
5-{N-[3-(4-methyl-piperazin-1-yi)-propyl]-carbamoy!}-pyridin-3-yl,
5-(piperidin-1-yl)-pyridin-3-yl,
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wohie92C --~O (N PCT/EP2009/050225
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........................................... N Me N 21
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[3MEbibyidir359!, (B, FRByrdin-5-yl, or
quinelin-3-yl, isoquinolin-4-yl,

T, is hydrogen and
Xis CHor N,

a (preferably pharmaceutically acceptable) salt thereof, and/or a solvate thereof.

Further preferred embodiments of the invention are given in the claims, which are

incorporated into the present description by reference.

Especially preferred compounds of the present invention include compounds of formula | as

mentioned in the examples, as well as solvates and/or salts thereof.

Where the preferred compounds of the formula |, their salts and/or their solvates are
mentioned, also their use, the compounds for use or a method of treatment comprising the
use of the compounds or other uses and methods mentioned herein employing such one or

more preferred compounds of the formula |, their salts and/or their solvates, is included.

The invention is illustrated by the following Examples which do not limit the scope of the

invention.
EXAMPLES

Especially preferred compounds of the present invention include compounds of formula X

—-

X" SN
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N” 0.0065
N Me Me Me,Me
X N
160 | P ~ me | H CH | 448 A
N 0.0059
Me_Me
N\ Me »O
161 | s °lH CH |49 A
= 7
0.019
Ve Me
N\ Me "
162 | “ N CH | 464 A
= ® L
N 0.007
N._Me "o e
163 | N \ H CH |478 A
= » L
N 0.0066
Me Me
N\ Me NH,
164 , H CH 434 G
Z i P~ Me
N 0.0063




M , N163 HCH 478 A OH 0.0066 Me Me N Me NHZ 164
I \ HCH 434 G N M 0.0063 WO 2009/ 087225

WOPOW/&P22309/ 050225 -64 Ex. T1 T2 T3 X M+ | CRETRORO@/050225

(PM nme Me Me / Me NH165 | , HCH 434 G N M N M
166 | Me H CH 368 A N~ General Conditions: Mss
spectra are run on an open access Agilent 1100

HPLC/ Mass Spectroneter system using atnpspheric
pressure chemical ionisatign. [MHl + refears to

Ex. |[m@no-isotopic ol ecul ar 5 W8 ght s. | Rr ot griviidtic] ¢&Tso Route
magneti c resanance (' H NWVR) spectral are agbt ai ned(m a
Varian AS400 |lat 400 WHz, Chenical shifts are reporte
i Q_depta me) [ eyt er mllipn (ppm) downfield
froyh t ™ net hy l.ess ot herwi se stated, all

165 Istatlti mat € i ned from&gnorme“r%gi al ¢
supplTers and further| purifli cati on.

Abbrevi at | ong: cOH-i-slacettec—aci-d—Boe20=
di ~PUeyl\di car hormay®, CHC13 is chloragform DCMis
166 |di chl or pnet han. | i% di met hoxyet h@GHe, DB is A

di formam de&, EDC is 1-ethyl-3:(3- di nmethyl
am nopropyl)carbodiimde, BEtOAc is ethyl lacetate, FEtQO

10

15

20

25

is ethanol, h is hour(s),

General Conditions:

Mass spectra are run on an open access Agilent 1100 HPLC/Mass Spectrometer system
using atmospheric pressure chemical ionisation. [M+H]" refers to mono-isotopic molecular

weights.

Proton nuclear magnetic resonance ('"H-NMR) spectra are obtained on a Varian AS400 at
400 MHz. Chemical shifts are reported in delta (6) units, parts per million (ppm) downfield

from trimethylsilane.

Unless otherwise stated, all starting materials are obtained from commercial suppliers and

used without further purification.

Abbreviations:

AcOH is acetic acid, Boc,0 is di-tert-butyldicarbonate, CHCI; is chloroform, DCM is
dichloromethane, DME is dimethoxyethane, DMF is dimethylformamide, EDC is 1-ethyl-3-(3-
dimethyl aminopropyl)carbodiimide, EtOAc is ethyl acetate, EtOH is ethanol, h is hour(s),
HCl is hydrogen chloride, HMDS is hexamethyldisilazane, HOBt is hydroxybenzotriazole,
HPLC is high performance liquid chromatography, K,COs is potassium carbonate, KOAc is
potassium acetate, LAH is lithium aluminum hydride, LHMDS is lithium hexamethyldisilazide,
mCPBA is meta-chloroperbenzoic acid, MeCN is acetonitrile, MeOH is methanol, MgSO, is
magnesium sulfate, min is minute(s), NaBH, sodium borohydride, NaBH(OAc); is sodium
(triacetoxy)cyanoborohydride, NaCl is sodium chloride, Na,COj3 is sodium carbonate,
NaHCO; is sodium bicarbonate, NaHSO; is sodium hydrogen sulfite, NaOH is sodium
hydroxide, NaOtBu is sodium tert-butoxide, NaOMe is sodium methoxide, NH,Cl is ammo-
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HCl is hydrogen chloride, HVDS is

hexanet hyl di si |l azane, HOBt is hydroxybenzotri azol e,
woRl@os=2i gh performance |iquid chromat ogr aphpCT/KR1EB050225

i s potassium carbonate, KOAcds 20 potassium acetate,

LAH is |ithium alum num hydrlde LHVDS is lithium

hexanet hyl di sil azi de, nCPBA is neta-chl oroperbenzoic

MeCN | s e LS, et hanol , SO is
e e S B T2 L S
diloaq p biyichided Pd(dDefREK ©AC ) 33|S(6|p!$emilptlmphlno ferrocene]dichloropalladium(l),

Poﬁééi@%ﬁefg y%@rl}/pﬁrergwc% ;o%h )Bgsdkgz@&é ?db%g Hg{nd%yngﬁldgr%ace

tohg) sraiahiat @), Hﬂm@@bho@hswdq:hmdhyrdr iggeam tamferatere, NaAJHis

d [ . '
o AR DEOR e B, 18 g, o
teﬁahydrwrm@mmw?ﬁ HORITEPL 60 DETPPBhosPhaxalhene.
chloride, NWP is N-nethyl-2-pyrrolidone, PdC 2(PPh3)2
i s bis(triphenyl phosphi ne)palla- diun(ll) chloride,
Rpge dppf )Tl 2 i s
E,[alnplﬂbl s(di phenyl phosphl no) f errocene] di chl oropal | adi u

P AR HE R | B SYPRIN ORI 0) . Pd2(dba)3 | s
4- tmb@(ﬂbﬁ@wykwﬂepﬁmz 3Idwﬂbmod1ep@htbaﬁiéd4%0ﬁ (1RGN 3 7i rs.mor 285

h lorid oom t enper ature TBAF
g %r@tRYQB'ﬂF;?rb&ﬁ?%?Wﬁ‘Ef%ﬁ"d%* FER (G {RITHRR I GRNARY) (2%, 2.35
mH%EAzngmgr bkl dRbREC BINIECN(E 6h). TiHdh dnsaque@tsriad)zdy, ebluticain2 M, 4 eq,

4 SRR A% f) 2o SOBFEPADHL AT LA e ife, 20 and the

reRﬂ'au@emA_t@ambbaed ujs(hg mlcrowave radiation at 150°C for 20 min. _ Al_ternatlvely
Pq‘}ﬁﬁ’%ﬂ gl okt YY) i e Wea RN HPIRAES P, P! RLEN. The

salyea| @ye geops indvasug- {en7aqguegus dle@f2s@utpplir Miviiiadded, and the
soluhiBh qg r@(@b&%@ with b@:l\/ﬁthel oéanmer lgScﬁleanhh ags0,, filtered, and

Co%éqqtrgiegﬁghe @&Bg{g)lfé:p}]gtf llg r%qjystgllzgg fromT%]OAcijer the tdle compound;
Hg'sOb ve dHINMAVRADY 18z ndMsOY erp. asm(saqu@ogaa GQ8), 8.76 (m, 2 H),

8%68 A PR g Ly & 1f3"?rﬂgld21su Ao A a1 P

7.0h@, 18)resul ting mxture is heated using m crowave
radi ati on at 150C for 20 min. Alternatively Pd(PPh3)4
and DME/Et OH (1: 1) can be used instead of PdCl12(PPh3)2
and MeCN. The solvents are renoved in vacuo, then

E)agrrpqé)ys NaOH solution (1 M is added, and the

ution is extracted with DCM The oganic | ayer is
2- B Mettly oy tidin-REy8@4pyriflink 3-g7éepyralele, 3-dlppdedineat ed. The
is ﬂ]egget%;j I%P ad léﬁ&loé&lsrn%ﬁcyost%) al Ay‘né.ﬁ% L &jm idrh 9&? 7%“;&%]@%

dpivBwyine @3151%@1()[(@ reg_aqq)g 4- ghlq;g %mndmj? ¥h7H- ;glrrp@[% ﬁeld]pgrlmldine
lr"f&r’med?at@% \Mtﬁifl cIJdor'd)Z 68m§tzyl(1ptyqdm %%)N)FH Zég)go[ﬁ ?_-tdi]_;l))yflim@r?eoj_
(Intermegiaty 2). 25 Exarrpl e 2

2- (6-Met hyl - pyridin-2-yl)-4-pyridin-3-yl-7H pyrrol o[ 2,

3-d]pyrimdine is prepared by an anal ogous nethod to
Thesgo¥anenles MMAN. 2- pyri di n- 2-yl - 7H-pyrrol o[ 2, 3-

4-(5-Methoxy-pyridin-3-yl)-2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2, 3-d]pyrimidine (Example 3),
2-(6-Methyl-pyridin-2-y1)-4-(5-phenyl-pyridin-3-yl)-7H-pyrrolo[2,3-d]pyrimidine (Example 4),
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d] pyri m di ne (Exanple 1) by replacing
4-chl oro-2-pyridin-2-yl-7H pyrrol o[ 2, 3-d] pyri m di ne

w@ bowwegTrezli ate 1) with PCT/EP2009/050225
4-chl oro-2- (6-net hyl - pyri di ns2-yl) - 7H pyrrol o[ 2, 3-d] py
rimdine 30 (Internediate 2) These exanpl es nanely,
4- (5- Met hoxy-pyridin-3-yl)-2-(6-nethyl-pyridin-2-yl)-7

R e S e e T R M T
Expm/breg)gE)S/ 85d]2%r| m di ne (Exanple 4), WO 2009/ 087225

o RO RO 2 PP g2 07 B TR Frpiane
Edamp&»tyl) 7 H-pyrrol o[2, 3-d]pyrimdine (Exanple 5),
bR R S R i T Bl e
(Eample 7),

4 fS ([23\/\&63)&_}):&‘_8 @; s Ig%IéZQIEQﬁ_JBg{PPI I‘P? déleZ ﬁ) -AE;? gﬁ%{l(ﬂy% Q?;erhgdme
(E4afnBle(&)- Met hoxy- phenyl ) - pyri di n- 3-yl ]-2-(6- et hyl - pyri

4- gd é?\%t V- %ﬁgwﬂhmgﬁyﬁs pﬁér@qr ymuds Q@ 2 (gﬁef@mlp ridi-2-y I 7H-

I perazin -phenyl' ] - pyri
PyYoRIA/3-Flpprinigingd mpleﬂg)h di n- 2 yI) 7H- 10

NIWF @l l\.@e{tgyl %K/E nﬁlﬂybmi-ﬂéﬂr%lo( x||rﬁ|d|11(b) yll- pyrldln 3- él} propionamide
yrrol o[ ] pyrim
Elxélmﬁle4?-7))/l ]-pyri d| n- 3 yI } pr op| onam de (Exarrpl e 27),

3- ?Z’([Ba\ﬂe(t@ylg?ﬁdﬁri’b:}/l )-7H- pyrrolo[2 3- d]é)yrlmldln -4-yl]-quinoline (Example 28),
E|yrro r|md|n4yll qui nol i
G(WWyl@ng-)y )-7H-pyrrolo[ 3 d]pynmldln 4-yl]-isoquinoline (Example 29),

4- émﬁe'%h)ﬂaﬁmh@-f\lh{lﬁl ZWHeﬂHyppﬁidMl?)yl YhH Byrfcfl&{lz Sl dpy@m iRy Iy By Hdlin-3-y1}-
i soqui_nol i ne (Exanpl e 29),

b‘ﬁ!@”%’ét( RBLN- {5-[ 2- (6- net hyl - pyrldln 2-yl)-7H pyr

3- D@h@rﬁsﬂ’arﬁn@}\l@w{zm Bhiethy Kpyyibih=20)1Y: 7 etbyrrdlol |3} pyeieidih-a i | ridin- 3-y1)-
%Exaﬁl e O?H, 5

PraPipRaRUTH (I AMPIOE N { 5- [ 2- (6- net hyl - pyri di n-2-yl) - 7TH pyr

4- Aeétga{aramo&cs} 2gmetiyd pyridth- 3 i) -7 Bypyirdlofi2rs-FpyHnpidin-4-yl]-pyridin-3-yl}-

(SErarrpl e 31),

Vr%’@&?& ’é"rﬁ‘% {5-[2-(6-nethyl -pyridin-2-yl)-7H pyrro

3-Acdt@amBeod- {5y[2+(ﬁqndathy4 fynidir}-2-phy-7 Heby me|8(2ya-dpyr2a@idib it wiF mynitid 8-y 1}-

et yl a
prégé%% @%@p e65 t hyl - pyridi n-2-yl)-7H pyrrol o[ 2,
3- Hywpp»ynﬂ{ﬁmﬂdfirmathym}'ﬁlcpiyﬂ‘rydj-?whp)@wid[%,3-dtwdrpidim‘&lﬂﬂ-d¥e'idin-3-yl}-

préw{jﬁe((y%{p& f“ﬁ*- (6-nmet hyl -pyridin-2-yl)-7H pyrrol o] 2

-(4- Met@y!ﬁyrldlm3dnl)nz @xryet]lylpryri@idﬁwi FHypyreolqh?, aliryriendinge(Example 55),
{SJ%WA/Lgh@%bm -y d p;érrol?[f ,3-d] pyélmrl%rtl ﬁ y,] pérldm yH—_r%e_trﬁrSO_l (7EHxample
7Ypyrrol o[ 2, 3-d] pyri m di ne (Exarrpl e 55)

25('6]2\)%3 ;? gﬁ)trhg RﬁerB}TZéS g%rlr]zhﬁ' WyIL%JnG[nZa 3 (QJ(Mf;I'erEOSj
2-(6- Methyl pyridin-2-yl)-4-(5-[1,3, oxadlazol 2-yl- pyrldln -3-yh)-7H-pyrrolo[2,3-d]pyrimidine
(Example 83),
2-(6-Methyl-pyridin-2-yl)-4-(5-methylsulfanyl-pyridin-3-yl)-7H-pyrrolo[2, 3-d]pyrimidine
{Example 94),
4-(5-Methyl-pyridin-3-yl)-2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidine (Example 96),
5-[2-(6-Methyl-pyridin-2-y1}-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-nicotinonitrile (Example 98),
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79),
5-12-(6-Methyl -pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri m di
wo2009098722pyri di n- 3-ol (Exanpl e 80), 2-(6- Mt hpdF/EP2009/050225
pyridin-2-yl)-4-(5-[1, 3, 4]o&§ﬁ|azol 2-yl-pyridin-3-yl)
-7Hpyrrol o[ 2,3-d] pyri mdine 30 (Exanple 83),
2- (6- Met hyl - pyrldln 2-yl)-4- (5 nethylsulfanyl pyridin-

bR DI 8 AV B2 BV RaE A BT APRIS24 ) - 7H
S g O et 2 3l
i) B2 gy e Bt e i atdof Beeradishvare
[3RBIpERRONEAEGEAR2A6E),- 67
Di%{egfyE&;?ﬁ'z(ncg{ﬂvﬁ'\%‘jﬁyﬁ-%grﬁcﬁ?r}%yS-gﬂ}pfﬁrﬁ(gzlz;%g@ﬁ%f&-ﬁh%z3']bipyridiny|-5-
w@&hﬁ}km"pyExanyhzhx-yl}-ethanpne (Exanpl e 103)

% GWetng 8¥r§d:r£ f%I—l%?@%!?é?—?‘@b%@{n%é%i—/%?%iﬁye %[fl-%;?rggo[g’&
qmﬁmmm]ﬁwmwpmdﬂﬁWI (Exanpl e 116), 5
arggfég)ta@élby%ﬁ anhl% éLF rﬁghg}/ ﬂo tf?%rférdi d@ r%?t}{g)py?é—hEW)rzpﬂ)ﬁ&i% 33yl 7H-
pyy[owgct hy]p}/mralmnﬁéE)(qgmiﬁﬁb =Y, @Ql@\;mg pyrldlne 3-boronic acid with the

coﬁeLp?oneﬁg M%Fomg:aﬁﬁiycfﬂbg}o'ﬂlc%s}ﬁéz‘ng% Pyr :i; OE |2d|3ng] ?g( Iarr?p Idle

3- mzt?va %npéﬂdme@ﬁmn@@chm %rr%q'%gwﬁc %@dUﬁf-)) that for
3- Bhe(n§rmbyls t@tYJrhéihyl{QS Yldlox4odednh- diynp@ndhhe (X:Herrﬂ&.ate 38),

oo L L LT e P o B P SRS termectate

3Mmoronic acid or boronic ester, nanely,

3- nrget%hoé%\gﬁylp%éig S%etgpr gt'hygl [? 8 Z?dlchg[woro an- yl)Spg:ylngme In{ermedlate
3B- phenyl -5-(4,4,5,5-tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-
3-%1'_—1‘%@&%@#%@2% (Q hgtrf e)ﬂgrg%?gl’q}l%?]%m%ag?rpgﬁe ; %yﬁ)yridme (Intermediate
40y, 3, 2]dioxaboro|an -yl)-pyridine (Internediate 15

3- %Yr)nethoxy phenyl)-5-(4,4,5 5- tetramethyl [1,3,2]dioxaborolan-2-yl)- pyrldme Intermediate
met hoxy- phenyl) -(4,4,5, 5 tetramethyl-[1,3,2]dio

4ﬁaborolan 2-yl)-pyridine (Intermediate 39),

1- Brke)(hé'l-tf ta.l[er(@4%{@%&13%([4(3f2]<5o>5abbgtarnanmy%i)dmkﬂ.ylﬁb&izﬁl}ﬂx

abor.o ridine (Internediate

pi r%ﬁ”%@ﬁ&l@éaﬁ%yl) 5-(4,4,5,5-tetramet hyl -[

N-15-3, 423, d4te:tmtmflyd}[1af3]2]ﬁioydat)orqjglrr—ﬂgii)meriwd—my&lprmxtﬁnatrﬂie (#lgrmediate
-methyl -4-{3-[5-(4,4,5,5-tetranethyl -[ 1, 3, 2] di oxaboro
an-2-yl)-pyridin-3-yl]-benzyl}- piperazine

quyirofitee B-tredngtagid4 Miermediate 35),

|S(N'u{n%|'r(e446 Bnie ab@t(l ATRE e 3[351' 3, 2] di oxabor ol an-2-yl) - py

4- dlmethylammo Ill [ng ofg%qgtrrra]meethyg I[1n\'§» S]rdlrgsgkl)o?ctjlgn 2-yh)-pyridin-3-yl]-butyramide
(Intermediate 44),

3-dimethylamino-N-[5-(4,4,5 5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yl]-
propionamide (Intermediate 45),
4-acetylamino-N-[5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yli]-butyramide

(Intermediate 47),
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25 43), quinoline-3-boronic acid (Internediate 35),

i soqui nol i ne-4-boronic acid (Internedi ate 36),
wdad2apogby| am no- N-[ 5- (4, 4,5, 5-t et ranet hyl - [ 1, BCREP200%@50225

borolan-2-y|)-pyridin-3-y|]:&¥1yran1de (I'ntermedi ate

44), 30

3- dlnethylan1no N—[5 (4 4, 5 5- tetranethyl [1, 3, 2] di oxa

bor ol an- ridi y opi onami de
3- @FQW'@FW@TN é}(@ 41% tetramethy [1 3 2]d|oxaborolan -2- yI) pyridin-3-yl]-propionamide
(Iteatayd £8y1 no- N—[5 (4,4,5, 5- tetranethyl [1, 3, 2] di oxabo

O P A B RIS 0 LTRSS

(Iderateitayd 43)) NO- N—[5 (4,4,5,5-tetranethyl -[1, 3, 2] di oxabo
I Yol
o HRIBRS Sl YA A BEOBAO ek Tl o
52} di 5o tetremethsiFA 2 %}cqubymla@ 3-vi-gywrign} 3-p-opiheneltintrsmediate 105),
5- E{! E‘%%r@f%éﬁﬁ [f"gb}dlo';aborolan 2ty|[] pymﬁm -3-ol %ntermedlate 106),

di oxabor ol"an- 2-
3413, 4]|9§qq|q;phéyl(q ﬁ‘t"e? ﬁé@ra&meéhy@;b‘l)'& 2] d:oxaborolan 2-yl)-pyridine (Intermediate
1&# (4,4,5,5- tetranethyl [1, 3, 2] di oxabor ol an-2-yl ) - pyri
(I'ntermedi a

o Gy DR Tt B e B Bl o B 2o B0 Iy eygele 120),
3 krl’éﬂ'@’r—@-l(dz‘ré Bttetrarasthales, ﬂﬂﬁvaorolan -2- yl)tpytrldme (l?tﬁrnlwed[late 122),

e | -
3 A8 sratnetBe B diseds g i b PR 22bo)
1-183(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-3',6'-dihydro-2'H-[3,4']bipyridinyl-1'-yl]-
eﬁaﬁﬁ%?%eﬁM%é?@%2?5 (4,4,5,5-tetranmethyl -[1, 3, 2] di oxabo

ine (Internmediate 120)
1'3nett-AyH 45, Fietramgthgl-[f stdldiensbhiplanflty!BT 2] 8li6osearBloy-find Pipyridiny!

(Mbhidid fiape (1 nternediate 122)
tetraneth{ % 2]d|oxaborolan 2-yl)-ni cot
183( d@

d'méﬂﬁf[ﬁr(ﬁl“é ? feheaethvbi Q@Prolan -2-y)-[2,3']bipyridinyi- 5)ylmethyl] amine
(ftelnfedte f&,&-tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-yl ) -3’

41 ﬁ?g tﬁ%qﬂr]%@é [{%%faloxiéo ong-rZEyﬂ-S’i,ﬂXilh{/Jin-_Z}ill-Jy_ran%if?—g]%gﬁdine

Iriiemm!tdtryiS% redpedtiehb- t et ranet hyl -[ 1, 3, 2] di oxabor ol an- 2
-yl)-1'",2",3,6"-tetrahydro-[ 3, 4'] bi pyridinyl
(Internedi ate 134), d

EkmnmbyB [5' - (4 4 5, 5-tetranet hyl -

R UIRETIE Al o= v )
|s®r®ate@tbryamnagogoqslmeteoczyodh@mb?oeecmqmlz»/yqnw -23))p-pyridin-3-y-7H-
py}?% ?3 %ﬁyﬁ%rd%gégarﬁﬁﬂ‘é]ﬁy Fe%'la'aﬁlg 42(91I0% Etp?ﬁ(ﬂﬁg'ﬁgﬁ p]yl?fgl)a 2,3-

d]eyr(rmdllw@flhgﬁlrmpquatedl)mutz Ayehjora6 §G-medhivhPBIcyY 2-1)-1H-pyrrolo[2,3-

yridine is prepared by an anal ogous
”E%Weé e t%)o
2- (6-net hyl -pyridin-2-yl)-4-pyridin-3-yl-

The following examples, namely,
4-(5-Methoxy-pyridin-3-y1)-6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridine (Example 47),
4-[6-(6-Methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-isoquinoline (Example 56),
4-[5-(4-Methyl-piperazin-1-yl)-pyridin-3-yl]-6-(6-methyl-pyridin-2-yl)- 1H-pyrrolo[2,3-b]pyridine
(Example 57),

4-(5-Ethoxy-pyridin-3-yl)-6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2, 3-b]pyridine (Example 58),
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25 pyrrol o[ 2, 3-d] pyrimdine (Exanple 2) by repl acing
4-chl oro-2-pyridin-2-yl-7H pyrrol o[ 2,3- d]pyrimdine
w@ bowwegTrezli ate 1) with PCT/EP2009/050225
4-chl oro- 6- (6- et hyl - pyridi ng2-yl)-1H pyrrol o[ 2, 3-
b] pyridine (Internmediate 6). The foll ow ng exanpl es,
nanmel y, 30

45 5,}42%};)3? x’e-g%%@hnmé %@?g&bpyg% ;l’/l)'-PM-rp'errlc'alQ['z,?z'-B/]wri'd%e
(Ekahfpid 60)Met hyl - pyr| di n-2-yl)

3gé'§¥t[1ylamm£-%\l-§5-[€- - tr%ll Eyrﬁilryi 1/! 1§ -p rroIQ[%I tﬂpyr{d Q rTi?—|p3?ridin-3-yl}-
pbpiobartide Wbitdmyple pper azi n- 1-yl ) - pyri di n-3-yl]-6-(6-nmeth

PR LTl By PRV 5b Gliayda RhBA B Ay (5HARR. A1

ppﬂdéggg}%ggnga {Bxarpde/63)01 o[ 2, 3- b] pyri di ne (Exanpl e 58),
4—Xpisgpr(o§owyh§3y3p(r‘)¥ ?ﬁ%&g&gﬁg%% 1I-§]gyréolcz[% Smlpynd\ne Example
64 n-2-yl)-1 Hpyrrolo[2,3-b] pyridine (Exanple 60)

ST bIBBanAS i34 T5h  a h n ots  ar
ammmEmm&é (Exanple 62), 5

D%%%&%{ Ml pf)r‘dﬂweﬁ 95 '1 A- p%rrbflt)gﬁej lt‘]ﬁ AdiRASAY AaiRy % Benzyl)-

apjmer(ﬁkammeﬁﬁb] pyr| di ne (Exanpl e 63),

Nféfr(yﬁ(4-{§-g@-(62m@mr¢r RVl h@pﬁ; fi?) ?Alg)%l&% (32; %W;ign:ﬂdatl qu]epy(rlgl)?; n;g% benzyl)-
a6141)‘3 ED’F'ﬁE‘FﬂW (4 {5 [ 6- (6- rrethyl pyrldln 2-yl)-1

4‘%5% X @Aeﬂ{(yZpﬁldbllz&W HI;QIJerréio[Xéb]-b 1PYHdlinCi-3-By ik 3-DBPESHY))-methanol

am ne anpl e
(ExamRriegt). ( 3- {gp[6(6 met hyl - pyridin-2-yl)-1
6 RAEHY R [d%,—.'«_ﬂylkl]ﬂf@%im Ghbrdhdlinyd-Jime3tyi-stieny Bpyridin-B§Nawlgysrolo]2,3-

am ne
b}wﬂqﬁ%&(ﬁm{rg& $8. (6- met hyl - pyridin-2-yl)-
4k oy edrefl 2 gtieiv 3-8y (edmptny - pyvidin iy B4- Wr}oldi[é,ﬁzb}ﬁ»y)idine
mn anple 73), 15
“Ea’ﬁf‘-"{@f-’% s (6- Methyl - pyridin-2-yl)-1
6Hi6 PAsttiyO b di- By IphHp5-(3-chiorphdlinyd-Yineyhyi-phemy B-pyridin- iyt gyrmaie[2, 3-

e 82)
b@?y?@ ei\)ﬁ"% ?93‘54)] di n-2-yl) - 4-[ 5- (4- nor phol i n- 4- yl et hyl
Dimdtayiy5')6 @memlylﬂp\@dwq—ylm HHopyalel@BelYigin-40] b3 Bipyrisiinyl-5-

y&l“%wp@/n?ne? fnple 1r%l yridin-3-yl)-6-(6-nethyl-pyridi
Mett-{H-)6-(6- rhétb‘yfplyml@?ﬂl eerr}ywlq - h@yncm‘i(vﬁiéﬁﬂﬂwr'g@yl -5-ylmethyl}-

aﬁnﬁeq BI PyrldanyI) 4-15-(3- m)rpholln4y|msthy|
'di n-3 3yr rol of 2, d]
& @([@ﬁﬁ{k@t}g@}pyndln -2-yl) 1H pyrrolo[2 b]pyr|d|n -4- yl] pyridin- yI} phenyl) -methanol

(EhdTEhibyhy {5 - [6-(6-nethyl -pyridin-2-yl)- 1

H rroI023b ridin-4-yl 3, bi pyri di nyl - 5-
6- (Gpl\/)llethyl pyrEdln 2 yl)]4p( methylsulfa%’yl ]pyrl[dm 3 yll ‘IH%))/IrroIo[Z,%fb]pyridine (Example

105),

5-[6-(6-Methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-ol (Example 107),
Dimethyl-[(R)-1-(4-{5-[6-(6-methyl-pyridin-2-yi)-1 H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-
benzy!)-pyrrolidin-3-yl]-amine (Example 108),
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yl met hyl }-am ne (Exanmple 91), 25
Met hyl - {5' - [ 6- (6-net hyl - pyridin-2-yl)-1
WOROPYN7A50[ 2, 3- b] pyridin-4-yl]-[3,3"] bi pyri di RAT/IP2909150225
thyl}- am ne (Exanple 92),
(3-{5-[6-(6-Methyl -pyridin-2-¥)-1
H pyrrol o] 2, 3-b] pyridi n-4-yl ]-pyridin-3-yl}-phenyl)-ne
t hanol (Exanple 9

3
{61 @N@@hﬁyﬂytl@m&wﬂrﬁl pyriplof2, abIFJSE'WWTPé/U‘P'FﬁW}rm%‘WWQﬁi('f'?‘amp'e
el I) 1 Hpyrrolo[ 2, 3-b] pyridine (Exanple 30 105),
(6- Met hyl - %I‘I di n

mmpq,nylr[(ﬂ)df(g {g_[@j quhuquyng;nyz)ﬂ]l Wpyrmlqﬁé b&)qyn(ilesgayﬂ)tpy@dm -3-yl}-
bl%QZ))) pyrrolldm %yl] -amine (Exam le 110)

1|_{_5d91((§ &\eg'[ybp@dm%x)}jiaWDWQO §|3]b_]wlrd‘ncf{) %1 % T%d_rg |2)1-I—E3,4']bipyridinyl-
1hgngémla&or@yEmhprémrz1)’s yl]-am ne (Exanple 108) WO

9/ 087225 PCT/ EP2009/ 050 0
4{[@ @/Ie(tryl R)ETQMWO p4y¥l @{nlqln éf?ﬁ(ﬁ:methyl -pyridin-2-yl}-1H-pyrrolo[2,3-
@ﬁ,ymé@ﬂnﬁ)laqb:} wpyridin-4-yl]-pyridin-3-yl}-methanol

ﬁ@ylh@r@[(%g} I‘}Lyl wd{r\SZ P’lé1Hé)yH%|PE%ﬁ b]BX,ndln Hl] &2 3 ]bjpyridmyl -5-
imgtpyir-ahiag 2E:xmidleyes)di n- 4-yl ] - pyri di n-3-yl }-

zﬁ&r}éy{éﬂ % é}g%rﬁdl n: ijr !&%—?}-_@@lgﬁri@%@é?&&%%r—pﬁidin-2—y|)—1H-

;}ylfrpMEZr?eb [/rRi,lrﬁa-(E}(WPIedﬁZﬁ)A-yl ]-3",6'-di hydro-2' H[3, 4']
Sp% Jzfso otoi/]I }ﬂ*peg[yéir}—i—%‘/W%%W%%—Q}}Zékﬁ—methyl—pyridin-2—y|)-1 H-

gwrp@ﬁaﬁobyr@rw(ﬁxwpledims yI] 6- (6- et hyl - pyri di n- 2-yl

wm&g ng-ﬂ{eéwyfgyrmp% E/l rr&lgfﬁmbfr iR Y-pyridin-3-yl}-benzy1)-

&FhlpgdfaceﬂlQ}{Cﬂi @etbyl@;taréﬁwrmlwfi) 2,3 ]b| pyrl di nyl -5- 10

ﬁ\/\e{@l Fykskmqglerﬁbﬁh)f E%'Iﬁ'ﬂg% Zl%ﬁﬁl%rrolo 2, Sp? gygldm ;1“)/];]/ pfrldg;/? Iyglbﬁnzyn
argngltaceld- {aBt rnew'yqs ﬁ%aanme 25§)| )-1

P){@'[‘%Qb @[D?lﬂL%r(p])ﬁyCrIHIQMDﬁ) &rgﬁalﬁﬁ{ll?pylla&)fi y}-6-(6-methyl-pyridin-2-yl)-1
S erazin-1- ylnethyl) phenyl ] - pyr

oprop
mydrom 9]py“%ﬂe( Xﬁ%‘Pf?yf) Syrl din-2-yl)-1 H

@-ﬁlﬂl@t’h?[%n@nmﬂw I5C’(Bﬂ\$or§@ﬁﬁﬂp)l-@rdb3ﬂ§)nyl)Zb@rldln -3-yl]-1H-pyrrolo[2,3-
%6 (6- et hyl - pyrldln 2-yl) -

Wﬁ&?ﬂeé?ﬁ[@ 1818%)oyri di n-4-yl]-pyri di n-3- yI }-benzyl) -

@Pﬂeﬂﬂ] Haf&hy|C-@qb-g6- (b -pyadtie2-y) Bt pptoo[4.8b]pyridin-4-yi]-pyridin-3-

pyridin-2-yl)-1
h—' %L?éflhgr@m %’éﬂ’?‘g‘aﬂe% yl1-pyridin-3-yl}-benzyl)-
a9 [raq]1 egief- noncacmninnau -atplyl)-eBéret]-pf ke Ayl - (B589thyl-pyridin-2-yl)-1H-
rrolidin-1-yl)-prop-1-ynyl]-py
pyr%ﬂé% fﬂy g’%eD{%a enyqq){pyrl din-2-yl)-1 H 20
pyI-NMethgf 12(43545 68 miethy heyrigiBxdayip té-parsag[2, 3-blpyridin-4-yl}-pyridin-3-yl}-
th [ 5- (3- nor phol i n-4-yl - prop-
‘% %%“’B‘Ryla%\mg&%gg& ﬂf”%“ﬁ%ﬂé@r rolo[2, 3- bE 3yr| di ne
2-ethyH[ e eB8)-1-(4-{5-[6-( (6-methyl-pyridin-2-yl)- 1H- pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-
yl}-phenyl)-ethyl]-amino}-ethanol (Example 163),
Dimethyl-(3-{5-[6-(6-methy!-pyridin-2-yl)-1 H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-prop-2-
ynyl)-amine (Example 166),
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D net hyl -[ 1- net hyl - 1- (4- {5-[ 6- (6-net hyl - pyri di n-2-yl) -
1 Hpyrrolo[2, 3-b] pyridin-4-yl]-pyridin-3-

WWZOPQ/wmyl )-ethyl]- am ne (Exanple 160), 25 PCT/EP2009/050225

4-{5-[4-(1- Met hyl -

- nmor phol i n- 4-yl - ethyl) phenyl] pyrldln 3-yl}-6-(6-neth
yl-pyridin-2-yl)-1 FL pyrrol o[ 2, 3- b] pyri di ne (Exanpl e
161), 2-[1 - Methyl -
arg p,repge[j By eeaﬁ@pgqus_rwqudp ﬁl@fcy@) 6-methyl-pyridin-2-yl)-4-pyridin-3-yl-1H-
ﬁgFrQMQr?E]B{/r%H% (El(mfﬂe b%re)ﬂakm@)bwldﬂhéls %o%bh&:‘aud with the

henyl ) hyl am no anol (Exanpl e
CRITENONAIPY DPrEnigEEiyAr b<1f°("& LpSI, [f@rf%’ net hyl - pyri di n-2-yl)
3-thetroBY5- b‘f}tdﬂ{egor%n*é]acEXFﬁoﬂtlérTS-cényﬂlc] InQYrdgdhnJSABZ0

hanol (Exanple 163
%/ﬁq}H@f’ %{nga%%]('(‘%”ﬁ%c?%tﬁ Shyri di 51 2- SP) 1 >
1Fhwewlmﬂ5qm 535-bpre g i :342]gibjabprotaned-yiy-Byrigin-3-pii-pipe2zine

(Exanpl e 166), WD 2009/ 087225
(%@¥m%$§%%35050225 -71 are prepared by an anal ogous
Fethdnyeb-t4ct, 5, hdgtranmthyl-[1,3,2]dioxaborolan-2-yl)-pyridine (Intermediate 52),

?g}%(rﬁetﬂgfy;%gn@*f) L7y EISZteNer%etﬂyljf?’ E'ZEHIJia%(;rMI%rew% ;Jg;: ﬁyﬁgme (Intermediate
I9yri di ne- 3- boronlc acid with the corresponding

?9%%%% R[4, zb@%Q&ké?né?ﬁ}l 13 ZE%d‘mlan 2-y1)-pyridin-3-yl)-
3- met hoxy yrldlne oronic acid (Frontier Scientific

Wﬁ%ommL%bgﬂe”waﬁe )5 i soqui nol i ne- 4- boroni ¢ aci d

1. Jn@ﬁw?l[zﬁﬁﬁmaﬁ a 5¥5ietrahem@t{ngl2jdleaborfotin-B)-pyridin-3-yi}-benzyl}-
tetra

Fﬁﬁeﬂ?zﬂﬁgagﬁ 8%3@%4?31 )-pyridin-3-yl]-pi perazi ne
Lisopreparpdi- @45, 5 Btran@trat HaxRldBxebookrEs-)-peidinentisti¢ryiedfate 53),

(%m% %]#e—lt[%gap 9 %qgt%%h% [‘) 3 Q]Xiwég%&(?gé rb r)fi)?ﬁ@gb&@%eﬁ%l}uamme
(Irdsredediatsl &- 2- yl ) - pyrldlne (Intermediate 10 39),
gmgdrg% rfé/ L@% 'BQetM'n[léﬁ;gl 4+, §Q]d%xa&3r&l§r‘i Q%U%h&’ h-3lyl) Joenzyl-amine

i'oxabor ol an pyrid - proplonan1de
(ternedigediat e 45)

&etﬁﬁgmfd g44¢ £ §1étwéhy4f153 BldloRAtorsTei-Byl)-plddid 3 3] tepxabmioe
ridin ] - benzyl }- pi perazi ne

QW‘WP@F% dg%/e 42), 15
B-5-80p5 GRONIMERYI41 .4 2Blidxabablaaasi)pylidih-B-yB; (dEdy bxathendl a
-2-yl)- idine (Internediate 53), di
@B‘?rﬂi?ﬂza{é%{"bs-(4, 4, 5, 5-tetramethyl-[1, 3, |
L]4dBbax alSch-wtrame Byl )3:2)ioxadoiotan2-yI-pyridiond yil-penaii-merpholine

54 d t hyl 354455tt
@Egh%?EF3195§ Z]LloxgggroYan{%W% ( s

$-nyc®pghtt1- b@mg}fp pﬁeﬁ«ﬁeﬁ@me@ylr{ﬂ 8r @qaﬁ@r@laggyyl) pyidine (Intermediate
pﬁ%hyl {4-15-(4,4,5, 5 tetranethyl [1, 3, 2]d|oxaborolan
enzyl } - am

z{ gqﬁg46@fé?e:gg;rgih{/lle[]t1 @%?Wproﬂaf 2 ﬁ p;gndm 3- yl nzyla morr%o}n’le
@lietyakor @) an- 2-yl ) - pyri di n- 3-yl | - phenyl } - met hanol
dimethyl-[5'-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-[3,3']bipyridinyl-5-ylmethyl}-amine
(Intermediate 117),
methyl-[5'-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-[3,3"]bipyridinyl-5-yimethyl}-amine
(Intermediate 118),
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(Internmedi ate 108), 4-{4-[5-(4,4, 5, 5-tetranmethyl-[1

WO2029/e78%abor ol an- 2-yl ) - pyri di n-3-yl ] - benzyl } -REIVER2609/050225
e 25 (Internediate 114),
3-cycl opent - 1- enyl - 5- (4, 4, 5,52t et r anet hyl -
[1' 3, 2] di oxaborol an-2-yl)-pyridine (Internedi ate
115),
(41534, 5 5 tkratn BBt RRIdmratichglbn-R-1) By R intB ok @bemnt aethano)| )
@%xrrnie liatré-ﬁgyl ] - benzyl }-norpholine (Internediate 116),

inatby byHanyI5-(4(42. % taramethvt-Hahdiayaboolars2-z)-gyidingddremeniate 120),
244 ehA-pY3 316 ot d OB bIid-3- 3N MErmediate 106),
Tl gl s P gt o0
dﬁg@th%((ﬁ)—ﬂ;{4é§ﬁ,4,éi5(jgté%et yl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yl}-benzyl}-
?ﬂb@m-@yw_a}rm{e?arﬁérmwawiz@b,nyl -5-yl met hyl ] - ami ne

3

—I(Q%,%r5ﬂggérg<tatﬁyl-][%§,)2]dioxa c'azrglgg-/ZQ%—?p%l%gn-%%/-nggz%gr% /(Ier%prr%ézd?ate 105),

c{irBet([;)'ﬂ-((Sﬁ}—J4{{15554,4,615?6%1’1&&!%—[{,?,21312'02}3Iab?roln&goﬂ)ﬂiyddlin-z)-)yll-f)e-npyl}-
ridins3s - - no I nternedi ate 119),
%Erﬂ@'}igﬂy')éml?egnﬁ{/%?é'?ﬁf&%, 5-t et r anet hyl FL 1,

B5A} di S0 Eremethadd 3, 3idiypxadpralati 2g)- B I heiby dreditaided Tppgydinyl-1-yl]-
eﬁﬁa(nénélilﬁtzaﬁﬁéo‘?été q\gﬁt hyl -[ 1, 3, 2] di oxabor ol an-2-yl ) -pyrid
in-3-0

nt er nedi'at e 1061@, 5 _ .
i rreethyi 1 HgYRIZok -y -5 (8.4(45-te i msthy il Sedddiprappraan-Zy b pyidie
RaFRbaf- 37yl ) - pyri din-3-yl]-benzyl } -
c{%&%ﬁ!{'ﬁ%ﬂg?é-élfr%fg%gylﬁg@fz{]ﬁéx%%gx%%'n-azt-ﬁ)-&?a%i’pyridiny1-5-y|methy|]-amine
(htetmébidicosgahor ol an- 2-yl ) - pyri di n- 3-yl ] - met hanol

PRE T P87 51 BHoPIy A1 2 A0 SPRERRRR RG-S vIHpros- 2y
dpedaZjediroxratedatd 848),2- yl ) - pyri di n- 3-yl ] - benzyl } -

vrrolidin-3- =am ' s _
DEASHI TR B30 . 2R Bk 8- urdin -y ez
pigeradiehyrderoeglalg 143).4' Jbi pyri dinyl-1' -yl ]- et hanone

h gt -4 - obn-2-vN-pvridin-3-yl}- -amino)-

(&e%??ﬁ%ﬂ{i%?ﬁ-%?ré%?tg?l 4!’6 %,%%%%%rg%r?ét )ﬁ)yﬁ)y_r [dm 3-yl}-benzyl}-amino)
aceBc agdimetoabrstes (aierpedipte 18k i di ne (I nternediate 137),
(grieﬂﬁ/;-{’hy[g:(% 55b d-étrémg§h5l=[}1 ,%Eg]@?@b?%lar]{ﬂyl Bpﬁi}jmbL:;l;ygpb@fz@manﬁno)-

- -12, i pyridinyl -5-yl ne -am ne
et @?%ME eiapigiermediote 158"
A r3Btyivofe-p@rdiibin(14yidorbp-3-yhel-5-eh b dytetréritethyl-[ 1,3, 2]dioxaborolan-2-yl)-
3,.2] di oxabor.ol gpz.2-yl)-pyridin-3-yl]-prop-2-ynyl)-
SRR o ey prom 2y
A{3-SaprEiHetrdmpthy 5 3(2Aqidxaborofint y!)-pyridinh3 V- prop-23ynyl}-morpholine

BBl o,y o v e i e

dimeti1-nby3-((45-1e 455 6-teleametil W IdjoxalapratparP ol pEF Bi3a-Phenyi-
&t '%Jar)u‘n@YlHe%éHiﬁéMbé)i benzyl } - ami no) - acetic acid

methyl ester (Internediate 1483_, -
4-(1-methyl-1-{4-[5-(4,4,5,5-tetramethy!-[1,3,2] idoxaborolan-2-yl)-pyridin-3-yl]-phenyl}-ethyl)-
morpholine (Intermediate 158),

2-(1-methyl-1-{4-[5-(4,4,5,5-tetramethyl-[1 ,3,2]dioxaborolan-2-yl)-pyridin-3-yl]-phenyl}-

ethylamino)-ethanol (Intermediate 159),
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(methyl-{4-[5-(4,4,5, 5-tetra nmethyl-[1,

3, 2] di oxaborol an- 2-yl)-pyridi n-3-yl]-benzyl }-am no) -
waembiog72axi d nmet hyl ester (Internediate 150), PCT/EP2009/050225

3-[3-(3,3-difluoro- pyrrolldlh 1-yl)- prop 1-ynyl]-5-(4,

4,5, 5-tetranethyl-[1,3,2]di oxaborol an-2-yl)- 25

pyrldl ne (I nternedi ate 151), 4-{3-[5-(4,4,5,

-tetranet h

21[@%5166?@163?*{ z{%{%cﬁfy PURtFRMEI- 1L Helgiexanofaig- 2y iy HOLIVH-

pI@enyI@Jeﬂﬁ/I?faH‘ﬁQi]-@fh@ndlQlﬁermedlate 160), or

d@eﬂ*z] @h[é)g%één%eg%mgthylr[ 3&3}1 @b?r’ﬁlag-Zyﬁ)fpyﬁﬂlg- - ;hr%p 2[yny|} amine
(etehyddat@né3) erebpartiesiyredi at e 156), 30
4-(1-methyl -1-{4-[5-(4,4,5,5-tetranethyl -[1, 3, 2] di oxab
orol an-2-yl)-pyridin-3-yl]-phenyl}-ethyl)- norpholine
R@hretBsr nedi ate 158), 2-(1-methyl-1-{4-[5-(4,4, 5,

telt rgnet hyl -[ 1,

Sl xabor ol an- 2-yl ) - pyri di n-3-yl ] - phenyl } -

4{(95 Byéramplyoaime:t -2 €6 -n{eitimtl gryridohi- 2y -7 H5G/) 1ol ARR) 3]0 D0 BIFR 5

/ - - -
TP%OIF 2n(() Qf%»/ g—%t?—g}e}hgﬁ%\%ﬁgn%flg?ﬁg:p%ﬂo (ﬁ¥¥rgrﬂlgne n err)nedlate 3)
(1p&;q i1 cﬂOrvmrﬁelyﬂqu- mghad-Hromppyidinesnibaio)ic e@xﬁéﬁc&{IR GmbH & Co. KG,
|§?Gr%r @%ﬂhﬂw(#ﬁ% fé n%dT%BWg){@DMErE(th‘h 156 mi) are added

di oxabor ol an- 2- n-'3- -
e Doy S el 1 PmeiEIPacd b8) PHGEBaciRas b O7s

nﬁ'\dR%@tneg)BThéEPé%nmgemﬂ(@lre is heated usmg mlcrowave radiation at 120° C for 20

Br'ono- yr|d|n 3-yl)-2-(6-nmeth ridin-2- g
”W}/rl'\iﬁﬁ'l (ES’[OQnQSdQT]“ptW rﬁhalnﬁ)‘gureﬁ)fllgr rﬁth%{esallhng prec%)lt te is washed
whth E@S9-12e (Esidrtig ylsppiddddh DCRA, Yiltdred Bnp yitiedtoad i Be dilgyarmpound;

in 53
oo e TR BB el Hh £ ot nd Bl 7P oo (.
HKG,79 (Karl lHyr 81Re (t, Gely, Teaty).77 .2 H)eq,331t 651) B0 (m,3139), A (M, 3 H).
in DMEfEtOH (1:1, 6 nl) are added aqueous Na2CO3
solution (2 M 3 eq, 4.50 mol, 2.2 mM) and Pd(PPh3)4
Ek@mple 44q, 0.075 nmmol, 89 ny). The resulting mxture
4! r%]§ Bhﬁ% ﬂldH\Si gl?lzﬁgﬁcgﬁ-%ﬁ\’% p?r‘}‘élé[tz'?,odipﬁﬁm digdC for 20

m xture is
isfrirgnasechlel @m@nadqgew @t 1@1@‘abfpé‘@:|(%r”i°ﬁl°e°yf'§'“ﬁa3§h%éﬁ msthyl-pyridin-

Z\M Ay @trrgd{Z Q—Bﬁ)yhrﬁ@ln@l{gxérﬁ?lﬁH%P@Wr@ﬁgmh@ 41%eM.2- fG rhE@Wlealndm 2-yl)-

and dr’i ed ive e conpound

7HeB/r3lelR;3- dlpurmmﬂzn@ ﬂotwweﬁlatfmsdj* 4- 'BdOI%%fsd in-¢; y' ?tHﬂy”O'O [2,3-

d%yﬁrgld(n@](ln%erhbedlzﬁeg)g (m 1H, 8.79 (m 1H, 837 (t,
H, 7.87-7.77 (m 2 H), 7.33 (t, 1 H, 7.00 (m 1

H, 2.56 (m 3 H. Exanple 44 20

RQ,U(QSCBronD pyridin-3-yl)-2-pyridin-2-yl-7Hpyrrolo[ 2,3

}/rl m dine is prepared by an anal ogous nethod to
Ef‘ﬁ'af)efgor 4- (5- brono- pyri di n-3-yl )-2-(6-nethyl -pyridin-

(4-Methyl-piperazin-1-yl)-(4-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-pyridin-3-yl}-phenyl)-methanone

To a solution of 4-(5-bromo-pyridin-3-yl)-2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-djpyrimidine
(Example 16) (1 eq, 0.273 mmol, 100 mg) and 4-(4-methylpiperazine-1-carbonyl)phenyl-
boronic acid pinacol ester (ABCR GmbH & Co. KG, Karlsruhe, Germany) (1.1 eq, 0.300
mmol, 101 mg) in DME/EtOH (1:1, 2 ml), aqueous Na,CO; solution (2 M, 3 eq, 0.82 mmol,
0.41 ml) and Pd(PPhy), (0.05 eq, 0.014 mmol, 16 mg) are added. The resulting mixture is
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2-yl)-7Hpyrrol o[ 2, 3-d] pyri m di ne (Exanple 16) by
repl aci ng 4-iodo-2-(6-nethyl-pyridin-2-yl)-

WO7240938872231 o[ 2, 3- d] pyrl m di ne (I nternedi ate 3) RUTEP2009/050225
4-iodo-2-pyridin-2-yl-7H pyrrgl o[ 2, 3- d] pyrim dine
(Internmediate 4). 25 Route C Exan'pl e 9 (4-Methyl -pi
pera2|n 1-yl)-(4-{5-[2-(6-nethyl -pyridin-2-yl)-7H pyrr
ol o .

TGP Bies I FpRe ) [ OB Re TR IS e R vt

b@élfled with aqueous NaOH (1 M) extracted with DCM, and the organic layer is dried with
&néfgeogd) éjrft'e(rje&l%g (?Y 0121?%5% \r/?qtt H%|Cé@érd{gdd& %@%Eﬁ]%g?@reversed

ph’aﬁal HPLXD@iving Yheaiild compound; [ [M+H]" = 490 'H-NMR (400 MHz, CDCls): & 13.09

& 1(@Cg§BW'1m)P§2§@RHQq)18 e@wqmﬁl é@é‘?d“WH) ‘ﬁ’@li @tnhegi) actdld, 2 H),

ste
7(513 (d. 24). 70153001 Hinb$3 <d10ﬁ)n§g§7 iWWE”/%t@l?(*i i532mn? 2,74 (s
muegygj@g 9401341 s9m(2 M 3 eq, 0.82 mmol, 0.41
and (PPh)4(0 05 eq, 0.014 mmol, 16 rTg) are
added The resulting mxture is WO 2009/ 087225
TRETHIERRERAAMNPIEL Hamety74 heat ed using nicrowave

Lt s R
dqwhmamtee(ﬁxamble @M and the organic layer is dried
4"‘!&[4 éﬂ\/gi)srﬁéy@p% AN ‘glggﬁﬂ%nyﬁg)%cﬂn §}§§J%g(%%ét9ﬁ pgwfldnﬁ g‘?ﬂ )-7H-

ude pr pur i by rev
pyhalsi@, 3HRhCingdivé (fxaripde 19t | e conpound; [ MtH] + = 490;

TR b G P s

dfoy8idite, (Example 11,76 (d, 2 H), 7.58 (d, 2 H) 7. 45 (m
6 at ;an§§d éI?Jyl [;%3 {)gmﬁldm(fﬁl p;ler'f%) é)y%dlglh ~AO2H- gythIO[Z 3-

cmwsmm@r@ (Ezample Bhe fol | owi ng exanpl es, narrel Y, 10

(ﬂ’?\/ie%wﬁ ﬁpéémwat)h)\/ k- {9 '[P@f ﬁ\éﬂh?l elﬂléﬁh-)Z )@)hﬁnhf%r}o‘lcgymcﬂgyﬁin%iIY-|4—yl]-

pyr rolo
RY]‘FJVT rYﬂhRﬂ’lemé) @EBbamﬂeéE_xLample 19)

44{5{ 24 ﬂrre(r@zr bi §&9£|@-ﬁ¥)lm&hﬁﬁ;5@h?/l!1pﬂrrdw )-yIphaayiethyppyrioh-By B 7H-
| -pyridin-2-yl)
quyp PG} %«E Evrgmaq“ﬁﬁ’iamfit!? AR (Exanpl e 15),

JhWrrdPV@]vl()iVH p@rrwboz ﬂd]b%miénmmqej4qbuwrmfwl Exheple 21),
&gyf' PYELE 212 AR RUREIS
thyl- Ry;r)dln -2-yl)-7H-pyrrolo[2,3 pynmldm 4 -yIF blpyndmy (Example 22),

§'(Wehis9| p)ﬁanLijI]lﬂR:pyirdlo[é i@ps(rﬁm@m{-myqlpyddlﬁ-SJy-l}yﬂhephle(Example
pyridin-3-yl]-7H pyrrol o[ 2,3- d] pyrim di ne
%’Exarrpl e 18),

A f= (Ve ayd-p R B gadi 3 4321 (b elnyl-By dch-2-§hTeit dyyrblofRy3- gy fmBine

7H- pyrrol o[ 2,3-d] pyrimdin-4-yl]-
Eﬁ“%‘ﬂer?‘tg yl } - phenyl ) - met hanone (Exanple 19), 20

Al Bethd-plyddiMatyny-Spi-pat-agridm- Lyl ey hylb(R:Ppdieyrinijing Exadiple 32),
Pis32 ¥ ko ph Sy Ve Bh B4 &L Retfydpyddir By1)-7H-pyrrotof2,3-dlpyrimidine
(Example 33),
4-{5-[3-(4-Isopropyl-piperazin-1~ylmethyl)—phenyl]—pyridin-3-yl}-2-(6-methyl-pyridin—2-yl)-7H
pyrrolo[2,3-d]pyrimidine (Example 34),
4-{5-[4-(4-lsopropy|—piperazin-1-ylmethyI)—phenyl]—pyridin—3-yl}—2-(6—methyl—pyridin-Z-yl)-?H-
pyrrolo[2,3-d]pyrimidine (Example 35),
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pyrrol o[ 2, 3-d] pyri m di ne (Exanple 20),

5-[2-(6-Methyl -pyridin-2-yl)-7H pyrrol o[ 2,3-d] pyrim di
WOR0AI/487225] 3, 4' ] bi pyri di nyl (Exanple 21), PCT/EP2009/050225

5-[2-(6-Methyl -pyridin-2-yl)--ZH pyrrol o 2, 3-d] pyri m di

n-4-yl]-[3,3" ]bipyridinyl (Exan'ple 22),

3-{5-[2-(6-Methyl -pyridin-2 yI) 7H pyrrol o[ 2, 3-d] pyrim

el el G R g P -4 gt beney)-

dnine2Exhmpietseyyrrol o[ 2, 3-d] pyri m di ne (Exanple 24),

A RS ety g0 IS ST B 3) ben
asrity (ExainpleddMe (Exanpl e 32),

B A R e L

aniima (ExampB038) Exarrpl e 33),

(At RNl L9008 28K EhPSIRZL s NEL I D oRRERY bherb!
pmerazm bylzn@hd]qﬁlyr(ﬁimrmlhéox Exanpl e 34),

34{3{ [ (égﬁ’?rep-?r %ﬁg@rz&gyﬁﬂgy@@é é‘éz' (ﬂpy%ljngc%ir;i[_g-;(!]ﬁbwidima%)ﬂ&zﬁéfrﬁine
(Byamee$PR, 3- d] pyri mi di ne (Exanple 35), WD 2009/ 087225

43?& E&%@Q@ %5?%225% )-7H- ?grrolo[z 3-d] pg/rlmldln ;} -yil- p¥rl|_id_1rr1)3ryrl}oble8fyzlamme

(Eaé}fply'ﬁe |d in-4-yl]-pyri d| n- 3 yl }- benzyl) am ne
2_((@1@&% %yr\?iﬁr) 2- ym4ff51(§1)ﬁo’r&%hr{ 5v[n26‘tl§filpﬁ@¢yhéﬂyrlcmb{-'3% -7H-pyrrolo[2,3-

i n-2 rrol d] pyrim

q]Wf'H"‘%}/’!ﬂ(Eﬁ'PPé §23- yI} benzyl) ani ne (Exanple 37), 5

ﬂaﬂ@étwlpyrﬁdin é%f){42[5((ﬁmumﬂwrh 4+ywiemy| Phéhy ! pyridispy-opyafolol2,3-
d rim di yl']-pyridin-3-yl}-benzyl)- am ne

ddq;ﬂl ee(Eénglpl 69)

4({$ [£-%6- M%twﬁpwfﬁhtwl) WJDVMIWB qawrmfdrh PYIp9tidif-3;\8-mhepyly-inethanol
n 0% ]-pyridin-3-yl}-phenyl) -

(gli“ﬂlé?ﬁz 1-yl - met hanone (Exanpl e 40),

(3-{5 {'ﬁQGNétBylwmmrylz-ypyH-;djrnob@-,&-ldk)yﬁ'mldrmw-ylbbw[dm—'&z}yl}}pml)ﬂmethanol
d' n- 4 X{k] -pyridin-3-yl}-benzylamine 10 (Exanple 59),
(Gxqrae fZ '6- Met hyl - pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri m
4-@iQyclohgit- ]l—epyifp'ydd!im33/4)y2-§6-rbeth2|3dya'dfhﬁell)-7(fEmam[é3@1F)y,rimidine
(Exé,ﬁ | F? -pyridin-2-yl)-4-[5-(3-norphol i n-4-yl net hyl
B pyridin-3-yl]-7H pyrrol o[ 2,3- d] pyrimdine
z(@@mwlpent@@nyl -pBidin-3-yl)-2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidine

%xé{ﬁw ;1yl pyridi n- 2- yl) 4 [ 5- (4- nor phol i n- 4-yl met hyl

ridin-3-y I2] yrrolo[ 2, 3- d]pyrimdine
le@mbézéynethyl pyridin-2-yl)- 7H pyrrolo [2,3- d]pynmldln 4-y1]-[3,3']bipyridinyl-5-

yﬁngtﬁy,}[gmg@(mé -,Q)yrl d| n-2-yl)- 7H- pyrrol o[ 2, 3-d] pyri m

id yridin-3-y - met hanol ( ampl e

M@blyl {5 [2- % metﬁyl -pyridin-2-yl)- 7 pyrrolo[gl 3- d]pyrlmldm-4 yll-[3,3'Ibipyridinyl-5-
yimethyl}-amine (Example 76),
{5'-[2-(6-Methyl-pyridin-2-y!)-7H-pyrrolo[2,3-d]pyrimidin-4-yi]-[3,3']bipyridinyl-5-yi}-methanol
(Example 78),
2-(6-Methyl-pyridin-2-yl)-4-[5-(4-piperazin-2-yl-phenyl)-pyridin-3-yl]-7H-pyrrolo[2, 3-
d]pyrimidine (Example 87),
Dimethyl-[(R)-1-(4-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3-yl}-
benzyl)-pyrrolidin-3-yl-amine (Example 97),
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(3-{5-[2-(6-Methyl -pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri
m di n-4-yl]-pyridin-3-yl}-phenyl)-nethanol 20
w@ Bboasogizes 71), 4-(5- Cycl ohex- PCT/EP2009/050225
1-enyl - pyri di n-3-y|)-2-(6-ne{é1_yl pyridin-2-yl)-7H pyrr
ol o[ 2, 3-d] pyrimdine (Exanple 72),
4- (5- Cycl opent - 1-enyl -pyridin-3-yl)-2-(6-nethyl -pyridi

A T S S T S L e

d]p&]rmdmmaiuampﬂe%] [3,3"]bipyridi nyI 5- yI met hyl } - am ne

lerﬁ%!"@ -1—%1?_?_5- -(6- Yr[ybéyrgké’i—%g l;'q}/rcrI 0[2 9\ﬁjml<f 54 -yl]-pyridin-3-yl}-

b@'zjlbpypgohdld-lSFyy]lan‘ﬁne (Bxaeiple/100),am ne (Exanpl e 76),

R A SR £ DY bl s G041k UL 212 Bl o7
d]éﬁmawm @Exasm)ple 117), y
% yr ! gbméln a’ﬂ¥|roﬁ;glsr}ngthéfé -t t[féréﬁ [F'Er( }: %%gilﬂ 12y|y{£x{gl|;t‘pnélmethyl'

H pyrrol o
pwg;tl)w -2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]- pyrldln -3 nyl) methanone (Example 9) by

reH‘aHﬁé tﬂ%& n{e(r@pl r%e{ﬁcirgoﬁyﬁﬁ)%leM om@éb‘d‘ﬂuﬁacgl Sblek withhiy

Coﬁéﬁwpy‘gﬁ’?ﬂ”lﬂqcﬂﬁ%bgr%Iﬂes ri‘?ééne(yExar‘rpl e 97) WO
4- 2@@%9&5&%@nH@YpE&%M%W@nacoV@st& (ABENESANH 8 Co. KG,
rld%g|§ )) 4-[5-(3- pi perazi n-2-yl - phenyl) - pyr|d|n3
E]é'f‘ﬂhe Hﬁg}’ol o[ 2,3- d] pyrimidine (Exanple 99),
1-Doprepyl{4-(4,4,5,5- tetramethyl 1,3,2-dioxaborolan-2-yl)phenyllpiperazine (Boron

bR PR Dely Py 2 )Tyl of 2.

- 3- y| } -
1-BetZyd, )-tqtpmediyi- aiBﬁ-d@)@b?roamaﬁbé)pbEwﬁnipder@lirmmayb@ge Chemical Co.
s Ay !

? grldin-S-yI -2-(6-nmet hyl -pyri di n-2-yl
7%%3?@@%[@ 33 2d)ippbeiriadisnd ppevipsiodding Wiaybggge Chemical Co.
Lt@r@g@@gmm an anal ogous met hod to t hat for

4- met erazi n- (r é %? (\é
rlnptaylwp?raglp 1%%99)"?%’?6‘['@ Qni ja?j Pin qﬂpster oron Molecular,
Réteércle}la.ﬁm pdiknu8Ay| } - phenyl ) - met hanone (Exanpl e 9) by

b h | b
P e e R bR RE el B Pedie g
4- b;mdrmboroalc ladid pinabd eeter ARGR @m,bHr&ﬁel PSG A<qriéruret Ggrimany),
3 %ﬁr ﬁg‘J&'C %Ré geﬁgw&r?&r@m%ﬁ& @njélr/i\?/) pi nacol ester (ABCR
3-hydrexyphenyippragicjasid((ABGRE30H &Gl Kollsrahs Gerpmaabor ol
2- ﬂ‘urbr@ph%h\)lm}gﬁw 5&1%@?&134\1&& (forpsy, Ul ecul ar, Research

Tri angl

o-tplyjprqnic QF'dS(SE?-”F%{\'ldﬁ%tSh)}-IOU'i BSA). di oxabor ol an- 2-yl ) phen
2-YhidBh ek ibeionr aciRgBRadugridkhsm 6ad, Sy, Ltd., Cornwal |,

(4-L|JsK propyl-piperazin-1-ylmethyl)-phenyl-3-boronic acid (Intermediate 8),
4-(4-isopropyl-piperazin-1-ylmethyl)-benzeneboronic acid (Intermediate 13),
methylaminomethyl-phenyl-3-boronic acid (Intermediate 9),
dimethylaminomethyl-phenyl-3-boronic acid (Intermediate 10),
dimethylaminomethyl-phenyl-4-boronic acid (Intermediate 14),
4-(piperazine-1-carbonyl)phenylboronic acid pinacol ester (ABCR GmbH & Co. KG,

Karlsruhe, Germany),
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1-[3-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) phen
yl]lpyrro lidine (Maybridge Chem cal Co. Ltd.,

w@eoonmsdzby UK), 3-(4-nethyl PCT/EP2009/050225

pi per azi ne- 1- car bonyl ) phenyl poroni ¢ acid pi nacol ester
(Boron Mol ecular, 20 Research Triangle Park, USA),
(4-nmethyl -p iperazin-1-yl methyl)-phenyl - 3-boronic acid

SRR St PSSR AE TR BRRS roune

G8qy), di neboronic acid (Sigma-Aldrich, St. Louis,

MR AR B Koyt

Gésiagsa- Al dri ch, St Louis, USA), o-tolyl boronic acid
m()r%'hglmatt (ﬂr@nyPﬂwen%t(% bdrOME Seid ;—J%}medlate 11),

| orop ?/ boronic acid i gma- Al drich, St. Louis,
mg@Aylm -4- ylmethy phenyl-4-boronic acid (Intermediate 15),

(rﬂ/dfoiﬁét?ﬂ)ﬂheﬁw B@rbﬁiélaﬂrdlSMhﬁBikﬂT}th) stphany lusiy bor oni ¢
nterne

3§ et kel SR b s e AT s et
cymhhgénalnylmrmtdacld-(pBGMmBH BaromE Kadsrdnd, IGereampdi at e

cy(:foﬁ?rg?lhgg' bgi/o Qp@%@&yémgﬂ%r‘@o K%S%Fls?rm)ec @ermgny
dicietigt{By 415 fnmmarmhwl-[pnmmanomnaaynemdmeB—yImethyl]—amine
|§E£r?rﬁe%fa'f@%2§‘t e 14),

er azi ne- 1-car bonyl ) phenyl boroni ¢ aci d pi nacol
methyldp-(4 ABGRetameih g C8.2]d@abuaten 2riryridiger- vimalpy |-awne
|,%qu%/d%$e72&§ PCT/ EP2009/ 050225 - 77
omet hyl p )boronic acid %/dr ochl ori de

Sggﬁﬁ}f' %Lte@a m@, 1 @a@%gﬁgﬁ@lan @}%H% -yl}-methanol (Interr(xé\(%gtg 1095),
2- (AMM&BW%KWWDE%]XJH%Woma rCZ@K‘;deer’(Wngﬁéﬁdﬂir@r(irﬁi&nfe&B@?l 13),
. arl sr e, rman . .
P BT R Ry BHGISY TR B e g (ermediate 62),
2{(3-@t 45, et iaatethyk 1) 3, 2]dioxaborolan-2-yl)-phenyl]-piperazine (Intermediate 124), or
n@;?%%ét@ylépl}% '%'grg‘(n%,n ?ﬁ\g%&%%eﬁz%ﬁgﬁq §n|€g$8’ In e(r)rp%d iate 63),
1 a‘@ﬁktyl 481 fav-talrametbyl;[1,8R]diaxgbdrelan-BgAy 1H-pyrazole (Sigma- Aldnch St.

LI (Aaf OBt el anet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) - phen
yuﬁ’- élhrasnp%f: (}ynter medi ate 57),

cycl ohexen-1-yl -boronic acid (ABCR GrbH & Co. KG
E,Kg,l; isiuphe, Cermany), 10 cycl openten-1-yl boronic acid

ABCR GhbH & Co. KG, Karl sruhe, CGermany), d
(4rlwgf1y\3p|lpe[q;m(-hyl)r{4 [5-(2-pyridin-2-yl-7H- pyrrolo[2 3- ]pyr|m|d|n -4-yl)-pyridin-3-yl]-

p@n§|z]h@maag@ hyl -[1, 3, 2] di oxabor ol an-2-yl) - pyri di n-3-yl
|sgra§a¥eéit ane pchl[snr%eetlt]ol? t%'tﬁ‘ét?orjzg-znzéthyrltgitpgélzi'n[15§|)(-(Az'1’-{%1[2-(6-methy|-
pykidBr 22\}I)17W@b@b[@l3aﬂpﬂmyd!h)-4%rpiyﬂﬂim%%{*};dhﬁﬁ)tl)hmbthar&merﬁxample 9) by
reblatennediate 1A3)3 2 6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidine
(Example 16) with 4-(5-bromo-pyridin-3-yl)-2-pyridin-2-yl-7H-pyrrolo[2,3-d]pyrimidine
(Example 44).

The following examples, namely,
4-{5-[4-(4-Methyl-piperazin-1-yImethyl)-phenyl]-pyridin-3-yI}-2-pyridin-2-yl-7H-pyrrolo[2, 3-
d]pyrimidine (Example 43),
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15

[5-(4,4,5 5-tetranmethyl -[1, 3, 2] di oxabor ol an- 2-yl) - pyri
wa@leowo/88732by - met hanol - (I ntermedi ate 105), PCT/EP2009/050225

2-[4-(4,4,5,5-tetranet hyl -[ 1-3, 2] di oxabor ol an-2-yl) - ph

enyl ] - pi perazi ne (I nternedi at e 113)

4- ((R) - 3-di net hyl am no-pyrrolidin-1-yl nethyl)-benzeneb

B Qo5 Grbtevir RELR) Por v sy ol doneinat 25myopie >

dipyrhiding (Ipantse %), (| nt er medi ate 124), or
oig plsrptec g Fpip el B a9y tgermaPeladh 4 BB Brain -
yIWI—pyfre(o@Q, Zzl-dh'»yrﬁmﬂﬁam ~@nptridink3-§1]-phenyl}-methanone (Example 42) by

regl{acmg ltg épﬁ)raazmezl Xér))?rgy\)gheqxlrbéémc c&%@@i é%lteqwtﬁ r?he

respec
cqrwsmm@mlbomnpm@zwrmowgsiqrma[ﬂfﬁl)(2 pyri di n-2-yl - 7H pyr
r néa b )ooRid diidindsrtlebirate? P2
4rﬂét%%p%r£]rﬂyglm®! sl?) é?% a??e d;(n ?elrna lgtous? ?;et hod
4tr5ethﬁ~a>tpefq;rn 1-ylmethyl)- pheny| boronlc aCId (Intermediate 7), respectively.
(4-nmet hyl - pi perazin-1-yl)-(4-{5-[2-(6-nethyl -
pyridin-2-yl)-7Hpyrrol o[ 2, 3-d] pyri

Re§tgith- 4-yI ] - pyri di n-3-yl } - phenyl ) - met hanone (Exanpl e

E)9a)m|$l¥11rep| aci ng
5- brono- pyri di n- 3-y rreth(}j/ pyridin-2-yl
a- Byrl

| (6- 7H
NS BB i ZV AN T By ik si-ridotinarmide
4- (5-brono-pyridin-3-yl)-2-pyridin-2-yl-7Hpyrrolo[ 2,3
To 8k@ytdnraf Gi{pes- rr@ﬂ\y( Exieingd-@)- A oy rrdibie, St dpbyiriawding-yl]-nicotinic acid
SHEARRIER 2 MR g SR YRR Poar vy 52,8 M
6.6 mg@2-50G ﬁfN-rthyﬁd‘rldé 01.2 £3-0. 2| 5pymoi 2limge HEBtdMRles, @372 oI, 23
mﬁ)oggé ?élﬁ Oﬁ?OF‘IEr%QlOg )O%g%ddc?d %P%n"' >Sture is hea]tﬁd usmrg natcrowave

pI perazin hen
ragfiaBonyat}140-Cofpr EQimm Zhylreswlﬂn@yﬁcmltajﬁ , fsteragi]qﬁﬁmdmaﬂ;hﬁéwﬂh MeCN.

Dﬁyﬁé%@éoﬁ%d @acu%%ff@ﬁd@%tﬁl@ cQ%R@JhdaﬁWkﬂgQQ% ”ﬁtr\h\@ﬁ Jd@ MHz,

t' hat (4 |pera2|n 43 5 g{
Cpﬂ%#ﬁ@;ﬁﬁﬁ%ﬂdﬁz%%ﬁ pyPi i 2idn ‘} Sy MR &ty ﬂ*l &ﬁér{d 1H),
7.%6 %d’ Bl) h@@@(bem—ﬁxwmtqez‘i%)z by (s33 H?ml Lt NOH).

4- nethy pi perazi ne-1 -carbonyl )phenylboronlc acid
plnacol ester wwth the corresponding boronic acid or

MW.@ Sahfles,

y
4- et Wyl - pi per azi n- met hyl ) - phenyl - 4-boron ic acid
N(@ Qtr@qth)éq{plg? @thyﬁ—)s [2-6@ methyl pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

n.&cﬂmafatdaxtxm@eﬁa)zl n- 1 yI met hyI) phenyl 3-boron ic aci d
N]% nt er redi at e

@tr'l’ﬁ}'l‘\ﬁ'%m[‘%’ %"y‘?@ﬂ% ”EWWY“H'”Z?X} BH‘?)L&‘SWP&]@["Q"%” apy'l-
T O S 71 ot solor 28 o by i i di

- [ 2- (6-met hyl - pyridin:2-yl)- - o
N—ﬁ$~h‘§v§$v'$@a¥%"h5)%5-3&9%”%(%-@F@%&?@ Py ool Iy rmicin-

4-gippicotinathiag) (ExampMe@s) (3 m ), ethylamine (1 eq, 0.143

N-Eg P/dro%prﬁﬁ? %tm%?&:yl réfaoﬁh O?%Edﬁwiﬂ}z éggaghmldln Z}yl

nicotinamide (Example 26),

are prepared by an analogous method to that for N-ethyl-5-[2-(6-methyl-pyridin-2-y1)-7H-
pyrrolo[2, 3-d]pyrimidin-4-yl]-nicotinamide (Example 11) by replacing ethylamine with the

corresponding amine, namely
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my), and TEA (5 eq, 0.720 mmol, 0.1 ml) are added. The
m xture is heated using mcrowave radiation at 140C

wda 09/2€7228 n. The resulting precipitate is fil tREEEP2004050225

and washed with MeCN. Drying the solid in vacuum
affords the title conmpound; [MtH + = 359; 1H NMR (400
MHz, CD3OD): 5 9.55 (d, 1 H), 915(t1|—|),912(d,

1 H, 8. 47 . 7.86 (t 67 (d, 1 H, 20
2 gmskiedinopufeinite GimAtaen Rt ustPod 02 1y 2. 68 (o
3|n+d)hyla3mr2)91 ()to,pyl3mh1)a (Slg'rlfheﬁ\liﬂrﬁdhl swiLogs, exsypl es, nanel y,

t Pyl
DR pTEIY SOI AR Apcr 8 ! RAL AL B o

1 eﬁmanrpbmolaoslgrﬁasAldrlch St. Louis, USA), respectively.

N- ( 3- D net hyl am no- propyl ) - 5-[ 2- (6- net hyl - pyri di n- 2-yl

)-7Hpyrrol o[ 2, 3-d] pyri m di n-4-yl]- nicotinam de
Ré¢ER&Npl e 13),

I\/lethyl pi perazin-1-yl)-propyl]-5-[2-(6-methyl -

E%'éé%%?% 2-yl)-7H pyrrol of 2, 3-d] yr| m di n-
Mathy1-{4-(G[2-48-mesil-ogridinayih d- pxay o[2,3-d]pyrimidin-4-yl]-pyridin-3-yl}-

béﬂ’z?@ dr oxy- propyl ) - 5-[ 2- (6-met hyl - pyri din-2-yl)-7Hp
o 2, BdJ rimdin-4-y tin 30 ni cotinani de o
TQ@W“@W)“ 5dP-46-pretphpsiding yiaAH-awae elg Sudpyrstifiad -Wigyridin-3-

yik t%%al&&{yd lﬁtelﬂbh'edéte{ &)Qﬁe&&iﬁé'mrﬁw i 65 Mg Rand r)wetKJ/'ﬂamme hydro-
pyrrol o[ 2, ré”m din-4-y ]-n|cot|namde(Exa

chidrile Ky%/gméﬁi'% ety MR Hee%0t2H3 Hee!. Cof F‘é&ﬁd?FdY' ﬁbm' is
ad@l@'g meOHr(alr’r%lqyo & ﬁ@?ﬁh_@&7@25he?§5fﬂt§ﬁ£@£lwe@5&252r5[1 théf

et m no a e ri.ch { . ul s,
N%%‘A?AC% 2}/83%{1}1%561%5"8@-5?[% ﬁggaqnﬁf]tgr ?tgl e_aﬁﬁsaﬁlp% H‘Elxture atrt.
foSt.5 hltbelsaventdSi remdvel 3 aaruio.Ofheopyidye- id taket ly irpaquepez NalgCO;
soiutlon an%%?'gﬁgén (\)IYlth d@.gﬁ%toﬁ’a&%ﬁ%ﬁr %‘é{/é@%ﬁ% %Ivljtggrrll’ﬁs&yed over MgSQ,,
andgitpredt Theedojven® aRp (o vEd inBsaaupérnel [B@ification of the residue by reversed

p iEﬂbLCQ u%émé ﬁwe(tr{ﬂ 'ESﬁn L:l:ildpw-il_l-g1 ;aé’r? yh)wﬂ;?k%rm&@i % 12: 5
125 Sb@m%sow 895(s1H Al Senay e mahs 1% Pes @

2 Ay {75r9L724€(?ﬂ Bty 2 py ri }@bl sagwh)m?kls@ysr nahyob 25 3s, d]HYs B6Ys, 3
i din-4-yl]-pyridin-3- yl}-benzal'dehyde (Internediate
H58) (1 eq, 0.243 mmol, 100 ng) and net hyl ani ne hydr o-
chl orl de (Signma-Aldri ch, St. Louis, USA) (1 eq, 0.243
6. 7 ng) in DCM (1 m) is added AcOH (1.1 eq,
E’S’% , 15.3 ul). The solution is stirred for 5

Mathyl; (34{5@@‘—1(6 Nt Bpitin -3-y() 1 HoRy retp] 2, B b RSadimaed ] py Bdin3gy)}-iedzy|)-
added. After stirring the resulting mxture at r.t. 15
of 1.5 h the solvents are renoved in vacuo. The
is peppdeoyias anakegeusupethed wd b dersnelHCER-[2-(6-methyl-pyridin-2-yl)-7H-

pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3-yl}-benzyl)-amine (Example 39) by replacing 4-{5-[2-
(6-Methyl-pyridin-2-yl)-7H-pyrrolof2, 3-d]pyrimidin-4-yl]-pyridin-3-yl}-benzaldehyde (Inter-
mediate 58) with 3-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yI}-
benzaldehyde (Intermediate 60).

Example 133
(4-{5-[6-(B6-Methyl-pyridin-2-yD)-1H-pyrrolo[2,3-b]pyridin-4-yl}-pyridin-3-yl}-benzytamino)-acetic

acid methyl ester
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solution and extracted wwth DCM The organic |ayer is

washed with brine, dried over MgSO4, and filtered.
wab@osgizeent s are renoved in vacuo and purifi cetT/BP2004/050225

the residue by reversed pha§¢a HPLC is yielding the

title conpound; [M-H] + = 407;" H NWVR (400 I\/Hz CDC13):

12.52 (s, 1 H, 9.43 (s, 1 H, 8.95 (s, 8.73 (s,

1 , 8.66 (d, 1 ... 7.83 (it 0.
shropgie bd@n(ﬁg?ffog%kp,ﬂet?%? tb%‘ fbflm‘ﬂ@ sl @d“éfﬁy'mf,'dz'%f@%'?H'
pXrlo[23-d)pyrididifB4-(IB pyridink-yI}-Berzl) (amme?(ExH)mIeBealbwfefplaﬁ&g 4-{5-[2-

Rt 3R b el T Sy BN i pemalderge. dnter

meBiatd158) Qvith 3- {86 pRmethy byyridin-2ayial toggrusol et hpdidinet-§ hatridin-3-y1}-
A R A L P

miethg! dskax aRk e€hdMjcalsyGmid| Kieli Ggrmenyb- [ 2-
(6-Met hyl -pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyrim din-4-y
' ]-pyridin-3-yl}-benzal dehyde (Inter- nediate 58) with
Ti3s foevjitig @X@mpigshyamelyri di n-2-yl) -1
4'65 Egalﬁ[gﬁl[l% rk?cllimﬁ[ ngh@fh‘)l/lﬁbh&nyﬂ)ng(ﬂh ZENCE éléglmetﬁg pyridin-2-y1)-1H-

I nter
m(rzplq[%3{bﬁly(l®n X819 Y34) di n- 2- yI) 1
l r
ISRt e A oyl b
3p EPEGO@/S(DSOZZS 80 is prepared by an anal ogous

ar@%@&%cﬁ érm{ald‘ @us method to that for (4-{5-[6-(6- methyl pyridin-2-yl)-1H-

p%lq{%p@ﬁpzn% dlyﬂﬁypﬂp éal W Q? %lela%?c&tlgagld methyl ester (Example 133)
Beil hriteradeti addrima ey ( dstamith @éna3&byrebyonii@gl aating) gamely,

3 (36’ fWB{%meW oS (ARER PP b9, 52 dirn: Grmiaayd, o
atdtidipy3-ol dbavo3-Ohleinidae@arabaédry dippén Seddie-RivardiU Ak résdictivgly h

4-{5-[6-(6-methyl-pyridin-2-yl)-1

H pyrrol o[ 2, 3-b] pyridin-4-yl]-pyridin-3-yl} 5
Rbetezal dehyde (I nternedi ate 185) and net hyl am ne

loride with am no-acetic acid nethyl ester

E?ﬁgﬁg%ghem cals GmbH, Kiel, Gernmany). The foll ow ng
4¢5-(ilethy|-piparazing1-yl)-pyridin-3-yl]-2-(6-methy!-pyridin-2-yl)-7H-pyrrolo[2,3-

(3,3-Difluoro-pyrrolidin-1-ylnmethyl)-phenyl]-p
dﬁ’lyig-'éﬂg yl}-6-(6-methyl-pyridin-2-yl)-1 H 10

Tpyprspolio] o 43(55?rgy®1pmm3(y932dﬁpm@hﬂgmdm -2-yl}-7H-pyrrolo[2,3-d]pyrimidine
%ia%}ﬂé g(f ir 5& 6. %‘an{)ll 3By Hg%nnﬂ%: ¥l oy 4. methylf)}perazme (Si ma Aldrlch

ridin benzyl

SoLbilh 1S53 eARpIe 39)1% ol BhgHepaiodd a5, OGRE mmdl 557 mo),
afdal @&@Hﬁegﬁfhe% I’TO(?OI Phéﬁ‘;/l f)@B eq O 065 mmol 25.5 mg) are added. After

éwmf SIS, BT T .2 TETRYPY 4P g i (A eHBY
co@ELddwh eﬂﬁlcﬂxeﬁ@iebwkl aeﬁitr@qu(aﬁ)ﬁ@d’aéh-({:&alaﬁon (@™, Bynl). The mixure is
oS5 EE A P GRSt MR OB Y ol g 2 ey g s
ldyyids adhsted todeH (ABER eGrduite dSvilBA-tOKG, THéargatialagsr is Washed W|th brine,
d%JM&SOE?iItered, and concentrated. Purification by reversed phase HPLC is giving
the title compound, [M+H]" = 422; "H-NMR (400 MHz, CD,0OD): 6 9.20 (s, 1 H), 9.06-9.03 (m,
2 H), 8.74(d, 1 H), 8.67(t, 1 H), 8.04 (d, 1 H), 7.99(d, 1 H), 7.23 (d, 1 H), 4.41 (m, 2 H),
3.76 (m, 2 H), 3.60 (m, 2 H), 3.43 (m, 2 H), 3.04 (s, 3 H), 3.03 (s, 3 H).
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azetidin-3-ol (Davos Chem cal Corporation, Upper
Saddl e River, USA), respectively. Route F 20 Exanple

W@ 1009/087225 PCT/EP2009/050225

4-[5-(4- Met hyl - pi perazin- 1- yé -pyridin-3-yl]-2-(6-neth
yl -pyridin-2-yl)-7Hpyrrolo[2,3- d]pyrimidine To a
sol ution of

4- (5- brono-pyridin-3-yl)-2-(6-nethyl-pyridin-2-yl)-7H
pyrrol o[ 2,3-d] pyrimdine (Exanple 16) (1 eq, 0.81
THamllowikPexamples| manidl (5 m ), 1-nethyl pi perazi ne

S st TR Bty S 4B el o 630 a8 35 £

[rajbipyratrg! Exaohiptey4d) ohexyl phosphi no) bi phenyl (0. 08 eq,

5 Qﬁ%@ m*%rld‘%slﬁa,:%yr @2 %do%_%gmd“ﬁ E%f @Qﬁ;it%tia?mﬂdergfzw

[1rd'TRibyridinyi-4-ot Exkuptecd % or 5 h, cool ed down and guenched
2 ﬁg{m@ﬁ’@f Nn&'ﬂ 20351) @?é‘#\%%olﬁq S&L Hh's% f#Mrro’?o[?%glr]pymﬁdme

dto usi ng ‘aqueous
(53<©mmq @‘ﬁ and vvashed vvlth et hyl acetate. The aqueous 30

%Y&farédsbyaaq” dslog8ud Retbl gezthé‘tpfgr t?fSt @akdedp eTfaﬁ = %ﬁyndm 3yl

e organi c er Is wash with brine rie
2 tysethy’- FM”FWe?r!é%m awaolﬁaﬁdaﬁ»w'm"&ﬁxmﬂermév.r%maomg 1-

m%f\?\/XEﬂfp%l%%h@%ﬁ%é’@Polﬁl\gs/Rﬂ)&\d%g\H% ngrlae%Dl)tlg gorzrgo?gd .

P'Pﬁf'd'@@@”@ Aydrighmpt. LQ“'P{)USAQ 74 (d, 1 H, 8.67 (t, 1 H),
pigeriith-4-91 (Signid)-AlddcH9 8t. (Buis |USA), or7. 23 (d, 1 H), 4.41 (m

2 . (6 2 3. 2.. 3.43 2 ,
m@f&"’?ég‘gﬁ‘ﬁ'?} 3, 6@"(’%!?' L%Oﬁlé R o) 0872(2\[3n "
PCT/ EP2009/ 050225 -81- The foll owi ng exanpl es,

n Y,
Rg&%-(& Met hyl - pyridi n-2-yl)-7H pyrrol o[ 2, 3-d] pyrimd
Examgleyl] - 3, 4, 5, 6-t etrahydro-2H [ 1, 3']bi pyri di nyl

AR B2t ety S TH Motz ardipyrinie-p-eyrigings -
prap&inaaligelr o- 2H [ 1, 3' ] bi pyri di nyl -4-ol (Exanple 49),

A%O|(J€ W)(E%J) %s%rrhghxqundm iyl) 7pr)yrro| FZ ,3- g p%// TIdLPH_ Y)ngrldfn- -
ylgarb@mellipatyl rdadbaneic agi B@ahwtxé e§ie) (Intgrraeqipte i) Eldechyl. Sdrmmol, 774
mgf‘r[]’\'é&m’%o'?ﬁ ’lg%golg@tot é‘@tusfn@ran ice bath. dThen éTFA (20 e(i 32.7 mmol, 2.52

mf)ig @i%éwﬁwn %?‘P Pfag gggélg E}ammeiewg%la@[i zhesmef}%sz [sisire fpe 1 hatrt.
AftéPRBRborshiur¥d beRloas thgoglsom'aﬁ el 1jePead%leparaltidtaid tktCaque-
o@s%%ge[%%pg%ﬂgéqqgfgd%ee reﬁgaggs tgl{%@p in %"ﬁ‘gf I e&?c}‘ a&d H]e filtrate is con-
cénbla@aRE AlMn ichldomaltigraphg YDSM/MESA)/NHyieldsth@ b ¢dmepound; [M+H]" =
3%{‘}%@@“{4‘36 Wik phiso) -4 So (IPR 10 ASREFH] o1 Vs, 11h%8.96 (. 2 1),
8.38 (m, 1 H), 7.88-7.76 (m, 2 H), 7.38-7.11 (m, 3H), 6.97 (s, 1 H), 3.14 (m, 2 H), 2.82 (m, 2
H), 2.59 (s, 3 H).

The following examples, namely,
1-Methyl-1-(4-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3-yl}-
phenyl)-ethylamine (Example 77),
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Exanpl e 50
3-Am no-N-{5-[2-(6-nethyl -pyridin-2-yl)-7H pyrrol o[ 2, 3

WO ajopysized di n-4-yl ] -pyridin-3-yl}- propi onam deCROPM09/050225

sol ution of 82—
(2-{5-[2-(6-nethyl -pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri
m di n-4-yl]-pyridin-3- ylcarbanoyl }-ethyl)-carbamc

i 2 e e W LGOS P ragared g S Dt
et@flamipe deme'ﬁhl)en TFf\h(GZO gq 32.7 mol, 2.52 m) is
RGeS o D i R B e
(Exbmpht 8 at ed aqueous K2CO3 solution the |ayers are
TR SRR B0 2 Nk O By BEBR kg
phanli-ethylemire (Eaampleemrat ed. Col um chr onmat ogr aphy
N
(Hxemple 8§), 9. 17 (s, , 8.96 (m 2 , 8.38 (m 1
[%66 @etﬁﬂ pgnc? 6. E(Jn?r?wé)ga[% 3. %ﬁ)%?m% z(g] 8@ n39|§%7 e((Exar%ple 95)
5-Fh&-Vieghyowlidior 2eX alfrpPyslolH 3y imi Tedvig- 12,36 tetrahydro
[3anp}rcﬁr{§r(i=§a{n%1éﬁn thyl - o
2(%%\%' pyﬁﬁ'é \rlya} rygﬁqgrgzg’/%%r | ;P,ﬁ%é‘ e A
ﬁmé,qu%ﬁgwﬁpzoog/ 050225 - 82

(4 ridin-2-y yrrol o[ 2, 3-d] py
514 ﬂ%r'\ﬂ?thylzpy -2 p}ﬁr%iliwplpgﬁ@wryj] pygqnﬁgryéﬁﬁuﬁ%mxample1oe)

desemah Bt Mejcwidinpyytyi 10 T B=tirdmyd
5_( r r of p?éa'% 2§,]1 gyr Fg,ro&ﬁz H?Mp';'rmlwgnn 5 ylt}b‘ rabhgnrzoy I3a4r]nb|ﬁyrld|nyl

| e 84 5
144 M[BHGJMelhy( §yr%d5ria - l(lﬁ w&blb%l'& lﬂerdﬁH Ay Rpyrdn-FHB-pHémyol o
%ﬁ%rﬁW)(EWFgﬁﬂne {E!(a%lrle I82) R
13’*\9{@%@3 (SereNBIntetthyi-pyridire2-ph-2Hydyjre (2, 3-b]pyridin-4-yl]-pyridin-3-yl}-phenyl)-
etg,@% 2%54@' é?}, pyridin-4-yl]-pyridin-3-yl}-benzyl amn
it (o W“me pytidin- 2y iy H-p7He ol -0 grfclh-8-y tHbpycin-Biytipheny)-
etgylfra% éE)f\%ﬁé]lgﬁ]@B ylam ne (Exanple 95), 10

yridin-2-yl)-7H pyrrol o[ 2, 3-d] pyrim di
64{\5 -GN etityl-p@ridir32-y 67 Hpyrmo iy & lpyrirnigin4-§ispyoigint- Hyh .2, 3.4-

: yl -pyrid
ter %F@{s&wé % é&;‘lé‘\/gﬁ}dl n- 2-yl - phenyl ) - pyridi n-3-yl ]
74%H ﬁwmwmywm 2\ Howrrolel - ﬁ]@yrqresaarﬁaylbmgw 3-y1}-1,2,3,4-
teﬁatﬂ;@r&@ocﬂ\@rﬁ&){é E)EB&éHpqié Mmeg-yl)-1 _ _
yrrol of r|d|n4¥1y/{e pyridin-3-ylam ne o

6{@5&8%I|-@/n1|0§7y1 (35y[r8lictig @t}ﬂ)yl) pYicind$-mll-2typyyrole(2, 3-blpyridine

p%[gmop[z -b]l pyridin-4-yl]-1'",2",3,6" -tetrahydro-|

I

( )- - 4-{5-[6?%&-Methylypynd|n 2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl}-pyridin-3-y[}-phenyl)-
ethylamine (Example 127),
(R)-1-(4-{5-[6-(6-Methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yi]-pyridin-3-yI}-phenyl)-
ethylamine (Example 128),
(3-{5-[6-(6-Methyl-pyridin-2-yI)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-benzylamino)-acetic
acid (Example 130),
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(Exanple 111), 1-(4-{5-[6-(6-Methyl-pyridin-2-yl)-1
H pyrrol o] 2, 3-b] pyridi n-4-yl ]-pyridin-3-yl}-phenyl)-
wetdwlsarehe (Exanple 112), 1 -Methyl-1 PCT/EP2009/050225
-(3-{5-[6-(6-nmethyl -pyridin-gsyl)-1
H pyrrol o[ 2, 3-b] pyridin-4-yl[-pyridin-3-yl}-phenyl)-
20 et hyl am ne (Exanple 113)

3!'-{—5;5?/ ﬁ &'Fg‘["bpg/”g'trf]‘%&/}é BYrgﬁﬁlg%ﬁ]P&P\éW,4d¥lﬂPYgldE/Ar% YI%R%'FT'M -acetic
add hl)é{h@fﬁsﬂﬁ (Eanapre e1)1 {346,266 {\@H{ygpxrlernl\ﬂi‘tllhyH-l-pyrrolo[Z 3-d]pyrimidin-

4%pg;ro§ av%%ggzzr%"v@%f e T B TR b & 115) |

2-(6-Methyl-pyridin- 2 -yl}-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3- yI} benzylamino)-

-pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri m
3?3& HC'Q@E‘J’"W In-3-yl}-1,2, 3, 4-
4{6t[2mﬁyldth@|-pysldqtﬁ—ym?FH-perrc(lﬁX@Ftt)rb)eirrﬂ.c|1r8)1-,yl]-pyridin-3-yl}-benzylamino)—

6-.( 6-.Met - kdi n-2- -4-[5-(3-pyrrolidin-2-yl-ph
ag/elt|§%%eﬂ?{%@%&{}ﬁérﬁpﬁ%wrol E)[ 2,(3- E]ypyri ::ii Ine ()éxaﬁ'pleg
(41{303-(6-V8)hy ipy(idin{ 25y | BH-0Br NelR Byd | pypignidint #y -2y §din-34/1}-benzylamino)-

%Qg E?‘JF’&["?"'&' pyridin-4-yl]-pyridin-3-yl}-phenyl)-

am ne (Ekxanple 127),
14\/R)hyiti((%mﬁﬁw[ 643 6-(Rrsnaiipl pmﬁm ayb ﬁHzlyypbOQlfi b]pyridin-4-yl]-pyridin-3-

ylﬁ"?rpe)ﬁpﬁ 9{h9[a?}w(n?é (EI(QMHedI'64;‘ 4-yl]-pyridin-3-yl}-phenyl)-

1(\@1@5]-{(%n*@my%1{%|- ﬁﬁwth%phudp %yb) 1if-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-

y|r§rﬁaﬁw@{h9[a%l El(QMbledl's@)4 yl]-pyridin-3-yl}-benzyl amn
acetic acid (Exanple 130), WO 2009/ 087225

apETe I RYFNRAGPegus metggd to that for 3-amino-N-{5-[2-(6-methyl-pyridin-2-yl)-7H-
pﬁr%&ﬁsldﬁsyﬁlﬁrdtm ?I}Lbyrl@ﬁﬁ 3 9111} aro%roys!ar}udé (Example 50) by (2- {5 [2-(6- methyl—

p)ﬁ)dma%g{ 7id- [pylgl%IP@ Snémﬁwldlggtgé pl/ %ﬁé:.ygq B) ML} ethyﬁ ca}/bamlc acid tert-
bty eé@’r [13tetBedatesa) wiy EHeroﬂercMth Chtbpwid aﬂld)tbﬁnbatydésnw hamely,
1ntB<tath9]1 éégé;r &?é;t'g%'}gglﬁég yr¥oloef£'13 d?p?yrl t 4?/! %Srlddn 3-yl}-
heérﬁf’r {ebhy[12alo@midddiytert pytyl eliter-(Brerinpdidte-18g).r ol of 2,

[1-(4- %f%{eé@]let yit précxéln)élyl o ﬁ—ﬁ@sr%'ld?z 3 FmRENEYV BIRRR-, B-phenyl)-ethyl)-
quharﬁlsa[slgie(rebWtehgﬁlr(lpiyrm@llaie 2691 ) - 7H pyrrol o 2, 3-d] pyri
4%%31”(? %eWyi—p)prn' 2dy1ﬁ1 13: p?’l rélo[?%ﬂﬁ%jn@m AP pyrRPeS it b& flcarbamic
a‘('dlt%‘t‘;ﬂ{‘ﬂefteﬁ M?Wdﬁfﬂlﬁf’éh n 2-yl)-7Hpyrrol of 2,

[13m&thpvit lsmsqb fm@fh}’l'—dyn@iWZLﬂ)LTH -Byrddid[2, bej;r@/ym M)b] pyridin-3-yl}-

acetic acid ?@F@%eg??é%rﬁ&]terwa@m%% yl)-1

hanyp S HCARD
3‘{5{481(6 ﬁieO{yQpﬁldb}WI 1 idioprrle[g I3} b Pyidindi-y}-Byridin-3-yl-benzyl)-carbamic
o3 bR AR STl Cpyri di 2yt
{SHRf§rmettyb pid8v B} jp Y Hipdirolo[2: 3y b yripyidinaiwi-@+idin-3-yl}-carbamic acid tert-
ot besRPAREINefiEYFAM ne (Exanpl e 165),
5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-3',6'-dihydro-2'H-[3,4']bipyridinyl-
1'-carboxylic acid tert-butyl ester (Intermediate 173),
2-(3-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yi]-pyridin-3-yl}-phenyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (Intermediate 169),
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are prepared by an anal ogous nethod to that for

3-am no- N-{5-[2-(6-nmethyl -pyridin-2-yl)-7H 15
W@08T12p2, 3-d] pyri m di n-4-yl]-pyridin-3-yl }- ppOPEP0aNDS0225

de (Exanmple 50) by (2-{5-[2:§{p-methyl-

pyridin-2-yl)-7Hpyrrol o[ 2, 3-d] pyrimdin-4-yl]-pyridin

- 3-yl carbanoyl }-ethyl)-carbam c acid tert- butyl ester

{5f @l(% ﬁ{gg'gspy%tgglf?eyl 1!“29%@9{9% lﬁgyrrlrd fylpg}r%% 3- % -car anc%lcaacgdqert—
bdtiestet tyternded{ade { B[ 2- (6- met hyl -

5 &%{6' di tﬂyﬁ%{g@ ¥ y@1ﬁ§?){r%llog % gfﬂycé g%l gr(ﬂ"uygu(%/ H—! [?X Bgynﬂmyl 1.

ca(rlbdx_lyma‘mﬂtiea{betyléﬁ@r Inm}‘mﬁdla(em-ﬁ%}s [ 2- (6- et hyl -

[1R§r{5 %(‘é'rﬁét}{ py?&—h Ei% rﬁ)—, wn%g) fid 1@4@'&'})9/4%%'%}/1}%&39 chyl]
Ca(rfpml@ﬁﬂééﬁrhbléylﬁ@) ‘nteme{d@tf 675(6 rret hyl -pyridin-2-yl)-1
[1"&1&%{1 f1QbQ£€6 @rrhétﬁyifdyﬂa.ﬁtz%n ViH- pﬁ%ﬁd[ﬁsm]p?na‘hh Jﬂ%ﬁbﬁhkﬁ}a

bam c acid ser(nterm&wae
pr[efy‘?‘réihh'ifl:ar?ar(’@ a{:|g tf’?b‘f%' ST HOIEIpSAFtai B2 yI ) - 7H- pyrrol
[10hethyd-1dth Ry 6- (i @éthy 4ybidih-28%)F 1Hpyirolb{Y, B btpyA8in-4-yI]-pyridin-3-y1}-

p h%glyg%wwg rﬁ?%mf@g) € l(J:tyIaeCs e('ri (Intermedbal'{t ¥%1 ester

6 (53E2{ B-nheBhy(-pyriviat-yl)-7 pyayirdiof- Qdeyr)mldhn 4-yl)-pyridin-3-yl}-3,4-dihydro-1H-
Iso%LpryolmeoE %Lr%ax%hp]aggqérfﬂ)ﬁylés 1Int§%%dﬁjeltg1 yl }-benzyl)-ca

ernmedi'ate 176),
T{BR}(@-n(eBhyirey - 2M}-r7Hehyrr0@E2y3 Ylp¥ririgra- o) m{rlgln’o’i - @9rdlh¥ﬁd>-1 H-

is m‘bhb(éiz Q%Bkﬂb BC|§TéH I%utﬁ%&t@@ﬂht‘érrﬁé&'a%ﬁﬁ)t butyl ester

t t
{nszg%gem%hﬁmd R RO PRSP by bpioa By hgbera
p}mroﬁdlb/é ]I 'Cgrboﬁyllc Qb@Yéﬂf Qﬂ@ eEl'eE @ntérrﬁé@lla@é/mg' nyl -

é/ idte y ter (Intermedia
§_)713§4 {5 [6 methyl pyrldm 2 yI 1H -py olo[2 3 -b]pyridin-4-yl]- pyrldm 3 yI} phenyl)-

et&yl](&ft{aﬁm{: 2eif Gammithwlstepymtedmwaze y$3); 7H pyrrol o] 2, 3-d] py

Pt BB P Qo byt viayigio--onen-

etlydaeramsic peit eriB o)l estAO2008/dp8y 225, PCT/ EP2009/ 050225

( 02} o
R A
yialedrayl-aminol-anetig pCié §termgdiaie éPhedi at e 177),

[téf Mm(y@ar }h? %3%1(6 GHe'EhyZp%id)n Zlél \-1H- pyrrolo[2 3-blpyicin-4- §| pyrldln -3-

yrrol of ridin @}ﬁ

V'b*?‘f‘;ﬁ‘ﬁ}" amwg)] aoptic a%‘%m@w&/ﬁt?f ( r@]‘e?'éﬁeﬂgBht yI est er

[tdri- Ut eNybREbrad g? &)(6 mthyl-pyridin-2-y1)-7H-pyrrolo[2, 3-d]pyrimidin-4-yl]-pyridin-3-
'bf

V'%—E%%ﬁ}%m pa %@FY bvﬁ*&erﬂn}ew? F“Z? 13?% yl }-phenyl ) - et

[tdmythJtoxycarbirayiv( {56246} nteeyt-pyoidtny2-y IR Bit-@yrr¢lbatied] pyr hidit-@-yI]-pyridin-3-
-methyl -pyridin-2-y])-1

yl}}]_'g n)z¥|)r er g§c§t‘%fc& létgmﬂésd 3[191% gridin. 3yl

[tthtenwscaréowlﬁv] {5d&1(ﬂz‘}ar¢ihyl ey idah-2- m -T Hiputrglb[2 Ssd]pyrimidin-4-yl]-pyridin-3-

yl}[(t!é%r%g ﬁr’ﬁﬁbiéc%né Qé pester (niamediate 199), ) o
(PN - %L@} M ifwl QUi 2y Py FOI2,A dPyEpiin-4-yl1-pyricin3-

ymmaw émﬁbpé/dehc Qékﬁ AR HRedib dodert - butyl ester
er medi at e

[16“?@'{12‘3(‘69‘%614? 3 (BymetayivyadigRpd 7i-piyroicit doteysdinrpgleryin-3-
yli-gheRyBetil/]-c4rpdmidiadid 3eritb dtylBster dhfayaedmtd 189), or
i soqui nol i ne-2-carboxylic acid tert-butyl ester
(I'nternedi ate 170),
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7-{5-[2-(6-nethyl-pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri m
i din-4-yl]-pyridin-3-yl}-3,4-dihydro-1 H

Wa 20047225 | ne- 2- carboxylic acid tert-butyl estRET/EP2009/050225
(Internediate 171), 15
2-(3-{5-[6- (6-met hyl - pyridi no3-y1)-1
H pyrrolo[ 2, 3-b] pyridin-4-yl]-pyridin-3-yl}- phenyl)

yrrolidine-1-carboxylic acid tert-butyl este

[{)pmrgkhé?dmgthél 4I§32[55 (6-methyl-pyridin-2-y1)-1H-pyrrolo[2,3- b]pyrndm -4-yl]-pyridin-3-
y[}(oﬁényl) dithi{ rdhid Scidriittittyl B3ted Chtérmédiake 1dD), respectively.

H pyrrol o] 2, 3-b] pyridi n-4-yl ]-pyridin-3-yl}-phenyl)-
ethyl]-carbam c acid tert-butyl ester (Internedi ate
Roe®H [(R-1-(4-{5-[6-(6-nmethyl-pyridin-2-yl)-1
E%% rﬂjo[Z 3-b] pyridin-4-yl]-pyridin-3-yl}-phenyl) 20

R& “arbami c acid tert- butyl ester (Internediate
21(84\llethy| -pyridin-2-yl)-4-[5-(1H-tetrazol-5-yl)-pyridin-3-yl]-7H-pyrrolo[2,3-
(ﬁtert but oxycar bonyl - (3-{5-[ 6- (6- et hyl - pyri di n-2-yl) -

PYEHINEoI of 2, 3-b] pyri di n-4-yl]-pyri di n-3-
A/inixtupe oz ]2) (6 anatimd pyradire 2-y - 7 slepyd-olo[ 203-elpmnirdid mtdey | b@ddtinonitrile

)t(eﬁré;tble?g){)@ e%;ger bgrﬁgl 2403Jn§25i(£0§1frf gzﬂg zﬂé’éq %Yé }n%'i‘ 2%4 Ytlg))

pyrl
ayrirhorbemzyibrdearisren] 3 &cenolct Wohg), wmiﬁMF (26t is heated using

rH: ?reg]%gla%n fo;l'g(?%r‘ 35%0 C T % %Ivent is remloved in vgcuo %nd ‘ihe crude

car bon hyl - pyri y
mixuisys pyifiep @y golgl}wpyhromaépgﬁa yy ?Mﬁ\@q@lﬁ{[\lhﬁ)@lvmg the titlé compound;

Mkh{‘bes%yip) Nﬁi'ﬁ@ %ﬂ vfis eEHOHCH 6 4574 yth), 3B @d, 1 H), 9.28 (t, 1 H), 8.59

er medi
éﬂe‘?‘)t 7@Qﬂ%x1y't‘)a7i6§rﬁ‘§/l1 7 08.¢.2-Re2fB{hy Ppyri di n- 2-yI ) -
7H pyrrol o[ 2, 3-d] pyri m di n-4-yl]-pyridin-3-
| }-benzyl)-am no]-acetic acid (Internedi ate 194)
'{ Uute t - but oxycar bonyl - (4-{5-[ 2- (6- net hyl - pyri di n-2-yl) -
EXgmipye 119 o[ 2, 3-d] pyrimidin-4-yl]- pyr|d|n 3 30

%qsrﬁtgngy%glgn%gg% (gl G ethﬁ ?{ﬁd%-ﬂ% %’I pyrro oG]‘:E 3-d]pyrimidine
1[oteegdlunlauboxy&afem@nwnd(n@;{l& {Rtrifrethysilimyletpyyylmgridin B-y-JH-

TR ShPl s TRV AR M P R oyggy o o
z{dﬂiedT‘EB/hE/ [+ M-l BHFER dry 10-36-r{irbel] B3¢ 6 nEbdEsuibyT mddtute zs.e}mrr)ed for 10
mlp}at Pt%f‘rtﬁ q]tﬁg g?g rHsprgﬁwlo écﬂn vaé’do] ! nsdé eg then the mixture is

amc acid tert- uty ester
e(xtrmt@vde@A@ 1899rgame lavg i oesheggwnipast. aqueous NaCl solution, dried

v!/:> E;Tl\?]ﬁ?gogf& &'i_’lggr?tr%ted' Lﬁée{ r%dué@tptﬂé’ésué Tﬁe?Crude roduct is recrystallized
e e sty St S-HhgCiadd b

RIS G, 56 BlarTRa oAV Soyiet - hUgCTad0 Rz, cociy: 61290 (s

Mh} opheavi piy; gtsm((h It ﬂﬁebamez @C Ayt eBd ¢butiyl7.8hen H), 7.33 (d, 1

QSIS B o0l AopRestiiely; Foute WS S

Htetrazol -5-yl)-pyridin-3-yl]-7H pyrrol of 2, 3-
é? r|w1d|ne A m xture of
‘ﬁ Y(6-nmethyl -pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri m di
Exafrpté 1200 cotinonitrile (Exanple 98) (1 eq, 0.8 muol,

d 4.9
L 0 o AR e e T O
fyZrdbo[@f3)d]pgritieliteed using m crowave radiation for 40
tgr%%gstper}szio(l)w%f o?lt?—?S %%lm\{)e&yrldlln% yl)y g?é/ %gthk/ppy“aﬂuzoyl ﬂll]gyrtrc;]g[Z 3-

d]pyrimidine (Example 16) (1 eq, 0.669 mmol, 245 mg) in DME (3.5 ml) are added TEA (2
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m xture is purified by colum chromat ography
(DCM MeOH/ NH3) giving the title conpound; |[MH + =
W@ 2@®9/041RANVR (400 MHz, CDSOD) 6 9.46 (d, 1 H)PCPEBH09/050225
(d, 1 H, 9.28 (t, 1 H, 595 _ (d 1 H, 7.96 (d, 1
H, 7.43 (d, 1 H, 7.09 (d , 2.70 (s, 3 H. 15
Route | Exanple 119
ridin-

4- (5-Eth | - pyri din- xk%
e P PHPh 56 egg]cowr i('MOF"dP % &q 1%33:15 %@PB%? SH"%f BiPh 0.1 eg
0361 ﬁm’f&tﬁ%ﬁg )P ﬂétﬁylzr Mop-24m{Spifdradiet (rrygi;@—lscamyﬂlerhWyUSA)
n r [‘I m di ne
e% IOE/]({G&W\QH' %é/@gé%ge resﬁ%ﬁ mr%ur%ﬁheﬂgéﬁg snngdnlﬁ@wav%radﬁgora E)r 20
mif gt 126°C. ddd erdxtIBAHileledvthiong M kiEad 2f @ejite SndB®noemtatedurdier
re‘,du%ed p;lr_lrg%uree?ﬁl éq'gQﬁ%venc‘f‘rt é"gc?ded an%tthe Fn%rg Yw Q\e\gmtﬂ Efﬁ‘:tM The

1 S rehov I N vacuo.
aquddesllay¢tieadjtsted toi ptt 14 esings2M eggons NaPHaRbh eHECIRE . Wlfhi{éCM The

@59@%& ik @y&fo c??l\/fe.@@h%d%é fhirils ard PHRRME ifNAfelio. The crude

r|e , and concentrated und
mixiete EEcirifiebusng r@vew%pfasa dELprivgiyeths té'erceepg;%'tda['\ﬂr'ﬂea 424; 'H-

N&ﬁe (ﬁb@ﬁﬂ‘r@éﬁ@[@)' 8'1@@3%@& H)i § ke ccozmosmd (d, IVHH. ze;fd 313, 8.61 (1,
1 ,i:b) 7. %6 @61 I(IH? 4p 1_|)1 H) 87 9,%(%1@}1 6( (mZ%il_—é),’ 31%&2?-{)’25_4% :’511—[) 2.70-
2504%, € M, 21335,31).33 (d, 1 H), 6.84 (d, 1 H), 3.22 (s,

1 H, 2.74 (s, 3 H. Route J 30 Exanple 122
4-{5-[3-(4-Met hyl -pi perazin-1-yl)-prop-1-ynyl]-pyridin
Rodtey ) - 2- ( 6- net hyl - pyri di n-2-yl)-7H
Egyrrp“g 2,3-d] pyrimdine To a suspensi on of of

2l (SR no- pyri di n-3-yl)-2-(6-nethyl-pyridin-2-yl)-7H
2py4(5-{8- (@El\ﬂetﬂyl e r oy -R 1yl )elithpyré dirERndoblpy i 6in-4-11-egridio - 59H
b %% gggg%ETn DMVE (3.5 m) are added TEA (2 WO
SRAYGTYE9 / EP2009/ 050225 - eq, 1.34 mol,
Tdr%&ormgc)n ofd B4ipea-(6¢rhathy potiidie-2(y0)- 151- mroloﬁz 3B¥Pyreioi4; yllgBrigin-3-yl}-
b% aﬁn r]o 25&%)a%ldiget%%9ter Eg('rag\ Fﬂ‘;krr eci?) ﬂgl)ngrﬂﬂnfoo mg) in THF
(H;\m»ga,t Olsit)adgiad L/éth(ﬂ\(DInGW @rﬁﬁq 3my)ol Orhied mbstietesigting
sﬁgﬁéhél&ﬁs aﬁovl;@oatt)%rd’l% PO 2Rl FER YRV fﬁﬁﬂh %¥ !h%ﬂeﬁr@éra@@e After

he m xture I1s filtered throu
cqsém tceo er@t @dh%‘éﬁt'\*@%@dsq}ﬁdé iS agideg, o%né’é'ae Wrxgg gl L?r%'"e% A"

a@éﬂ&’cﬁ@“@ el Th@s@@gﬁsﬁbn |§ﬂl9eréd1§nd&ciht%ﬂt?técﬁuddasﬁedcw Ftrbssure
aqu us
Padlitie NadreoosNroLSaTaen ByolHER chextoetRe G P g8 Hhoanic

ldy@fygldrldacSWﬂ’f Wgs0g Virered/aBDEon@ntiatel @ndwlrewicts paseure. The crude
STl Bt L PP SR 08
NMRI200 MHZ; CRMPDY: 3@08NEz | HICBIOMY: 1 B), 88028 1(HY, 826H) 1H),8.20(d, 1

98 fq;?s 4, ), 78687@ ﬁﬁ) 7.]756?% 18, @%o&i ERLE &31% m (d, 1H),

667088, 1(Hh3§9H)2H; BEP (ts2 HR 2Hy, tz*‘MZ@ (s, éH»\r) 2 70

The following examples, namely,

2-(4-{5-[6-(6-Methyl-pyridin-2-yl)-1 H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-benzylamino)-
ethanol (Example 135),
3-(4-{5-[6-(6-Methy!l-pyridin-2-y!)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-y[}-benzylamino)-
propan-1-ol (Example 139),
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2.50 (m 8 H, 2.33 (s, 3 H. Route K Exanple 132 15
2-(3-{5-[6-(6-Methyl-pyridin-2-yl)-1H pyrrol o[ 2, 3-b] py

WO @082y ] - pyri di n-3-yl }- benzyl am no) - et hanedT/EP2089/050225
sol ution of (3 {5-[6-(6- msth} pyridin-2-yl)-1
H pyrrol o[ 2, 3-b] pyri di n-4-vyl -pyridin-3-yl}-
benzyl am no) -acetic acid nethyl ester (Exanple 131) (1

o S BTN P b D2 By B 05 e
aﬁﬁma] §tRsdl tExaehptd1ayspension is allowed to warmto r.t.

2 i B Grndl priieal e e SRR Fu- R
béagh)-bm@oPetkansl &xampié 1 44) eg for additi gnal d30 m 3 The

2 3208 4 0 S P S T R P S oo
ethahdl Evaachdy 14Kt raction with Et OAc. The organic |ayer
z@g‘?@-és-%e‘m sEU 59;?3% ﬁl'-cdlytrgléEgas-d@r}ﬁxa@ggcﬁ]g%%%%l}“%%lammo ;

eﬂﬂermij,@(aaildw %4, using Et OAc/ MeCN to give the title

P N B Y GO0 sy s

arpinpjreth@op(Examplel1534) | 7.80-7.76 (m 2 H), 7.68 (d, 1
ar?)ciyrep%r )Kéjw an%IoH%us %etﬂgd td that]for"B- 3—{%56—%6-%thy16}}?})d1n 2 5|¥5H

3[-9)0!0[@3 (@m 42/I]myr|d12-36@ t(egzylgmp@) etlgqy amplie @)% ﬁ@ replacing (3-
{5&?@8&%&@1 Eﬁ@!‘ﬁ-‘i ¥|) 14: p@ﬂrm{;@ i ﬁf&r@TH&&MPWrmm@ ?@b@nz%ramac ) hcetic

rrolo pyrid benzyl am n

a%g me@y}%ﬁtﬁd E @%{ﬁﬂp@ t@gjme Xorresggndmg ester, nhamely,

43{'5( é'(({ frel t&ﬁldmhyiH-@YrﬁélﬂQB tApyidin=4lyl]-pyridin-3-y1}-benzylamino)-acetic
yrrol o[ 2 r|d|n4yl] pyri din-3-yl }-benzyl am n

agy t o b iy E’“BP E Anpl e 139), WD 2009/ 087225
3L [ERM%DWMZ yH-8A-gYrrbivi2e3- Bipyridin(- 8y H-pyridin- §8-bariyiynino)-

pﬁ%'ﬁ&??&ﬁ&h‘ e B;f%ma%]fﬁtez?zﬁ '1-pyridin-3-yl}-benzyl)-
[naattyih(3- (566 Hgunmalthy(- Bxcalimp?-g!)-1A D)y rrolo[2, 3-b]pyridin-4-yl]-pyridin-3-yl}-benzyl)-

rgméf\%ené{!acn(g ?hg{h? ézls%er((?xmélgﬁ )Dyrl d' n-2-yl)-7Hpyrrol of
[nheeim/-y3-J5- (216 -methyepralimel-yIf- Ebdapm]jble Zﬁqm]pyrmﬁdm -4-yl]-pyridin-3-yB-benzyl)-
ar%(nl(_)rf' dée'éc hda h@fﬂ\/?éé?é/ (rnPéHn'e ;@ 1%4y| ) - 7H-pyrrol of 2, 3-d] py

enzyl am no) - et hanol
%@mn@thyﬁqy}ndmzz 3(!)42]#43;(1@0 8- cﬂ,@trlﬁyjln pyfhipyridin-3-yl}-benzylamino)-

aéenc%(:lMln")eT%Qé(rr Esambl% 136}1] pyrimi di n-4- yl] pyrl di n-3-yl
enzyl am no) - et hanol g[)l e 151)

4}{651{2 {@-)mtegwk-@/_nmgt%x}] 7%«9yrrqu[g 3 @M”}n iyn- 4 vil- pyndm 3 yY} benzylamino)-
adBtiBYEN me@{yzeaeﬂx}zwrhbrél 1m9>4r>yl ]1-pyridin-3-yl}-benzyl)-
[n}ect)hyl-(4-{5—[13— 6-methyl pyr&iln 2- {11?1H pyrrolz)['Z 3-b]pyridin-4-yl]-pyridin-3-yl}-benzyl)-

amino]-acetic acid methyl ester (Example 152), respectively.

Route L
Example 136
(4-{5-[6-(6-Methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-

benzylamino)-acetic acid
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are prepared by an anal ogous nethod to that for
2-(3-{5-[6-(6-nethyl-pyridin-2-yl)-1 H
WEp08T12p2, 3- b] pyri di n-4-yl]-pyridin-3-yl } - benegt/aPionod50225
-et hanol (Exanple 132) by re éam ng (3-
{5-[6-(6-nethyl -pyridin-2- yl
H-pyrrol o[ 2, 3-b] pyridin-4-yl]- pyrl di n- 3-yl }-benzyl am n

T% 8 rsglgg%loc% & %feg(g{rng%t{m:%? t-g-’ryl)-(f ?p%/%’oﬁ,gig]]bz/rid%—a—r}l]—tpgsdin-3-yl}-

bériylbminoPaddic ael ydthypystediERample 9331(1 eq, 0.216 mmol, 100 mg) in MeOH

ol et Saigod TDHyPTich doh BB g ity 8 30RN neEulling
W&{L(réﬁ{sﬂirr{adﬁfo(rﬁ @t hyNatpyisiaddet, theplthe thixture rsladjusted to pH 4 using
- - - | - - - .
AR DL 3l P s P
vdauetanglthg @rianifgrregiguenstongiieddyrdotlimm-chrgrmgtography (DCM/MeOH/NH;)

ar’r& &hﬁ%é&ﬂeﬂ{ Rvarsd] Phesh WP‘ECAghWAg]thQW id &in%?%na( '[&A+h?”1&’do) H-NMR

am no| -acetic acid z/ ester ng)
<4[OHMH¥yPDe%D>{§9[OZ (6Bt h9? 'by1r*r*)dﬁr§2;§myi‘ﬁ ﬂﬁb@?’rﬂd)d{% s, 1H),
7§8d]a7xm iy Megty Bb kmpy Hi, o403 Y H}, sb@nNaydn); 4.32 (s, 2 H), 3.70 (s, 2
am no etic acid nethyl ester (Internediate 174)’
(326{95 [32_'(6 met hyl - pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri
m di n-4-yl]-pyri d| n- 3-yl }-benzyl am no) - acetic acid

T et est er % I e 146), 25

?e OF%NTQZGWP ﬁy'P ijrl din-2-yl)-7H pyrrol o] 2, 3-d] pyri

3+~ CHi-[6-(8-Mettyd-pyridine2-ph-3Hydy frolb 2Bz ylbaminae y §-paciet- Bal}—aemd'lamm)-
I le 149), or

p)[gﬁtgn%aflg %,? 'SFZ&‘?‘SP nmet hyl - pyridi n-2-yl)

(Mt (3-BHE{(S m3ty]-pyyidine-n-Akhyply frolplgr3- thWdBL%fVl} PNz Sy )}-benzyl)-

2N éﬂehé‘&&‘? @xag%;,gﬁ@t hyl ester (Exanpl e 152),

respective Rout'e Exanpl e 136

Methylr§={p62 @n%ylwrldlwrwl)d?mpgm)lﬂ[g 3-glpyrimidin-4-yl]-pyridin-3-yl}-benzyl)-

arﬁ‘n@})lécre% Qfid (Bl idgli n-4-yl] -pyridin-3-yl}-
enz;épﬁym no) -acetic acid W 2009/ 087225

[Methy)- déé@ﬂeo‘ztev”d'ns%vliréH@vgdP[aﬁ RIpyrigin-4-yll-pyridin-3-yl}-benzyl)-
a&ﬁoﬁ&ei.@a&.@aa@(rﬂa&nmyﬁml n-2-yl)- 1

e QNG 4BV ey e SRR A bPhess)-spatic acid
(E@mplb P56H ,mml 100 ng) in MeCOH (10 m) is added

GO E el Pr - Mt tr b e T e G- gy poetic aci
(Bkainpte 157) added, hEehen tE:dm xture is adjust eg Ito p!—l14
R BT bR v LTS el Lo 2 BB ARA s i hpropionic

adic (Baiamipheg189%si due is purified by colum chronmat ography

ar(?Dg\gared ankésr%alogg us métHQc‘? g)otH?ﬂ rﬁf%gfg %@et’ﬂ?} Hl?gl_-y?)&%

gi N ng t
pMdio[Z EDRPE)in-45/1] g)yoq_n@ml} HEnkplamigo)Felicracid (Bample $36) (osnreplacing

(4%55%-176?-@8?1};1_-%%1&1(1%%%1 H- yr?@ gglb ;ic'}fnﬁ%ml_}sl] pygﬁu/; ?} bér%l/ Eﬁwmo) _acetic
aqd @pthylester (Eyamige 783)(vith the cq@sppndnr@ B EAMH) .
3-(4-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yI}-benzylamino)-
propionic acid ethyl ester (Intermediate 222),
Imethyl-(3-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-y|]-pyridin-3-y1}-benzyl)-

aminol-acetic acid methyl ester (Example 141),
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The foll ow ng exanpl es, nanely,
3-(4-{5-[6-(6-Methyl-pyrid in-2-yl)-1

woR@ynsTkD[ 2, 3- b] pyri di n-4-yl ] -pyridin-3-yl} - beCREP2N/050225

0)- propionic acid (Exanple_140), 15
[ Met hyl - (3-{5-[6-(6- rrethyl pyridin-2-yl)-1
H-pyrrolo[23b]pyr|d|n -yl ]-pyridin-3-yl}-benzyl)-

fﬂ)@h\ﬂﬂ {%@ ({Sgne[try/l e@qipegwf Hrgyfrplafzrﬁ Slpyiidind-yhpwigh 0%32} benzyl)-
amin@)-Boetit abit %dthymeélelyllriterpmﬂiath 1743-yl } - benzyl ) -

Uﬁ{%ﬂ%‘%@l&ﬁ%%@eﬂ? Ip?eogr]%tym}-( %’" %E% 3ﬁt_3]5yr)iﬂir}-‘}-_)(I]-pyridin-3-yl}-benzy|)—

altirpy-scent afid et psted ﬁlxmmpleyIS]Z) pyridin-3-yl}-benzyl) -

(%%_—[?g‘é{]%ftyggﬁéﬂh: ?1? rp?gblg[?(f%?%man@m}l?é‘}ridin-3-y|}-pheny|)-acetic acid

rr‘rd{rpyeswl(tuﬂ@madlbﬂemﬁﬁl d| n-4-yl]-pyridin-3-yl}-phenyl)-ac

fi?' [Fé@ﬁseﬁyégw l?1§?>?)rolo[2 3- b]f)gsndm -4-yl}-pyridin-3-yl}-phenyl)-acetic acid

WHIM¢$@I(UFeZde'I]ep1)ﬁ|7 @ n-4-yl]-pyridin-3-yl}-phenyl)-ac
Sk 5:-[65-'@'—rﬁeth&l?ﬁd@b%l)k@@wro@ 3- b]pyndln -4-yl]-pyridin-3-yl}-phenyl)-propionic

yl')-1Hpyrrolo[ 2, 3-b
aP'pd'"'ethVA@%lP'] @imeaia?/? *58083//”?3;16%@ 0) - propi oni c E;\m d ey
gEx?rrPl e (129) are(prepaLed by an anal ogous nethod to

a or 6- Met pyridin-2-yl)-1 H
Pﬁmﬁtr%[%f'éteg'}‘ﬁélﬂea‘i‘ﬂ“%‘y’%éf pyri di n- 3-yl } - benzyl ani no)
-acetic acid (Exanple 136) by repl acing

(6-methyl -pyridin-2-yl)-1
"Pji-eﬁé‘?q‘%‘f’ [2 3-b] pyridin-4-yl]-pyridin-3-yl}-benzylam n
4 HE6 Ot fyeidid Q- Hebymeb[py3-dipgiraiding Exanpl e 133) with the
correspondi ng ester, nanely,
3-(4-{5-[6-(6-nethyl-pyridin-2-yl)-1
StepAcryotiog-2; cfaifttD]XIpyc#lc deiehmethyl §stgyyri di n- 3-yl } - benzyl ani n
ﬁ%leﬁﬁ%B gﬂkg ﬁtdhé’ﬂ S?Sl_toﬁirs l(léﬂ')t Qreﬁemcﬁhﬁloga@b) is dissolved in

AP FBISL 2is NS i VOABELL by R f U o1 72 Benlpgpyes The
r@gﬁlltm?]mlﬁﬁr%tlé SirRRirsk 1581 Brlt. 'ﬂﬁzts%fveﬁtgémhfbvéd’r&)vac&wmen water is
087225 PCT/ EP2009/ 050225

AFHeR Ry EIoRTpEap s AT Y% YT SRS TRy PR B o e
with A dBa, | fetid) add Yk sopyrtiigiemoded injvabenysiting the tltle compound; [M+H]
am no] -acetic acid nethyl ester (Internediate 174),
Tt hyl - (4-{5-[6-(6-methyl -pyridin-2-yl)-1

@ngPymlbm[eQ Gviirjxpwidirgi n- 4-yl ] - pyri di n-3-yl }-benzyl) -
(O? ?(’E'Jt'fa%F@}”%m%Cj %r&%rﬁ%&: afli tnﬁthﬁ Ex8MR!eg, 1A2hmobP 24 g) in EtOH

(HBQuyl), eslolofion G- I‘ﬂﬂh@/ﬁ Qﬁ AZemyd], .9 ¢ urawgteg(d;@ml) in e j’h%&esultmg
rﬁ\%ﬂuﬁa | q@éﬂ eon?SF QW Tl%séoﬁfen(sla'ﬂé @Jéﬁ@@&@tﬁdlﬁ@D%ldue is recrystallized from

Eipb'y}'l*q4 pyr i d

2’“@‘3 Eﬂ’?ﬂﬂ“i‘@ll M*hﬂ)ﬂ 12y2pyr| di n- 3-yl } - phenyl ) - ac
§E e @@de Lhyip eSS[eB-dhyitedinedi.at e 187), or

Fpl_nsg)fg]gdqag{ozg@ldmeéy¥g 0.’zl’04y E{ %%FF%B);A)ZSGL% ?]sog/e r}EtFC)DIJ# (r(]iylngl) After
fKHAitiIORbLNaOMe (30% in MeOH, 1.5 eq, 37 mmol, 6.9 ml) the mixture is stirred for 3 hat
rt. and then filtered. The filtrate is added to 2-cyano-4,4-diethoxy-butyric acid ethyl ester
(see Journal of Heterocyclic Chemistry (2006), 43 (6), 1523-1531) (1 eq, 24.8 mmol, 3.01 g)
and the resulting mixture is heated at 80°C for 18 h. The solvents are evaporated, then water
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10 acid nmethyl ester (Internediate 188), respectively.

Preparation of internediate conpounds Internediate 1
wazoghbdro-2 ridin-2 1-7 H rrolo 2 3-d ri m BCTEP2009/050225

Step A: Pyridine-2-carboxi mg c acid nethyl ester:

Pyridi ne-2-carbonitrile (Sigha- -Aldrich, St. Louis,

USA) (1 eq, 190 mml, 20 g) |s di ssol ved in MOH (150
then NaOwe (5.4

), Min 1.1 eg, 20&63gm)| 38 7 .
(30, EOH deR ) avﬁéqwuﬁé%ﬁ?'?‘f?@ (B PQnB ares@ dipergixture is
sthfadlbt dtc fortz h Th@nﬁ&lrym@swdao PRIMWAT dduedEcNaDH sbieton (8 M)

water is the resultin S
ceS et S ey T e P B FE, Mei  ro
vé@S@ﬂumgfthé tltwmhpoamﬂ [Miie]* scﬂh’ient is renoved in vacuo

s S YA 2 OB s s, 138 Step B

2@yrididi2ne7 B-pyapbd-dipgircidiaci-d (hed. @56 eepkf. 1@];) @qaddgcfg) POCl;
mll) ]_ayézihéyl)elsulp@gl;rrn%re 6 1R0RH )t 1ﬁ) 8 9brUital P hO i cdnbentrated in

In water (40ml) is added. The
vace@wlnti ity wateris ac#ctedl The auenuePHtiep ishagted éosfof%ﬁf%“ cooled

d ﬁ toetha%% Qéljﬁge@fbdpkﬁ @ﬁntﬁ a§ichde Nlaé)Hrsﬁxﬁﬁ!MlS(Sid/lb Imedesful'tmmprem
Ty | di the title conp %ﬂ%tqﬁ H;E | ?Iﬁgl‘w
1S 5. grdn DS Gac wil weie SO g Ve TP At peToEgih (P

Pyri di ne-2-carboxam dine (1 eq, 24.8 mml, 5.69 g) is
di ssolved in EtCH (60 m ). After addi tion of NaOWe
InteosdisfedeoH, 1.5 eq, 37 nml, 6.9 n) the nixture is
4S¢H|6rbeck6frﬁ§th;&phraﬁn 24yH47H- mmdlotmn]pf/mmrdeeed The

et q8gs! iridi
l%glerﬁ%rre(%& I%Sana %ggags obhpﬁ%%?%ﬁ!oé@?g?ﬂdﬂ 519 g%eérfé[g% cﬁﬁ;}rgn dine
((2BEYiatetB) HyGpplad &P ByritiB8L)carondyle (Qtap g\) mﬁ meghm_)yrg;me 2-

esul re heated at 800C for 18 h.
°???8”'§<5€T UL éjpé}ges\?géglréat e’é’s then water WD 2009/ 087225

PCT/ EP2009/ 050225 90 (50 m), EtOH (50 m) and

solution (2M 50 ml) are added and the
|ﬁt‘3Hﬁ«8&r{§t:§S stlrred at OCfor 2 h ‘The mxture is
do;2 1 -pydR 1- 22 'Iutlon(8l\/p
and the resultl ng preC| p| tate is filtered and washed
with cold water. The crystals are drjed
4ehpieg-Ereethy v edind o liRi oA P PYIN TS 'r%efgte@al{b” (Teq, 4.09
rﬁmm b@bPIS%TSBMDédeh THE- (b mHT Py & edl@foR ,0BHA] ipyDioxandé e 5 mi) is

q;lds raﬁgr:.tﬂe reiultirg r’alj(tp?l%l lféiedgfb{ %(Sj%% éI{nT%T%Oﬁflﬁg agelrgﬁ}%Ved in

Jaewéﬂdtﬁ@rma(mngeam is diezbdvechigit. g @nfsosper@ed inThaCN (12 ml), Nal

r cent on
|3a%(%§ ?(;1- 4@?&8&] A gtgrgz ta{lng the @l&ﬁ.lg% t@rh atell %SIHWI&E)W%:I\% radiation at
morf; fac@0léndl Thelonixtutteds dijuted, wnﬁmﬂua@i]ﬂ&i@ﬂ&d Stnlétlcpiwcs)%om gxpacted with

nlf!isth gé'ré ltglygrt is %sl(e% Mh aqEQ@usr s, 'é&gl'u@ﬁ (3‘1C5|% 1&ied with

16 1's Wi th water an a—| t]
I\ggw arigdiltered] Fevag@q@p@m@,fdhe Pchlmq.q} lpads g fitle compound [M+H]" = 337.

Intermediate 4

4-lodo-2-pyridin-2-y1-7H-pyrrolo[2,3-d]pyrimidine

is prepared by an analogous method to 4-iodo-2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]py-
rimidine (Intermediate 3) by replacing 4-chloro-2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]py-
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Internediate 2 4-Ch
| oro-2-(6-nethyl-pyridin-2-yl)-7Hpyrrol o[ 2, 3-d] pyrim

waleowe/0gR2pr epared by an anal ogous nethod to  PCT/EP2009/050225

4-chl oro-2-pyridin-2-yl-7Hp {rol o[ 2, 3-d] pyri m di ne

15 (Internediate 1) by repl aci ng

pyridi ne-2-carbonitrile (Step A) with

6- met hyl - pyri di ne-2- carbonitrile (Sigma-Aldrich, St.
rnrm@imeglntgg)gfhatqz R} Withahlarog-myridin-2-yl-7H-pyrrolo[2,3- d]pyrlmldme (interme-
dfatd pdo- 2- (6- et hyl - pyridin-2-yl)-7H pyrrol o[ 2
3-dl'pyrimdine 20

4- Chl or o- 2- (6- net hyl - pyri di n- 2- yI) 7H pyrrol o[ 2, 3-d] py
Iftéredidies( | nternmediate 2) (1 eq, 4.09 mol, 1.00 g)

5|s dISt%0]|Vedln THE 2 ) hen ¢ olutl.on.f HCl in

>, ks v ot O ’ g
mxturels stirred for 20 mn at r.t. The solvents are
the,.r

T e aRkghe" By el RAB T PloRBck i dygmeiate

298 egs1 &ddﬁd:l (500 nGg] andG %dxm}irbonﬁlpg.rajngaﬁ -banodictaa@ pinacol ester

(}!n%rﬁ%er ém?ﬁ!tilcn_ﬂ% " Xt %%éﬂ% g%d\j{@tl}é?ﬂ/le&gﬁtg%%g ml),
agurous NesC {00 jion @xMr%leq ecBOrhmhl, 2 BOM amﬂd(f’ﬁbs)o(ﬁgj)érﬁ%o 097
rrlar%( e136 in’fg[) %@5{9&% 8&?&4{5%%?5‘%&& Qé Hé h@?ovca"vé /leatnon at

tere Evapor ati on
128 Cvierd0 mieadike %qﬁ\@nts« are evarorasLiang! thg mnqulmngcreg@?e 'Smspended in

Me@'i—!e(@ | z'Flﬁe,em‘f;(ture IS cooled to 0°C, then aqueous NaOH solution (1 M, 1.9 eq, 3.60
- | odo- 2- di n- 2- rrol o gxrlmdlne is

”W%ﬁ‘a@ (£9p |sb:§/ddgﬁ %{%p%@@gjg‘or ﬁémﬁrbat t%la temp ratUre, the mixture is allowed to

wérmh 06l @r rd- érﬁm%mdrapythem R, A?&teybamlﬁfg-ld@w toad° Q[ @adaldicpte acid (5

ri mdine
b . BT RERARS B enine Fo o R Pleres apcasrag g veter
gM@gm%@SﬁhaaﬁdeWWI—EPQG@E/ 050225 -91 rimdine
(Internmediate 2) with

4-chl oro-2-pyridin-2-yl-7H pyrrol o[ 2, 3-d] pyri m di ne
Ir(temneeila’reﬁ diate 1). Internmediate 5 5

[gfrfl O[ 2

- 0 a solution of
4-cl oro-2-(6- rret hyl - pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyr
éﬁ:/dw@nlérbmi—ﬁ;wﬂf%@[zaﬁ S]pygalne(ﬂ-oﬁ@e 1.94 mol, 500 ”g)

3- et hoxycar ony p di ne-5-boroni c ac %
Tagsaiuion SApp et SHTBIA § PR dsgars g of G dgemisty (2006)
72 (1, 4¢m>14|02:a2® eqD08.6 & 1RWERARSIOH QHCs1at 06C hIPBAQ1 aguRausmol,

sol u g
2DSASHE 0B L2l 5 sR F bl . o
reEoiing esypkbdiorgis stiddiioe30 sirha@tE0, waimeg upiter. bwav etirred for another 1

nrAdl At lon g?xturg]r%gﬁité‘&nr@at@ (oo HHEnEL kvc%‘téz 325 agded, and the

evapora remal ni ng residue I% S
nwe@ens( goreaffor 30Thie Triedayereaesepaateddnd @e@@uewﬁényer is extracted

V\ﬂn_ﬁ %Wéo%'gﬁlﬂo%' L}tTr%rho% er olga%ncqgfer§ar@Qvasﬂ§@\Lvmh §qu@ous K,COs

d. After stirrin mn at th
splétmeﬁraﬁdmver Ughes flsrethaadiconganiTBige dp iee e e compound; [M+H]' =
169.

Step B: (6-Bromo-4-chloro-pyrrolo[2,3-b]pyridin-1-yl)-phenyl-methanone

To a solution of 4-chloro-1H-pyrrolo[2,3-b]pyridine 7-oxide (1 eq, 84.5 mmol, 15 g) in THF
(100 ml), a solution of HMDS (1 eq, 84.5 mmol, 18.0 ml) in THF (50 ml) and a solution of
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15 warmup to r.t. and stirred for another 1 h. After
cooling down to OC, glacial acetic acid (5 m) and
wowR0e0812200 M) are added. The resulting preci piT/BPE09/650225
filtered and washed with watgy giving the title
compound; [M+H + = 332. Internediate 6 20
4- Chl oro-6-(6-nethyl -pyridin-2-yl)-1
H pyrrol o[ 2, 3-bl pyridine Step_A: 4-Chloro
bqnzpy) Proghidy &; 53%]28 el 76 b e ﬂ5<9 a) @f@ﬁ&*ﬁf—‘%w Rgfallel and
drép\mbé om 30 Inhip kY kedpgdhStelipeyatirdibBtvees @e-3danirmmalrefiting

O 006 10 4021- 4
SUBBE IO |s qge?ré‘rﬁi{) ;(or(3ﬁ ) E%,n zgﬁlte&d\n?hr?@ﬁ%%s( (%g(% éf%%non and
extnaoted WBB ERTAGS Tg$ oiganadedispashedwiti spieoveNal200nsatutloy, dried

t T I

oJ@?Fﬂ%éag flitgr%d Sﬁg&%??ée ak%c%ysﬂ‘nglﬁ%atal Jugrrg%%g@ggﬁ&/geptan? ¥)|elds
the fitle Ctampugdl M+t 386. another 1 h. The reaction

gi)@ HrB‘?orJn§ 4Q'h|o\’g ﬂqi pWr&I&ZW]WndG@OO m), then K2C(13 (22

6 d,

mxture is stirred for
@mP’éyfé‘n‘%O anéJkéi%éaﬂiFa/t”ékﬂ TaaPheny-ragjbensns (1 8‘}@9 i @mo' 234 9)is
digselvied &t REoHBE MG 5@@@@@“4 s6|3f|é|n) 1 M, WQOGrQ)"T"QIaG@éH and the

e Be & izer 5o R AL oI i PR Sl ML RE SIS Q4. the

extracty Ia\:GEcdnmeIﬁl dnld ehecaniqeotsnule re[an')vbﬁi n \@gudﬁ&crylStaB]z?]th flrom MeOH
4 2, 3- i din-1-yl)- -

g SR Rea gy B G AP = S P Pyridin- Loy -phenyl-m

ﬁa@tm@h@rqsl- @yrerﬂn'l pyrijn32-pl)-piimydoini@, 3/b]pwidde (1 eq, 84.5

TdTEfQ$|%tno%%f@)br+rﬂo I'éﬁgrﬁ@%y%l%{ﬁéao @g'df#'(PB ofy. d‘li(ﬂ%l bl 9)in

ol'uti o
M@@NW@ @@%W@@Y@B'bmmﬁmﬁwr@’mgﬁgﬁ C @‘ZStBéﬁ‘zﬁ'W‘Ppea” Journal

2bwm ﬂ@sﬂ 3shs- @@BsR Zﬂéqdm|mm8|64 Yo gl dnd By 5%)1@%1'@@ 08k € mmol,

arall e dropw se over 30 mn
13(1H39 taé‘ﬁﬁ Ppeeresgéltl%r@ﬁt%ls%@ed TRiAg Fé(ga\[v%\{erfédlatlon or 1 min at
1@06 pm@smmme i§ didtéd wiiddiathylretier ah® Exttadiwith dqh@cb’hsdﬂ(tllésbﬁldon 2

b S e R el B 8 T s A e eyt

DGl Thd cnrgam@ltayerds Gricaveith MY filtefréd, teed edhceatndled. The residue is taken
up lgggg%teraﬂg %ﬁrrecﬁgq‘q 3@rt ‘?L lfh%ash%;??e%smgrﬁr?ltered and drlsd glrlwl_ﬁne title
COﬂWF@BIBi ["Ekt*éb 8446 Br orm 4-chloro-1

H pyrrol o[ 2, 3-b] pyri di ne

(6- Brono- 4- chl or o- pyrrolo[2 3-b] pyridin-1-yl)-phenyl -
IniarmgAigife’ (1 eq, 69.7 mml, 23.4 g) is dissolved in

(aMRGR @%@932mﬂ-ylmtemﬁljlpw&%&om%dsOl ution (1 M 120

nM) Is added and the 10 resulting mxture is stirred

for 18 h at r.t. The m xture is extracted with DCM and
T(Eé @q@tlontdﬂe fomtahém@r@f@acﬁ@mm@mancx thexsHareihs, @éhany)

{q]r‘rléorl]c'iv(ﬂ)pgi?ﬂa I?er[q tlaerlalzéeg |grgei fé[g g: I%I?qz)lwsybgA) ?1 eq,

1944 @'ﬁoOrZQ 16h (roD O t( 25/ nt) p}yafd)fdimm 2q,)A1)3rhmol, 1.22 ml) is added. The

, r i f
o) _tlg%(%r?g,:r% ﬁ) ﬁg@%%&iﬁé@? O-/H%é?&ag g] pyl{rqun oI 4. 5(519) is added. After
stifrihgQheniigg bltinPmixgireyat r;tnfor 1.5 h the solvents are removed in vacuo MeCN is

added and the resulting precipitate is filtered and dried to give the title compound; [M+H]" =
235,
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15 MeCN (20 m), 2-nethyl-6-tributyl stannanyl-pyridine

(see Chem stry, A European Journal (2005), 11 (23),
woe3h8/08R28) (1 eq, 11.0 mmol, 4.19 g) and Pd( PRIBEB2009/050225

(0.01 eq, 0.110 nmol, 131 are added. The

resulting mxture is heat ed Usi ng mi crowave radi ation

for 15 mn at 160C. The mxture is diluted with

di et hyI et her and extracted with aqueous HCl sol ution

Integmegljatesthto tyueous | ayer is basified with aqueous

TRk iHetrBedigtds, MamaRgd ext ract ed W|th 20 DCM The
anic |la ter
QL b vl R dhy et LD MOS0 infsRaRtsEne and

mé&thi/IBmedmathyrk prtenylf:pnsoramhacuér hatesmsgansd)on is filtered

diWﬁ%éld” eﬁgﬁy}léﬁa&g :ngrtomg agd Perrr}rj\%ggge; 1({)!\/'*'—'] + = 244,
mér'ﬂ?hmtthTemyP@feaw&bol@ryd: a@d hy{e)'mphleﬁayﬁ 3-boronic acid

asolutlon - n|c acid H
org Beparp ey e Epasrr by A (- pf@faﬁmmﬁhﬁ%ﬁef*v'-&
baggniaacd dnteernhbyibtel 1) dy agilaving( 1Smgtmipidedizine lyith Bie cdreapending

@)na%]eleq, 19.4 mol, 2.2 M) in DCM (25 m), AcOH
"ﬁ §Y'21.3 mol, 1.22 M) is added. The 30 sol ution
1- |ssprspvlmID@dZIlf!eofA@Fthth&w@n K@Bﬂ(rl@&bé,s’a‘e(rmaﬁﬁ, eq, 20.4

m@{ﬂg!amlné (§?mg)Alér§Pa§itdE&lns 'NSI stirring the resulting

e solvents are renoved in
dippgibyiamingd 8masAldrighidetd L%ﬁﬁ LterPé 9resulting precipitate is

méﬂph&[@@e@@hgﬁqedwrche@k L&.QU@A) th et:il\leg/e conpound; [ M+H] +
WD 2009/ 087225 PCT/'EP2009/ 050225 - 93-

Interrredl ates 8 to 11 The follow ng internediates,
InfsaAelite 12

TSP RBN B RUR g  SR -y - 3-boroni
is nmphgeba)man@nelb@@ds rdtiesy/to- WWOplperaalﬁhdylr(\bmylﬁbmi aberonic
ac?c? (;Hr%tgrrng[% ZL) %c:ng%r}wn:nﬁpmeeﬂ%é)érgﬁm aci |tﬁ 46%ormylphenylboron|c

aqiaxlsmmm-mnmm Wl rtetthJS/phenyl -3-boronic acid
(Internmediate 11), are prepared by an anal ogous net hod
to that for (4-nethyl-piperazin-1-ylnethyl)-phenyl-3-

Intsomediateseiditd 161andéte@Bat e 7) by repl acing

oY) h the corresponding amne,
Tr{r%afgrrgolnl\{/% %S%é%%%?g% pi perazi ne (ABCR GrbH & Co. KG

4-aiponseryheiper@ginrieipgthyl)- hmZhw@mmeachal@nanwlmeu Bh, St.

t h, St. Louis,
dnﬁw@ﬂﬂgl’émmbﬁ% ﬂL Itﬁ%&?ﬁl}g&d %%@%’A{ed{éit)c Loui s, (L)JgAi

mergkgliack-ylmethyl- phemﬂ dthereniaeckl Aetermediate 15),

by MBI PR A2 By b TRk ohsRBENA) - 4- bor oni ¢ aci d
4-((R)-3-dimethylamino-pyrrolidin-1-yimethyl)-benzeneboronic acid {Intermediate 62),
4-((S)-3-dimethylamino-pyrrolidin-1-ylmethyl)-benzeneboronic acid (Intermediate 63),

are prepared by an analogous method to that for (4-methyl-piperazin-1-ylmethyl)-phenyl-4-
boronic acid (Intermediate 12) by replacing 1-methylpiperazine with the corresponding
amine, namely,

1-isopropylpiperazine (ABCR GmbH & Co. KG, Karlsruhe, Germany),

dimethylamine (Sigma-Aldrich, St. Louis, USA),

morpholine (Sigma-Aldrich, St. Louis, USA),
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I's prepared by an anal ogous nethod to
(4- met hyl - pi perazi n-1-yl net hyl ) - phenyl - 3-boronic acid

wWO0nveR7Pa3di ate 7) by repl aci ng 3 for nyl pheny!| RETHRA2609/050225

acid with 4-fornyl phenyl bor. acid (Sigma-Aldrich,
St. Louis, USA). 20 Internel ates 13 to 15 and 61 to
63 The follomﬁng |nterned|ates namnel y,
4- (4-i sopropyl - pi perazi n- 1 ylnethyl) benzenebor oni c
m%tbw@m'('f: igmaABdrgh Sty lguis, USA),
@%Wy%mlrﬂﬁmﬁowm Fenyhiddch @t auie, @SAX or

-.Ré,ﬁg{%}?f,%'m}t R CHaRmEeR BbASHPCUSY, fpopectivel

(Intermediate 15), nethyl am nonet hyl - phenyl - 4- bor oni c

| %ci dﬁ%l 6grms\ te 61)
nErPe VI ami no- pyrrolidin-1-ylmethyl)-benzeneb
Tr@rfolrdmngauﬂedne(dlawalnaBdiyat e 62),

G Uﬁ i 3%%Ryl%rge3mtgénﬁ‘edlat¥'eﬂ?t hyl) - benzeneb

or oni are prepared by an
Gmncah@gww Irpintedd ) tdomethydtandiny ( Intermedlate 65),

arggregg 'E% aR'aWéF ggdenq%g\échwrﬁéﬁh\)larﬂmgmﬂhyl“pheﬁ? PR Scid

erne repl aci ng per azi ne
thprtnire(tlane 18y resipoing Bﬁ@fmy rpyéborm@ql with the correspondlng aldehyde,

%%Ifopropylplpera2|ne (ABCR GrbH & Co KG Karl sruhe,
r’man dlneth%lanlne gma- Al drich, St. Louis,

5-bIgme; pyﬁdr\gﬁaarh@@e Bl Sigme- AP St spuis ((G3Asor USA), WO

R Ridfich, SP4otet A )ardspecti
L M EROLPRORIEs ot s

(R - 3- (d|nethylanlno)pyrrolldlne (Sigma- Al drich, St.
IntdieBiatd S , or (S)-3-(dinethylanino)pyrrolidine

Si -Aldrich,. St. Loui YSA) .. respectively. 5
5'&%&%@9éspé4§;ﬂ@%é§ro%$%9¥”'8w ng i nternedi at es,
is pegpated, by ah2nblogoms- rpsthodlion4-Brefthyiveiphiakzin-1e immethily-phenyi- i}@oronic

a%%%@gﬁc%yr : B?ﬁa)p}ﬁacmlg 3- fohrr)ll\f Shea}/lborowc IaC|d V\uth formaldehyde and 1-

méthpipipenzeide afite 56B69m o-a 128, 3|7 -eghahedio )34’ Humyadiavl dlgwm epliath 3tH).
to di met hyl am nomet hyl - phenyl - 3-boronic acid 10
(I'nternedi ate 10) by repl acing 3-fornyl phenyl boronic

Intermerdiate 67 t he correspondi ng al dehyde, nanely,

35(5 @’rmﬁg}%r{ ggp%eno’zy Alialdahy ag% rﬁéhﬂ@@teﬂ drich, St.

- pyri di ne- 3- car bal dehy de
|s(p§pgm§1 tma@rqn@ﬁgogmeth@djtog4 nuggpd p|pp@§|,5e1cyf|m§@y9,—pheryg3 boronic

a&d‘ %Ffﬁgdlﬁfeel)ﬁg replacmg 3- formylphenylboromc acid with 3 (5 bromo pyr|d|n 3-yl)-
rono-1' - met 6' -tetrahydro-]| J g
bq\.rﬁ?udehyde (Intermedlate 24) and - methylplperazme W|th ammo ‘acetic aci methyl ester

(Rare Chemicals GmbH, Kiel, Germany).

Intermediate 68

[4-(5-Bromo-pyridin-3-yl)-benzylamino}-acetic acid methyl ester

is prepared by an analogous method to [3-(5-bromo-pyridin-3-yl)-benzylamino]-acetic acid
methyl ester (Intermediate 67) by replacing 3-(5-bromo-pyridin-3-yl)-benzaldehyde
(Intermediate 24) with 4-(5-bromo-pyridin-3-yl)-benzaldehyde (Intermediate 92).

Intermediates 69 to 71
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I's prepared by an anal ogous nethod to

(4-met hyl - pi perazin-1-yl met hyl) - phenyl - 3-boronic acid
w@ bowvegTrezli ate 7) by repl aci ng 3-fornyl phenyl bpeDRP2N09/050225

acid with formal dehyde and 1g. net hyl pi perazine with

5-brono-1',2',3',6' -tetrahydro-[3, 4 ]bipyridinyl

(Interned|ate 214) 20 Internedi ate 67

gé; Br onmo- pyri di n- 3-yl ) - benzyl am no] - aceti c
([Frét-Ppmogy P-4 RSB LB 1A BT a5RY e istrs diggmedtate 69)

{[ﬁ f‘s B@hﬁy axh@e; ﬁnﬂyl%ﬂhﬂ@nﬂ%})m@f&aﬁd maml;ilcyswm [Bteretfhte 70),

terne repl aci ng 3-for eny

Z—AGrlérwiomoaw(@mﬁrﬂ%weayh dgHvsetpyly-m %P%ﬁ%?ta%’w@&etefmed'ate
7{)f nternedi ate 24) and 1-nethyl pi perazine with
a%{%gp%rgf;ﬁ}ﬁl - r)aacolggﬁrr%tpﬁgéltch§ ger 'Rartl'?yl 912650 é; ?étrséh%'rrg-l_' ’
[3[441b(o5ncﬁryo(mtewédudterae$ by Pe)mabe@ ZyhramibI10]' 396 aétrahyaoi[d 4'Ibipyridiny|

é i i s ar.e an anal ogous nmethod to
P aEHEL Wi AT b aREy: 0] - acet ¢ actd
[3Btdytho-pgricat- 34/ 1) beedy mrdh i aeet@ Acidayetn phiac {| mgrmediate 67),

[43(2;‘%%—%%%’%—fvh—%‘s%%r‘a%—é.ce‘”f%%*df*ﬁe K Rsit HRGHERRL 85 o
2{(1-t- @rBreab ety edi®-2)y))-phemtilet-methy b tedargig ok eghatol W)ermedlate 231),
m%gggﬂ%§7225 PCT/ EP2009/ 050225 -95 {[3- (5- b ro no-

P i n-3-yl)-benzyl]- nmethyl-a min ol- acetic
acid nethyl ester (Internediate 69),
{[4-(5-bronmo-pyridin-3-yl)-benzy]]-nethyl-am no}-aceti
'c acid nethyl ester (Internediate 70),

Irgerffetliqtg 16 5- br ono- pyri di n- 3-yi ) - phenyl ] - 1- et hyl - et hyl
3B iRl B R bnElNaRRkind | ntermediate  71) 5 are
prepared by an anal ogous nethod to
5-brono-1'-nethyl-1',2",3",6" -tetrahydro-

Th 3.sAlulidr Mﬁ-dib%ﬂop?ﬂidﬁ&@@ﬁﬂ—ﬂlﬂﬁdﬁ@) Lbyis! @ph)aaieqgs8.4 mmol, 2 g)

5 _1" 2" 3" 6 -tetrah
R N e R Lt §g,58%aa. PR efiYS 4 mmol, 130 )
inrasENl Y12 mi), NEOb (20D 1Y mirdolnt. 39 y) JndiReRFh-prtD 06 leda@ 884 mmol,

3%%1?)5%%'33& %ﬁg ?r{dd&ljegé ﬁe{a)qé‘:qghsﬂ%/erp@&/av radlatlon at 140 %for 10 min.

r am no| - acet
Thesdlyantseare eyfp{ormecbrtmfer@slgp@seggen Ugrin agueous NaOH solutlon (1 M) and
etdc d[vﬁth(D%hﬁrﬁMr@Hd i |§Né@hkd RARBYA, dlgredT@\FeIFY/igS@ htefed, and

m no} - et hanol rmedi ate 231), respect g
consepiaiedinyaeuo g urfication by column chromatography (hexane/ tOAC) yields the

t@ggm@ﬁ@n§1M4Hpeumam%5phenyl) pyridine To a sol ution of
i bronopyridine (Sigma-Aldrich, St. Louis, USA) (1

eq, 8.4 mol, 2 g) and 4-nmet hoxy- phenylboronlc acid
IrtSingatéd o7 ity arl 724008 s, USA) (1 eq, 8.4 mml, 1.30

"B R el ey 167 el 179 9

3-Bromo-5-phenyl-pyridine (Intermediate 17),

3-bromo-5-(3-methoxy-phenyl)-pyridine (Intermediate 18),
3-bromo-5-(4-fluoro-phenyl)-pyridine (Intermediate 19),
3-bromo-5-(2-methoxy-phenyl)-pyridine (Intermediate 20),
1-[3-(5-bromo-pyridin-3-yl)-benzyl]-4-methyl-piperazine (Intermediate 21),
[4-(5-bromo-pyridin-3-yl)-benzyl]-dimethyl-amine (Intermediate 22),
[3-(5-bromo-pyridin-3-yl)-benzyl]-dimethyl-amine (Intermediate 23),
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20 398 ng) are added. The m xture is heated using

m crowave radiation at 140C for 10 mn. The solvents
waarogv/esrarior at ed, the residue is taken up in aqREGER2009/050225

NaOH solution (1 M and ext&%cted with DCM The

organic layer is washed with Dbrine, dried over MgSO4,

filtered, and concentrated in vacuo. Purification by

col um chr onat ogr aphy éhexane/ Et OAc) yields the title
3-tobrpmarmyFidip-Grypoenzaldgeyde datermedipterZd).nedi at es 17 to 24

[435‘%0% W?ld%% yli%z@lPHefh\M &ink ﬂh@ﬁ'ﬂ@gi'aﬁztﬂi nanel y,
Br ono- ng pytidine (Internediate

4351SFQ§'?ﬁ393‘5‘d(“§ W?@XW”}?H@W‘I (ntergadiatads | nt er medi at e
garomé%y?rm%%eﬁz;ﬂéhﬁé URfePmBHIaRY14) - Pyri di ne

I nt er médi at e

BpBawYEdip-3-yheicR430iRR ARtermesiote Wine (1 nt er medi at e

4- % %5+bromo- gyrldln -3-yl)-benzyl]- morphollne (Intermedlate 76), _ _
rono- pyridin-3-y enz¥7)] - et hyl - pi perazin

3gromo @wcﬁggpta}-@nytgndme Intermedlate
4-[A50p0rh6- gy&mmygl BefzryGndrphdigdddetméediprtAgy| - am ne

|
S oo LBE B G %xlwet@ywneayhavlnf it arEeriate 20 ne
5(—$r6ﬁ1@f[ﬂ§‘}°’d Wl@ln@@ylmMIg%a{yO%ag@nﬁ@/e&ﬂ?@w/ 050225

(5- brono- -3-y ? benzal dehyde
[3( Pﬁf%mwp@t%yltal)enyl] methanol (Intermediate 817,

5-bbndoSs @"-@ﬁ%‘r@y HL[Q lanbigyridink = PeB@Yklic BB H-b @il (Intermediate
SI nt er nedi ate 72),

ﬁ4 (5- brono-pyridin-3-yl)-pheny[]-net hanol

{(f(?)'—’ﬂ 4L fB?&h@-b@ndT@i—:yl) benzyl] pyrrohdm 3-yl}- dtmetr}yl -amine (lntermedlate 83),
nt er ned

$)4b [4 &- bgor’@gg %ylb)pe%/zd?] ﬁy@ol&gi?/n)S ggﬂl ?fy}ﬁarﬁge (lntermedlate 84),

{1 ([11-705 BlofRyAliR-347) phenyl]- ethyl% -carbamic acid tert- butyl ester (Intermediate 85),

{1 ([ii kﬁ B&ﬁné)?ﬁryggo %’phena]-?’-n}etfzyl et%ylfzarl)anrwrllc): aci tert lgutyl ester

(IiteheimeB6gycl opent - 1- enyl - pyr| dine (Internediate 77),

{1%11 k% Br&m&ﬁyégo g%/%r ph%n{/]l] ? rrYetRyl et% I? leﬂr]oamlc a%la(%ert gutyl ester

lr(tErmehﬁﬂmB-'l[ 3, 3" ] bi pyridinyl -5- yI met hyI ) - di net hyl - am ne

r e
2 (B RRO Ph P P hned hraraiines'-girhmvi ¢ S0t o581 ne
(I:(tbmmwte@ifiﬁte 80) ,

%$m§ er meue @t PM %izazéﬂywriaHQ?WJJ@%&Q%O|

{(9- bHedr@ho- 6S'r+dd1 -Brybhpbe B4ty B catbphniqaaid tgitrpptyd ésterci@rtbogdiate
9 )I c acid tert-butyl ester (Internediate 82),
(R -1-[4-(5-brono-pyridin-3-yl)-benzyl]-pyrrolidin-3-
{(M}-H4diSrbeorhg-py rédin-Brey!) (phmydjfaﬂmt}f&att@rr%aqd teftBoutyl ester (Intermediate
91{)(S) 1-[4-(5-brono-pyridin-3-yl)-benzyl]-pyrrolidin-3-
di met hyl -am ne (I nternedi ate 84),
4- {51brpm0(pSFi<!in13rm bepraldihwdgdpteymediateyd?) - et hyl } - car bami ¢

1 ?41 5%&?@%&% glygg‘ﬁ z?f] 4( %&)trﬁyngﬁ%r%%ﬁe ﬁgerme iate 93t)hyl 1-c

[3dpbeamice pyaidineB-y e phenplagdtic@siddintermediate 94),
[4-(5-bromo-pyridin-3-yl)-phenyl]-acetic acid methyl ester (Intermediate 95),
3-[4-(5-bromo-pyridin-3-yl)-phenyi]-propionic acid methyl ester (Intermediate 96),
{1-[4-(5-bromo-pyridin-3-yl)-phenyi]-1-methyl-ethyl}-dimethyl-amine (Intermediate 97),
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(I nternedi ate 86),
{1-[4-(5-brono-pyridin-3-yl)-phenyl]-1-nethyl-ethyl}-c
wa@edans2aci d tert-butyl ester 20 (Internmedi aper/BF009/050225
2-[3-(5-brono-pyridin-3-yi)- Q?enyl]-pyrrolidine-l-carb

oxylic acid tert-butyl ester”™ (Internediate 88),
3-bono-5-(1-nmethyl -1 H pyrazol -4-yl)-pyridine
(I'nternedi ate 89L% o
{1{[e$§ -bromageyriging-Yhremelivi-eheny A ynethybsEw iepbamiaagd tegyiyhester
(m@r,ﬁgd,gitetg@t butyl ester (Internediate 25 90),

g %éf%‘%@ﬂ@'nﬁjYI&? n@i’{y&?he{]nyﬁﬂép henélcla@%n@/ac}d tert- bu?y%ster
|Amﬁﬁem5@um)pyr|d|n 3-yl)-benzal dehyde (I nternedi ate

o p[f%’a(%j BB PYHTANSY {A tPatfanE pioToz 1S BRI 8y ey i ne

(1gteAredihtet18) b thip&tiag Ahethoxdbhenylboronic acid with the corresponding

{rPWi(’g?ﬁ@d?%{?fgxﬁifr n;3ay! ) -phenyl ] -acetic acid
olichylbBrobic aid-(BigniachidricB: §1. LepheiBA)] - aceti ¢ aci d met hyl

3§§eﬁr§;&¥ é’w%fy?bro%ﬁjda%o‘éﬁsg;%a ch, Sk Loy (]jsté?% i oni ¢ acid

4-freerpypheritaseniq Wﬁt @'Qf@if\@f '@h %)LOU'S

i dayret hyl -ethyl }-d
z{ﬁlemoézy Qﬁ%@n{b%@&%degkggn{egmé ih, @hezem et hyl - e yl}-

WPEW’US‘@WW )-pygnyl-3- boromc acid Intermed|ate 7),
dlﬁétr{y%nﬁr%nkawlrph@w dbr@nﬁ-a)ﬁd)(m&rmealbw r4phenyl ] - 1- net hyl

ethy?én%no%waerthy?nhenyﬁg lbgrotm%ratcmtzll?l\ ﬁ%megattee{()) (Intermediate
3-’{0%mwhér5/+darmmaqmy MBGIRNGBbY18) C@ Kt taysruph anyinbay); met hy|
gylgxg}ome‘% gé gnlE %EI&QEH&F%EC’I&%%@ (I nternediate

are ogous thod to that for
4%mrmmeﬁqubﬁnmmmgﬂ@mqﬁwm & Logisnehnedi at e

%lnmetﬁﬁ%e&h h &gon‘}c q&d H)Q%MC‘IWRJ?I@QYAM B 8eldk F(QISHH%,

cor respondi n oronic acid or boronic ester, namely,
Gpﬁ@ﬁy}boronlc acid (Sigma-Aldrich, St. Louis, USA),

ﬁarﬁﬁ&rh@t{ﬂ%pwnydrm& Sy ﬁy(ﬁ@dh%ﬁ(ﬂ@'(m AnthH &loo. 86; Karlsruhe,

Loui s 4-f| uor o- phenyl boroni c acid
Gesaghrh- Aldrlch St. Louis, USA),

nﬁrpmemmmwremeﬂwnbm-emmcae.udm(eshgcumeAb;jr| ch, St.
orferenoioimnsaid Gaok GRPRELES % karavhefame)

marphmelirgHy laret iy prednigly3-beroein pbid 4inteomedtiate 1axi d
{ |
- - lan-2-yl) I
d'&en&fﬁysghﬁl gertrréff\%thly [ph zAlexagoi?oarnonY pyrldm d3 ylmethyl]-amine
(litemesiateddZt e 10), 15 3- fornylphenylboronlc aci d (ABCR
m%l"hg& Wa; 5 é@amgﬁw [?P @%@xa@@(el’éﬂ@?l) -pyridin-3- Ylmethyl] -amine
hyl’am nonet hyl - phenyl - 4-boroni ¢ aci d nt er nedi at e
I@t§5med|ate 103),
3-(hydroxymethyl)phenylboronic acid (Sigma-Aldrich, St. Louis, USA),
4-(4,4 5 5-tetramethyl-[1,3,2]dioxaborolan-2-yI)-3,6-dihydro-2H-pyridine-1-carboxylic acid
tert-butyl ester (ABCR GmbH & Co. KG, Karlsruhe, Germany),
4-((R)-3-dimethylamino-pyrrolidin-1-yimethyl)-benzeneboronic acid (Intermediate 62),

4-((S)-3-dimethylamino-pyrrolidin-1-ylmethyl)-benzeneboronic acid (Intermediate 63),
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4- (hydr oxynet hyl ) benzene boronic acid (Sigma-Aldrich,

St. Louis, USA), (4-am nonethyl phenyl) boron ic acid
whydp/eeRtsori de (ABCR GrbH & Co. KG Kar | sr uhe,PCT/EP2009/050225

Germany), 20 (3-am nonet hyl %Egnyl ) boronic acid

hydrochl ori de (ABCR GrbH & KG Karl sruhe,

Germany), norpholin-4-yl nethyl - phenyl -4-boronic acid

(Intermedi ate 15 cycl opent en-1-yl boroni c acid (ABCR

{AH4e . Tietragethy r3| @glg@or@rwhyqenyl] ethyl}-carbamic acid tert-butyl

eg{@,r @,Imerara{lgyd thyI phenyl 3-boronic acid
er med ')

{Hmﬁ%‘vh&zp (r‘é 5(%“‘4 a@eﬂ"y Et%%lﬂlﬁi‘ar%?r olgriZ-¥)-Bheva e 8regigRGacd
tert/butyl R¥tEr dmtﬁmﬁ?ed}dtmﬂhyl ]-am ne (I nternediate 102),

{{IEBB?E% } L f&é ;t;% rrB:)}],y! @?I{?]glo Lc# nygfl:)?—krrﬁjngg-ethyl}—carbamic acid
tefrt- mﬂfemdimmm 108; ( hydr oxyrret hyl ) phenyl bor oni ¢

239%%4%%&9%@@21 §B1dioRbborb@H2S)- eI pyRBlidine-1-carboxylic acid tert-

butgtésyar {pterBediptdi'dRabor ol an- 2-yl ) - 3, 6- di hydr o- 2H pyri di
10 ét%{(-%ﬁtﬁ Ry {e'tr%m@ﬁw'yge 3t2}6|6xé%Fo)Qn £5]- 8- ABSR (SghELarich, St.

Karl sruhe
Lauig, (%A)S di et hyl ami no- pyrrol i di n-1-yl net hyl ) - benzeneb

{(@5 aQnk @4 @SBQet(’érﬂéthJ[f’ﬁQ PRiidxabatdlan-2-yl)-phenyl]-ethyl}-carbamic acid tert-butyl
éa t.hyl am no- pyrrolidin-1-yl methyl)-benzeneb

egie ”t‘ém%ﬁ?r mf‘i%%t ernedi ate 63), WO 2009/ 087225
{WZ[E—W@@%t@EQﬁé&ByI 1,32®lioxaborolan-2-yl)-phenyl]-ethyl}-carbamic acid tert-butyl

%tghg)r%f&rée'[dh Gf ?38t etranet hyl - [ 1, 3, 2] di oxabor ol an-2-yl)-p

arbam c acid tert-butyl ester
4(fbmrtydnhﬁl¥)dlvcu®rec a@d’)Slgma -Aldrich, St. Louis, USA),

; OXJSEHIE%H palplil]e éz?’n gyim ﬁl/l Soetn%rre%%hﬁﬂcld[ ﬂ‘\fteoPm%]ilgte 13),

% carbam c acid
(3-eh4.5 5d@t§qmeé@tl t, g]fim(@tyqr@gn -&1yB-p g_r]_yj -acgtic acid (Frontier Scientific Ltd.,

-1- [4 (4,4,5 5-tetramethyl -[1, 3, 2] di oxaborol a
eth

‘t (4rﬁ é,sﬁ%tﬁﬂr%ﬁt%ﬂ ]110%; d%zé?o%&%&- E?I)%)hgr?yl] % et Eldd DUl e 5L FR w
paamtalbamt biyittodd,USA3] di oxabor ol an- 2-yl) - phenyl | - pyrr ol

i permearheD S supreSifabRbreg Mhda ERTE Go KeelapTe
Germ3ny2] di oxaborol an-2-yl)-1 H pyrazole (Si grm Al drl ch
d{srﬁ%yxl-gpk&yhfm—%,?-é?trragmneér%yhyl,3_,f]gi’()éa’borolan-2—y|)—phenyl]—ethyl}—amine
(Pladinexatbdbol. an- 2- yl ) - phenyl ] - et hyl } - carbam c aci d

i 'ihyP'#Eé’ h th9§4 gﬂ é'srlé ; aneﬁk{]?f ?2]1540%&boro|an 2-yl)-phenyll-ethyl}-

Pﬁﬁ@ﬂ@b@ﬂrbﬁtyé?ﬁt?’ (W‘)mﬁﬁ'éﬁy{e]ﬂ @ hyl } - car bani ¢ aci d
{ﬁ %{eﬁhybul[zdneth@si ers, 6&3%@%51,”4@1 8 21d3dbordiBn-2-yl)-phenyl]-ethyl}-

og@fg\%rlcngl |cP tert buty?gsrtgrn(‘n ermedlate 1%49 respectlvelyCh St. Louis,

Intermediate 25

N-(5-Bromo-pyridin-3-yl)-propionamide

To a solution of propionic acid (Sigma-Aldrich, St. Louis, USA) (1.5 eq, 8.4 mmol, 0.63 ml) in
DMF (15 ml), HOBt (1.2 eq, 6.7 mmol, 0.910 g) and EDC hydrochloride (1.5 eq, 8.4 mmol,
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4- (4-1sopropyl - pi perazin-1-yl nmet hyl ) - benzeneboroni c
acid (Internediate 13),
WO280%0§72255, 5-t et ranet hyl -[ 1, 3, 2] di oxabor ol an- 2CFEP2HREMH22S
yl]-acetic acid (Frontier Scbgnt ific Ltd. Logan,
USA) ,
[4-(4,4,5, 5-tetramethyl -[ 1, 3, 2] di oxabor ol an- 2-yl') - phen

yl]-acetic acid nethyl ester (J & W 20 PharmnmLab LLC,
166 @) eeddged. (iBayesulting mixture is stired for 1 h at r.t. Then 3-amino-5-

br[oﬂxo&fndmt(égméclﬂamns{ @wymmww@mn c.@cd)thné ABGRhy -
marRRaingy(p f 11Q%f‘mﬂ' 118y 'ED e, afd?sd 3”%@?%%’%”“??% gt The
3?95@7?1@3&@ le@dipolatyd andothe Iﬂzyshdueeﬁ hytifigd aptelenn Chomatogetingt e
m{éi@ﬁ%‘@F)—%e—'f‘%S ey Corﬂp?uzpdﬂf“\@}'g T8 Famethyl -[ 1,3, 2] d

i oxabor ol an-2-yl) - phenyl ]-ethyl}- carbam c acid

ert-b ester (Intermediate 163), or
f{“ifmed{#é?kl [2-nmet hyl - 4- (4, 4,5,5-tetranethyl -[ 1, 3, 2] d

Mﬁ%&iﬂ@&ﬂw&ﬂl@ar bani ¢ aci d

tert-butyl ester (Internediate 164), respect ively. 30
Intermediate 25 N-(5-Brono-pyridin-3-yl)-propionan de

T7e salute eft3-yANeH-5eBRRvEANe (Hema-Adgrlymi- Wus Hoh) (Isga. 11 2 mmol

2'9@‘@5 8nd @%eﬂ(ylan@ncﬁﬂ@pl&lélamdro@tloﬁae MBCR BmbPMECO1KG,

KHWH‘%FF‘I@HP?W%: 1(%9 - éd“mﬂ%ﬁb'ﬂ%%d‘g‘gqb%%%m 3.6 eq, 40.4

kel /P20 R4 QEﬁ%?cE1 me@t‘gjlpllnﬁﬁlu@)locﬁdiee 1aeted 3. 5Teol, 3.54 g) are added.
esultin mxt J [ hat r.t., T :

he Bt ot B phs P8 prBenhareRin® ale refRERLn vaceo,

aMSA)Js (aoeigoluboB (nvipis add_ecoencgyhealmdurrd-lﬂextl’apled withrEé! Threeorganic

Iagg’r I ed]\9thral\/l{;@q%3 flh&egénmaaﬁ\%n Fé\?rgoﬁa% \chS B H8cdtRn by

Ued ts are evaporated
celarin pw@m@grmé (PEMMAQH)ivériristihe Bis eamporng. (BMﬁ'f‘bgr%-(ﬁhy 5
(hexane/ Et OQAc) yielding the title conpound; [MH + =
230. Internediate 26
ItermBdtes 37 3/$1 di n- 3- yl ) - 3- di net hyl ani no- pr opi onani de
TgrngTgNIﬁ%l r#hbﬂ@fésqan%lsam no- 5- br onopyr i d' ne
(% drich Loui s, é %
N2<5 oRy-Pyitin-3Vi 4rPéTﬁ3*x‘V'3Wi”ﬁ6’¢‘FY6%T Rt gafeamfe 20
[ﬂj%cﬁr@ﬁublpﬁ}l‘"dlﬂ@ yﬁc@%%o@ﬁ@lﬂy@cﬁ@am}é@md tKabLST &8 ( Intermedlate 28),
RN R 5 5l S Ao Ity (5o,
32&:&51!#@% N=(5BEdmyd- Wlﬁlncb -j- plr@p:bﬁ@lh.d@(lﬁﬂenaeeme i@, 5 mol ,
are added. resul ti fi]ﬁg m xt u 31 heat ed at
35&?@4’% N ( %bromé’ﬁf”?'ﬂé Yo EP&JJ) %h vacuo,
aﬂe‘Spraw@cDblySarl\@r{%g%Q& tHeth@a td thator N§(54bdﬂﬁdpyr@md3 -yIhe-dimethylamino-
mxture i s extra ani c
PirpicaaT e RSERe £0 e o Ay e e S sfaglorice
wiith theaibu@spoﬂdrngfamdaxvuroahIWe ct aktidnrangdy, omat ogr aphy
4§(5)|9n|\e/(hl\){%(n)1mo)yut$rkcda%ld hy%rochlorl e &?gWaQRIBgéh, %Mﬂc_)lLfg 58/;),73
N-tert-butyloxycarbonyl-beta-alanine (ABCR GmbH & Co. KG, Karlsruhe, Germany),
4-acetamidobutyric acid (ABCR GmbH & Co. KG, Karlsruhe, Germany),
N-acetyl-beta-alanine (ABCR GmbH & Co. KG, Karlsruhe, Germany), or
3-benzyloxy-propionic acid (Synthetic Communicatios (1988), 18 (11), 1311-1322),

respectively.
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Internmediates 27 to 31 20 The foll ow ng internedi at es,

namnel y,
WOR(SABR2ID- pyri di n- 3-yl ) - 4- di met hyl am no- but yPEITERm®09/050225

(I ntermedi ate 27),

[ 2- (5-Brono-pyridi n- 3- ylcarbgﬂoyl) et hyl ] -carbam c

acid tert-butyl ester (internediate 28),

4- Acet yl am no- N- (5- br onmo- pyri di n- 3-yl ) - but yram de

(I nternedi ate 29),
Inferffe@itate 8gn no- N- ( 5- br ono- pyri di n-3-yl ) - propi onam de
N(I5nter medi ate 30) 25 _

N : ide3-y| ) - pr opi onani de
(I'nter nedr ate 31), are prepared by an anal ogous nmet hod

h
T{)Jgatgl at %%Ot?n@flwg‘l-%ol &%/)eon%T 3w %;ﬂ%rgag% ﬁjr:eg Int)érmgghate 31) (1 eq,
8 3nthhdTet. Byl Arman propphlpaﬂ @ Calsdren fpebhadh{1av irdeCMwi t leqgt 88 mmol,
orres dro hl oride cid, .napely,..
8.§_nzlérls ﬁ@? y\pﬁ?ﬂ nosngrut y? [l ur%fsaallﬁw%éaoc arrgrqp&g r.g%nx stirred for 1 h at
th(sSem peratdrel ITihe mixtSe.is litergds theldSi) res[éoe is washed with DCM, and dried

t et a- al ani ne (ABCR GrmbH & Co.

g'%@ t'tlpgélﬁhm@@u;’ 28 4- acet am dobutyric acid

(ABCR GtbH & Co. KG, Karl sruhe, Cermany),
|n%r%gfayé spet a-al anine (ABCR GrbH & Co. KG Karl sruhe,
rrrany) or 3- benZ}/I oxy pr opi onic acid (Synthetic

R YA [r4-0 D 9), 1311-1322),
r espect [ veI y V\D 2009/ 087225 PCT/ EP2009/ 050225 _100-

I nt er medi_at
Toe e8l it %?/PfomOHY%d VA POy aiSx gt pPYpi il 68 84 mfepl 2.09)

ared Bﬁietﬁylp@iéreﬂfne (Slgma -Aldrich, St. Louis, USA) (1 eq, 8.4 mmol, 0.94 ml) in toluene

AL e g e Rt et g0 o
and I)la(atBu (] s ebo‘rmnmrql kiribgr)r aﬂeagdledl\/lrhmrewmg hixure ¢, hedted using
m‘Eﬁ?Nave aé%‘ ac'?roma 120SC@9rdl%qprw 'FI'!%' Iv%gtsrg'r@eva;ggr%téy z%flﬁl'érq%eblfs HCI

rred

sqlutios (1 MﬁrﬁeﬁddﬁfdrrTé‘e aqrheoumlayeursevaSéecf Vith BeMdadipsied totH &0, and
eft@eied Wath Iowvaﬁne% a\mctr&eD@Mnearrme%l &t coabérrtrégedttbe.ve the title

trtle co [MrH] + = 326." 10 Internedi ate 3
CoMROyNBY py%q7d| n- 3-yl) - 4-net hyl - pi per azi ne To a

sol ution of 3,5-di bronopyridine (Sigm-Aldrich, St.

OUIS ) (1 eq, 84 mml, 2.0 g) 15 and

In erf?@f’l‘?\}ug‘r per azi ne (Si gna- Aldrich, St. Louis, USA) (1
3-8epmB54sopTonbxy-Brifiherm ) in toluene (20 nm), Pd2(dba)3

(0.02 eq, 0.167 mmol, 153 ng), Xantphos (0.06 eq, 0.50

nmmol, 290 ng), and NaGBu (1.5 eq, 12.5 mol, 1.2 )
TaN§'Pdtl ed. 31‘Bh\emole&0,|4 trihnYa@iBat(0Sesai 81.Bewmad.Ukg)igadded portion-
w@k GG i ng rn1 ALt #prroé%{om‘l% ??3 WOY%NH?I) is added

ar e evapora e aqueOUS
ovefl @ dariodrsfd Smué@lweﬂ@yélre adlitign oha 8- drhr@mommne &eipuetAddiich, St.
L&uks, RHAL0L ec?PH.9 mmol, 5.0 g). The resulting mixture is heated at 75°C for 2 h. After

cooling down to r.t., toluene (30 ml) is added and the mixture is washed with water, dried

12

over MgSQ,, filtered, and concentrated. Purification of the crude product using column

chromatography (hexane/EtOAc) yields the title compound; [M+H]" = 217.

Intermediate 35
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20 extracted wwth DCM The organic layer is dried,
filtered, and concentrated to give the title

wa@eovposmey [ MHH] + = 257. Internediate 34 PCT/EP2009/050225

3- Brono- 5-i sopr opoxy- pyri di n@ 25 To NWP (15 eq, 313

mml, 30.4 nm), NaO:Bu(lS g, 31.3 nmmol, 3.01 g) is
added portion- wise. The mxture is stlrred for 1 h at
r.t., then 2-propanol (15 eq, 313 mmol, 24 m) is

Quipgling-3-ajeiic aCidher j od of 15 nmin, fol l owed by the

addi tion of 3,5-di bronmopyridine (Sigma-Aldrich, St.

L A 1 T [t
TS W Nt M PR T NG N
mtj o Iue0e/THE (4 1128l rukg neis¢B6pyitoyaté 61 2dgleld. &anndlot Beo4mlxisuiged. The
mlec'urgvas coglg BFgY‘@tﬁe?‘?{ b g, el iVgER4 o f 2t ' heﬁnﬁ%l 16%% )is
ncentra ur on of 't crude dduct
adﬁ@ld Luithin wmlormteogmramgpr @Mﬂmnbﬂoanw)hmemmwurhethe p@cblleg bath
isq:&m;\f%H réqd tr{e%ggt'ﬁn muat]% IS élml\/éﬁ E@QW@JT#I u%ﬁo% é%g%npé&%%ﬁmg with
PCT/ EP2009/ 050225 - - Qui nol 1 ne-3-boronic acid
aGUEPYR H%‘rﬁ%"’@%‘?‘brﬁﬁdﬁ'ﬁ‘@rq inadiusSpe treRTAY &Y HEIRg agreous NaOH
sdkﬂi‘éh%tl Ngﬁ@n if(id s@thatéd"w@ \210) and]exﬂécté@ Witth MHE WH@JF@énT&'Eyer is

O% trjiiso | borate
C@Qtraltﬁd)m va ugdargjdthe Itl SeH$ [fer aglz%qjgﬂ\éqpbﬂ weldgpgéhe title
cdnifp@ond-{RukY = 473t hium (1.6 Min THE, 1.2 eq, 17 mmol,
10.5 M) is added within 30 min. After stirring f or
additional 30 mn at this tenperature, the cooling
Inbatladiates 36cara8l® and the reaction mxture is all owed

WA . - bef hi ith
TP B S SRS it ure 1 ad) ust ed to pH 7 by
isogiinpgneadrben as@Qterswddigte 86), (4 N), then it is
5- BRI AL ﬂe-‘é"-&o*ﬁori\?%d %ﬁ’t%ﬂng be %gfd W th THF. The

organi'c oncen rat i n vacuo, and the
are @saplatadriy asrcﬂnahigmsa metbo ot thdtlforzpicholime- 3Ab ANInigi aglddintermdudate 35)

o) 5= SPETTian< ife Zaehpond i SERFE! Afsy. 0 ond

4- P@mowmlrﬁ@ialgmérﬁcwﬂ% Seletig USteraredi at e 36),
3 Btk By RYiRé CHif1Ra-ArdRieRk @RI IGURCUEAS lrégtpeawegl ate 100) are
prepareg by an anal ogous nethod to that
qui nol i ne-3-boronic acid (I nternediate 35) by
Int@Rkeaiatd 1y 3- bronoqui noline with the correspondi ng
Qrﬁnhde nanely&4 4- bronnlﬁqu|noI|ne (Slgqa Al dri ch,

(Sl gma- AI dr| ch, St Loui s, USA), respectively.

T(! Qgcﬁat%dolf %—bromo-5-(4-methoxy—phenyl)-pyrldlne (Intermediate 16) (1 eq, 3.56 mmol,

0.950 g) in MeCN (10 ml), bis-(pinacolate)-diboron (1.2 eq, 4.27 mmol, 1.11 g), KOAc (3 eq,
10.7 mmol, 1.05 g), and Pd(dppf)Cl, (0.04 eq, 0.142 mmol, 105 mg) are added. The mixture
is heated using microwave radiation at 160°C for 15 min. Filtration of the mixture gives the
title compound; [M+H]" = 312.

Intermediates 38 to 57 and 101 to 165
The following intermediates, namely,

3-phenyl-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine (Intermediate 38),
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3- (4- Met hoxy- phenyl )-5-(4,4, 5,5-tetranethyl-[1, 3,21
di oxaborol an-2-yl)-pyridine 25 To a sol ution of

WOR0PG/R7R255- ( 4- met hoxy- phenyl ) - pyri di ne (i nter MEAVER2809/050225

16) (1 eq, 3.56 nmol, O. 95q 9 in MeCN (10 m),

bi s- (pi nacol ate) - di bor on (1. 5 eq, 4.27 mol, 1.11 g),

KOAc (3 eq, 10.7 nmol, 1.05 g), and Pd(dppf)ClZ (O 04

eq, 0.142 mmol, 105 ng) are added. The m xture
3-temebotieny)-Bi(4 f SviateEamalayidi. Fi8i¢'ca<ﬁbqre@c2ﬂd>rpv1'§'"?nﬂﬁtermed'ate
3)|Itrat|on of the m xture gives the title conpound;

MtHl + = 312. 30 Internediates 38 to 57 and 101 to 165
3- (F;hf@of@pmmﬁ)_ﬁg4,i4r$t%ieﬁ@@p@ylég,,3,%@p@b?rplan—zyl)-pyndIne (Intermediate

403- Phenyl -5-(4,4,5,5-tetranet hyl -[1, 3, 2] di oxabor ol an- 2-

yI)-pyrldlne | nt er medi at e 38), WD 2009/087225
3- Q@nﬁtﬁm&@gpgs $494,5 S-tetrgmethyl-[1,3 2]dloxaborolan -2-yl)-pyridine (Intermediate

(3 nmet hoxy- phenyl )-5-(4,4,5,5-tetranmethyl -[1, 3,2]dio
aborol an-2-yl)-pyridine (Internediate

B (L6 PeE SO GP A IO & B2 i ox
p@@g{,@g @,ﬂezmyd gtep,y;l di ne (I ntermedi ate 40), 5

Eﬁﬁrre t hoxy f 4,4 5 5-tetraneth dg(%l
N+& 655?]{[@%}}[13)] 1103//? dwﬁ@r?lpﬁgé})%m%ﬁgl %@lonaml e termedlate
431)-rrethyl 4-{ 3- [5 (4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxaboro

4@@@%@ t[g(zﬁ@n's el at a7 Y xR RS 53%! NG yridin-3-y 1-butyramide

|Me5n5ec(u§te414§5 5-tetranet hyI [1, 3, 2]d| oxabor ol an- 2-yl) - py
o R ERR A5 SR aL e oAD P o
prb@ibrﬁﬁrﬁde Antekhedivitei 4) n- 3-yl ] -butyrami de (Internedi ate

{2§€' éﬁ ﬁ,étSﬁ?ﬁr%rﬁ?tﬂg [Natzy ctxilb(z{otgng y[l el%yl’lgl a]rbeirq_oy}j] eﬁy& Carbamlc
adibtedibat @styd Jntpywddiita 48), yI ]- propi onam de

4 % %t Sy @é;&@r g14333§ Eatr%%e{hél %Gé]é' bg o?an %é%ﬂﬂmyylkgrl%ramlde
lratlebaasrllate 43rid tert-butyl ester (I nter rredl ate 46),

3 Aa'c %E-‘%ﬂsrlﬂ 4'\&& ?é‘r ﬁ‘eﬁyf“%ft]%{a%gﬁ’wé YI r%ar?i O ?P&%Bﬂamude

ram ernedi a
Imt?ymedlate 48),

3- ﬁgﬁ&?% 56‘{5' 195Nt et If|1 ?2]§|0&§5&@§F\3§QMprlﬂd}n 3.yRipdd gorRRMe
r an-2zZ-y pyrl di n- 3- - propi onam d
(Ifteripediatedi®at e 48),

4 %emfjg ‘?Z?W B%tgg’arﬁé‘thﬂ Ps QI&&EB&HBHJ?WF F%/;Idlae Ahdirpaney sd)a

n- 2 Y |n-3-y]-pro onam de I nt ernedi at e 49)
1-methyl-4-[5- 4 4 5 5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yl]-piperazine

(Intermediate 51),

3-ethoxy-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine (Intermediate 52),
3-isopropoxy-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine (Intermediate 53),
dimethyl-{4-[5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yl]-benzyl}-amine
(Intermediate 54),
dimethyl-{3-[5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yl]-benzyl}-amine
(Intermediate 55),
3-[5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yl]-benzaldehyde (Intermediate
56),
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4-met hyl -3-(4,4,5,5-tetranethyl -[ 1, 3, 2] d
i oxabor ol an- 2- yI) pyridine (Internediate 50),
wal2002087925 4- [ 5- (4, 4,5, 5-tetramet hyl -[1, 3, 2] di oGIER0D%HIF0225
i n-3-

-2-yl)-pyridin-3-yl]-pi pera21| e 25 (Internediate 51),
3-et hoxy-5-(4,4,5,5-tetrangt r?§r- [1, 3, 2] di oxabor ol an- 2-
yl)- pyrl di ne (I ntermsdl ate 52), 3-isoprop
OoXYy- (4455tetrameth|-}£j 1, _

[334 2% tprametutAr adlyxapoiﬁ%ﬂ vhehqnyihimsihagdl (intermpshate 57),

m@fhgﬁ{h s A éf;[téﬁérﬁetﬂ;’l% §2}dﬂxé@d]f§1§mé|yT)[p%r@n%lﬂL&%ah}Oérﬁuhé

pyrl benzyl }-am ne (I nterned at'e
(I@g,mecgqfe 101)
dlﬁliefﬁ?F-[hXh 4{5?5 {cRaftding (3 321dietabarRi iy bykidd. 2} ifletyAbai a

i di n-3-yl']-benzyl}-anmne (Intermediate
"@85"‘“@“{351 ? 4,5 ,5-tetramethyl-[ 1, 3,2]d i oxa borola

mBthdi=[$4(3,4 5F5ytl’etr§|méthﬂ=[ 83 dioxab@Ba-2Lyds ribyiB-Bmethyl]-amine
Irgtent e |antpéqli0§)t e 56), WO 2009/087225 PCT/ EP2009/ 050225

{1Er3et(1y4 14454, Eﬁtsstetranmemwy[h 3[]didaBddiancappprangine By y-tarbpineracid

ter di ate 57),
teﬁet%“ﬁ'ﬁmm? ?l(n[q%miip *tetranet hyl -[ 1, 3, 2] di oxabor ol an-
(524 w1 5) 5-feyramdihgk [3 3)/J]c]|e>kmbnjdn}2~¢nwnrehn FVihtethandi(atenididte 105),

5-tet
s S8t bR Rl RTRh B 3 eyl 96
{1([b14 ¢ SreetdiramethPlq 2B, 2]dm¢ahqrbtapa-;(l)4pr¢nﬁ] Shylptarbaneictagid t{art buty!
%‘?%f““gf]"geg%?q%o' an-2-yl)-pyridin-3-yl nethyl ]-am ne

erne
{4{l i%héﬁtﬁyﬂetramfemyl([m& dxeberelandrwt tyyitini 3ty rehdl-oxtiteoelol a

?egny(}gtegidg)nyl] ethyl}-carbamic acid tert-butyl ester

ernmedi ate 104), 10
153, ¢laxarliazob2-yid- Ma%r%ﬁﬁ@ftrarmeihvk 123 didoxzitvorian-anl) pyydiye pyr i

|,%nngﬁ,ytle]mgyst hanol (Internediate 105),
5-tetramet hyl -[ 1, 3, 2] di oxabor ol an-2-yl)-pyrid

{4,— 5443,4@;5 @]rﬁrp@tpy]léa L &idioxa @'})Ian -2-yl)-pyridin-3-yl}-benzyl}-carbamic acid tert-
bdtyhebtér Mte?m@duétetﬁb anet hyl - [ 1,3,

2] di oxabar ol an- f?ﬁ phen eth carbani c acid
{1trge;t{1ylﬂdt33§1t 4 5&@g§m? Wt[é's.giaq)gp%roéloﬁ)yl) phenyl]-ethyl}-carbamic acid
te{t‘b‘u[ 5es(té|r(ﬂ1t&'n5é'd‘iaﬂ§ﬂﬂ1'§5t hyl-[1,3, 2]d| oxaborgl an- 2- yI) p

rmedi at e

b8 SapshPudns A b p 24 et e ARy b pATS S ert
bdﬂ?f??"ﬁmm‘é“'?e“'m p?/rglt ﬂl ne (Int egngggzg?oﬂog
2}l SRR PO 2V pR D SR (e digtidte B13),

4-(4-15t (@ preetiermethyQ) ,3, Qdloxaborolan-2-yl)-pyridin-3-yl]-benzyl}-morpholine

I [3-(4,4,5,5-tetramet hyl -[ 1, 3, 2] di oxaborol a
"iteg"ecf‘;'m 11éebr‘lyl ]-ethyl}-carbamic acid tert-butyl ester
3-Cyantpentrednygbd4,2 B19-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine (Intermediate

115),

4-{3-[5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yi]-benzyl}-morpholine
(Intermediate 116),
dimethyl-[5'-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yI)-[3,3'|bipyridinyl-5-yImethyl]-amine
(Intermediate 117},
methyl-[5'-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-[3,3']bipyridinyl-5-yImethyl]-amine
(Intermediate 118),
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{3-[5-(4,4,5,5-tetranethyl -[1, 3, 2] di oxaborol an-2-yl)-p
yridin-3-yl]-benzyl}-carbamc acid tert- butyl ester
WO(200/e87233d i at e 112), PCT/EP2009/050225

2-[4-(4,4,5,5-tetramet hyl - J,| g 2] di oxabor ol an- 2-yl ) - ph
enyl ] - pi perazine (Internedi ap “113), 25
4{4[5(4455tetramethy| [1, 3, 2] di oxabor ol an- 2-yl)

-pyridin-3-yl]-benzyl}- haol i ne (Intermedlat(?1 ]14
{345¢41¢ boptetiamg! g-(1,3,2 dloxaboro an-2-yl)-pyridin-3-yl]-phenyl}-methano

(lm}mermété 149)5 5 tetfam&‘t hyl -[ 1, 3, 2] di oxabor o
nt er medi

s mefta splar .5 e TR h P IGCS BT R PR ANTER HRtesmgipte
O?yrl di n- 3-yl]-benzyl } - nor phol ine 30 (Internediate

[5af 4.5 %;@giamemyg[yﬁ %dl%a;:otogan 23yl pmd&,ﬁ{ ?lgezi\rggmlc[acx teﬁ?' butyl ester

mm}méd.ydemaahyl ] am ne (I nter rredl ate 117),
met h

31]1e§1 }Z/? &4 6,‘5&5&(@%@@1 %@iJcIXgEorg%Tg yrqu,yir ame (Intermediate 122),

5Ny bsoeiamBhiyl B, Zwﬂxﬁﬁoro!éhnty@mmﬂh@tntﬁle](&ﬁérmé&)te 123),

21{-):?&2{ gg;é{z%ﬂp i Espg]gi%%t%fr)o azn2 -yl)- phen Aﬁ pléerazflne ( rﬁérrﬂeof)ate 124),

5434 2B texahah@l[80; 2jzj1gxbb>orpmmzow)m B-gihyjdrpRier 4] bipeidinghticarboxylic
nt er

. 3-neth
aW ?u”rt?ugﬁﬁfte%&'(tﬁ"ﬁ%%?tgj Yranet hyl - [
2 13 &, £} ditenmbano] ah 2Bioxkjor@ym-R-o1)peerfyrtyeplivie- htarboxyfiopcid tert-
b‘ftﬁl epter grtermedigte 188 hyi - [ 1, 3, 2] di oxabor ol an- 2-yl ) - pyr
148-(r, 85 B¢ travatingif, & 2Hokebdraat- Z{VU’@y@ -difydesr-2'H-[3,4 Joipyridinyl- 1 -yl}-

I nt er di
1% {n% 5%(‘1%%2?)5 tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-
d'}ﬂe)hypyﬁ’) tH{ - @14t etatadietitye( 11&%§“0X3Q9E({1@ 2y ¥ pwidineg-yfbenzyl}-

pWFt“P'X'3,T>Lé?f%”g]“q5§'§"@9%°*2%5‘ 2-yl)-nicotinonitrile

dipnetie/-((8)-2-{45{ 554146k p4aviatmieyfIvL- [ 13 Adioyaporiainty P i S yil-pepayl-
wg;h ﬁg%.ﬁékm&r&]bawml ate 124), 10

tramet hyl -[1, 3, 2] di oxabor ol an- }//g) -3',6'"
(1- fjh—[ﬁ;fﬁmé 52te[.qa|[ngth)4l []1 Q,erﬂ;q)iaéprﬁ&@p -21y1)- %yélpﬁo%(x)] ﬁ)l"ten i —eih(yjl)-carbamlc

ati€kdre Mnégteegﬁt{%g?&gﬁgeﬁgfh :i\t g 125),

(ETYE 50t s ame oA Bl SR CEy BT e ot
cérbﬁ%%ragfﬂgé%bgtytﬂe%gr {(Intermediate 1?;31 N .

rane ans 2= -3'
(el hyloa 36 T AR P OER R S R e
cér_’o@ﬁw%ram(ib@-bﬁtyﬂé&@r (Intermediate 132), _
Gglﬁ,érs %%Ha%gg,h% Jf,&;j(ii %15 g@lanr2]5y1)03 %%tnr{y et ha didoime- 2l 3hsyiic acid
tgybutgles@d ntdribdia@ni3de (1 nt er medi at e 128),
12@%&1%@:&5 !?])tstr At'hy[l F‘I’é éd%r%oﬁolérﬁ& K/?r‘[ei I@yé tét%h?dr%l[g'4%pyrldlnyl
(lnyermeHiatk 1343- y| ) am ne (Internediate 129),
7-(4,4,5 5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid
tert-butyl ester (Intermediate 135),
2-{3-[5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y})-pyridin-3-yl}-phenyl}-pyrrolidine-1-

carboxylic acid tert-butyl ester (Intermediate 136),
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(1-{4-[5-(4,4,5, 5-tetranet hyl -[1, 3, 2] di oxabor ol an- 2-yI
w0 2908deh- 3-yl ] - phenyl } - et hyl ) - carbam ¢ aci dPCT/EP2009/050225
t ent - but yI ester (Inter madi_a{o 130),
(1-nmethyl-1-{3-[5-(4,4,5, 5 tetramethyl -[1, 3, 2] di oxabor
ol an- 2-yl ) pyridin- 3 yI ] phenyl } et hyl)- carbamc acid
tert-butyl ester {(,
3((1% ﬁmpyfpz?lzﬁ YI}:; 612‘4@ %tegarp@Wléhé@WxaForolan -2-yl)-pyridine
meanaandteovsabor ol an-2-yl)-pyridin-3-yl]-phenyl}-ethyl)-

d@weérfyl @b@r%gpgé:t}:agnw L&?gp%iat%srélaerf 2 (/l) ?% g b|pyr|dm;t/l%-);lir%gt)hyl]—amine
lBten?l}\dcﬂl@téamp‘ ol an-2-yl)-3, 4-di hydro-1
5((? ﬁ.l%g:r n0| *gﬁlgggdagxggér%,an% é?)Cé 9 dlhyg 2!—Ppyr¥no f':' chyndme

lﬁtefrﬁedhhgel 13‘59 (4,4,5 5-tetranmethyl -[1, 3, 2] di oxabor ol an-2
(s?’-n-l{zie-ﬂsﬁ% ' a?—éétrfgléhy—@(a)lhy]gm%tlo?’dIaA'n-i-Qli)-ByrHinq Dohenyly-ethy)-

catbémic4ci8 t&rt-betyireatee{IntdrmiediaBs M400i oxabor ol an-2-yl ) -3, 4-d

(& %{SJ}-%( 5D IABAY '?%f]a'ogﬁ{ogﬁf%bk/ﬁpgﬁd i3y hBhbayRtb-
c@bamicreaidethlty[ebter Qntermealate 141), T

{(_%%—?—i[zfggazggg%t%éhwlﬁ)ii E]ﬁro'x%éd?ol'ﬁ‘n 2 pﬂgr?nyelt}}y'l}ne bt dLiB Rert-buty

Ic acid'tert ester (I'nter
esﬁsﬂ)ntemlmcﬂgﬂbsnzs PCT/ EP2009/ 050225 -105

I‘WS tétrameth I-[1,3,2]dioxaborolan-2-yl)-phenyl] ethy -carbamic acid tert-butyl
{4455tetramethy 3}

eﬁ?ﬁr;'g'gﬂjﬁfﬁléﬁ 2-yl)-pyridine (Inter rredl ate 137),
1%&?@}1 m@; 14 (51 4.8 4-térncemyl- Flt 3 @]mé&a!?adrolérilza%)%lrﬁhumayﬁ%éﬂ 29ny[}-

|pr|d|ny 5-yl met hyl ] -am ne
P'PFrﬁ‘t’-'é? h@@'"&?%‘a

t_5rtt1 ()gfoﬁycgﬁ'ényl%{ﬁiﬂgt,%Bjtetfahe;ﬂhdy?-]1@@,@]&?%Ho%lérn22ty|) 3, 4-d
[ hydr o- ranol -c] pyridin at e
o Do P F AR o) SeS bR it gr et (ST BrdirG, 3801 of an-
425,95 pyétrahhennyd{ 3 bidpietrbian-2tyhyplydidin-G g ibeRtLdergii€ (Intermediate

%rt-butyl ester (Internediate 140),
%"'(R) 1-{4-[5-(4,4, 5, 5-tetramethyl-[1,3,
1 @Odfdwla@W[el(&ﬂ %Uélr)imﬁww[d i3rpidoxpborofaheyl)-pyrietntari)- berkQ-

o 9 { ﬁ%’ butyl ester (Internediate 141),

'{)frgfmpl( f"(’ﬁ e )t et r amet hyl -[ 1, 3, 2] di oxaborol an- 2-y
(rhthy B [y 4 @5-mﬂa}nedw dah2]diogabiocbldre?-yh-pyridin-3-yBberayl}-amino)-

nter erl
{(tﬁ 2 2 Stir @t%r ?tgr}é hyl -[ 1, 3, 2] di oxabor ol an- 2-y
(ter}- bpihmytb]onm{h’jﬂ - ‘h@ﬁhfamnmﬂafd:ﬁoﬁ tleokationtigt-2-ye pyrdin-3-yl]-benzyl}-

ar&{p:a[—%e?g '_a?g ﬁeﬁhﬁ%ﬁ?éﬁ\t&rm ate 1 49)

tetra
(rgéthy-{4-E5- (4B, Brieitsoret1va- Q2]9Ip)<amward?-ml)-syrjdilj—%ﬂ@pnzzl}ymym)-

144)
BT 8 18D . o

QS]%fmgtxcgg@yr@q)lgm yl)-prop-1-ynyl]-5-(4, 4 9, 5- tetramethyl 1,3 2]d|oxa orolan-2—yl)—

pyrld)n-eqwérqiema’ié y54)- benzyl } -am no) - acetic acid nethyl
| nt er nedi ate 145),
{3 [5 (4 4 5,5- tetramethy[ 1,3 2]d|oxaborolan 2-yl}-pyridin-3-yl]-phenyl}-acetic acid methyl

ester (Intermediate 152),
{4-[5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-3-yl]-phenyl}-acetic acid methy!

ester (Intermediate 153),
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4-15-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl) - py
ridin-3-yl]-benzal dehyde (I nternediate 20 146),

wd 200808mnepyl - 4-{4-[5-(4, 4,5, 5-tetranet hyl - [ 1, 3pCl/a@PmRats0225
orol an-2-yl)-pyridin-3-yl]- b{so%zyl} pi per azi ne
(I'nternedi ate 147),

(met hyl -{3-[5- (4455tetramethy| [132]d|oxaborolan
-2-yl)-pyridin-3- :Lﬂbenz yl }-am no)- acetic ac
41{%{%%4 ggtt@fan(qﬂm é giogaqt@rcﬁrgg yl)—@gndm -3-yl]-prop-2- ynyI} morpholine

|ﬁ€e%&d.htét@&?’caf bonyl {4-[5-(4,4,5 5-tetramethyl -[1, 3,
di oxaboro

o din-3-yl]-b - o
DGR LR B AN R A TR LTSS
eyt duydr- l{rfﬂeriﬁiﬂ(a‘ie 4555, 5-tetramethyl -[ 1,

e AR LA M e s S A AR s
eBryh-3minR, (Brtéhinfddine as@yrrol i di n-1-yl)-prop-1

dﬁe%lbhbrgF q’lgl 1ﬁ[‘é15 (t ?ﬁ# g e:tr(%an%gkype/h fé?oia%la%la%xfl%) Eﬁén@l’]‘ e?hy}ﬂ Iamlne

(l{mﬁaﬂlhsdn(at‘e,mm 5-tetramethyl -[1, 3, 2] di oxaborol an-2-yl)-p

ek @pﬁiéﬁt}a&%ﬁhﬁﬁﬁfog BRI 20 BT v proneny ety

nibr@oRjediirtrathextiate 4882- yI ) - pyri di n- 3-yl ] - phenyl } - acetic

23%%%3%&50 4 g%gﬁetﬁafg% it 321?@%%5&% 2 VR0 PBBFR -

ebwlaatnoxetiahyl(ntermediazd #5Hxabor ol an- 2- yI )-pyrid
ZéH\fi’wyN él ﬁﬁ)ﬁ-ﬁ éﬁé/ gh\’l bs'TQtH?MWI T1e3 2%1'0&5%r5r§%5}ﬁ)epyﬂi§iﬂ-)3ryl]-

t'ramet hyl - di oxabor ol an- 2-yl)
phwf}teéhm =2@NiRK jeifp@nelr{w?mpﬂ%?é Oic acid net hyl ester

- h%Ih‘?LUFﬁh@Eh?I 41ﬁ5()1 4 D5 tetrametth [1.3,21dioxaborolan-2- 1)-pyridin-3- yI]-
tetrarret yl-11, 3,

mevB;@ﬂWGrC@F%ﬁl'QaW sertptswﬁw a$tﬁf @;‘tﬁ'l"]'e%s A§ih -

(?Fr#&vrlyh @aneﬁyl(ci armshteaataﬂmeilr@ﬁm 3,2]dioxaborolan-2-yl)-pyridin-3-yl]-

di net tetr %gthyl [1, 3, 2]di

pbﬁ%l/ﬁc?r”m‘ eFafPaf"%/Fci‘d ]@ﬁteti[“ﬁ‘yﬁ' %Stéi (I,lf‘);f*'}m%ﬂﬁtﬁg X I nternedi at e

{ﬂ-ﬁ%)hyl A1 hetipt Dl 4,5 B-tdtfamidiny(-f1, A2 ioRaldoed e Bty bmyldsthy(}-

o PSP by By v 1 -prenyl ety ) -
{Znfelhyre{dipnbthi-4-d-4, 55(téltra4né$h)5{1t IerZ]da;xamirdhrylZ-y[ )phe syt 1}-

ot Ry e Efsisigtg Ry 1P et ety
dintRe hig-«4 (415, Baedttayretily {143, 2]6|o(afbomlar62 -Bh-pwidiraday-nydp-3-1yl-amine

E‘ ﬁ{?g ?x rolan-2-yl)-pyrid in-3-yl]-
( F% 2% y1)-am no] - et hanol (I nternedi ate 1602, 15
A prepéray by &n {aﬁalmhyrllembd[tsﬂ(aﬂ,fm 354-meathexy-Rhenyihy-(44°.3; 2

tc]:t n%)e)&?y?f)l ?%}?)'@ngo%l%a ﬁd?rae?‘glytum% diate 37) by replacing 3-bromo-5-(4-

ester
rﬂdthﬂngpherm)a:tyednmeg]_l)'ntermedlate 16) with the correspondlng bromide, namely,

3-bromo-5-phenyl-pyridine (Intermediate 17},
3-bromo-5-(3-methoxy-phenyl)-pyridine (Intermediate 18),
3-bromo-5-(4-fluoro-phenyl)-pyridine (Intermediate 19),
3-bromo-5-(2-methoxy-phenyl)-pyridine (Intermediate 20),
1-[3-(5-bromo-pyridin-3-yl)-benzyl]-4-methyl-piperazine (Intermediate 21),
N-(5-bromo-pyridin-3-yl)-propionamide (Intermediate 25),
N-(5-bromo-pyridin-3-yl)-4-dimethylamino-butyramide (Intermediate 27),
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(1-nmethyl-1-{2-methyl -4-[5-(4,4,5,5-tetranet hyl - [
1, 3, 2] di oxaborol an-2-yl)-pyridin-3-yl]-
w@b@oysR2et hyl ) - carbam ¢ acid tert-butyl esterPCI/EP2009/050225

(Internmedi ate 162), {1 -mattr%f_
-[3-nethyl-4-(4,4,5,5-tetranmethyl -[ 1, 3, 2] di oxabor ol an-
2-yl)-phenyl]-ethyl}- 20 carbam c acid tert-butyl

ester (Internmedi ate 163),
N (P=bigrmerpyridin- F-yL)—,Mrnc;thylgm@g pAopienamide (Intermediate 26),

(Rl bhaFpid- by[c%sb%n%l/lglbw?b@rbgﬂn@raca t¥t-utphesearl hteeinbyibie 28),

- carbamc acid este nt er te 164
AR PRI 45 Bl ek (LR ARy g et 2af © +64):
3Jac8t,y%]ﬁdtoom$lefdmoa¢ynamsd ) Wplb@hmdsﬂyﬂe]mmajp 3@y, ynyl } - am

l\lé@%r%réé-gtgle%q? l(_))étl'glgr]é?ﬁ op%%a%ld% (P%{e?rggé Stg 3%( an
S&féﬁemtdftm{aoymﬂm()ﬂ gmbAAGH SB,LBuis, USA),

(AL A st aniglsoy o v
3Fh§©mor>53aﬂp:hmylll<9lnqo(jfpicmnh cuemtrﬁlt: fdneLwda@réﬁ%)UWth t he
3%%&1@%9&%%;{6 B:fr%me(%ﬁﬂerﬂ\@%lé@@

ridine (Internmediate

[B(hrems- pSE"{“%3 ttﬁﬁi’(&gﬁ %ﬂ%ﬁhy‘r%m PR EImASIAg %% er medi at e
(3-8 brom3 Gy BdiRBGIMehzy|Adihbtapironiphiemyiniedpye 28 ne

(Lnt di ate
33(-5?5’:’%{%%”5%"“’?"23 ﬁ&g%\weBWrmtﬁrmﬁg‘ra [CA*E (1 nt er nedi at e
(28)omo-phenyl)-methanol (Sigma-Aldrich, St. Louis, USA) . .
[%Z%?rh&%%p&é@?—%t@ t%lf%lll]nmgtﬁ}/lla)niirpee@r;tgrlnle'dfgté"%)hyl -piperazin
(5db (ddrdopyoidin- Pylmiethy hrd Baeftiy)-apimegintataailidie 64).nt er medi at e

%ES pyrldln 3 Imeth I?] meth IamlneéMaybndge Chemical Co Ltd., Cornwall UK),
s dr net hyl am no- %r am de

[{- (%br@mg@smw zve)hyl vtzylbw@arws?sz'szserb@wl@@o@ Beatg 201),

(@%%mo pyridin-3-yl) methanol (Magbrldge ChemlcalI Co. Ltd., Cornwall, UK), g
br'onmo am no ropi onam de
St. LounsnggAy prop

f(fprﬁmemu étoi 52@5‘8 "aleidh
[h-24- gr%n%t@ﬁﬁyipythyl}dwnba?m;y belaltekmngwe);teetlwhﬂ.edm«; BaR)i c
acid tert-hut t i a

[ﬁS%Ef@er&H& gyW‘%? 5‘%{5‘ @I'(I K gte%? 'but yr ami de
:(mrﬁmeraq[em Ab>adidgyl;2-yl-pyridine Apollo SCIentmc Ltd., Bredbury, UK),

% (BERa AMAY %ée%zgf TR bl kB lebeP [IARHADRATE 963),

[N(E- Bpob‘rommnyjyfur’rmthyl gthyll- yargarhy@plg)ggﬁ btptblpqsgﬁﬁ Ariegrediate 204),
[% éé‘Bf%%‘Z@J d@u‘h% ﬁ)zaenzylfcé%é?ﬂ? afia BB LB eBiLF (IfleRRediate 205),

&c%tsom@@hﬁlyﬂiwwetﬂﬁzﬁﬂeﬁiﬂ”)a- éﬂd%@t ?%wowﬁ B&Azi ne

4!4%‘%6@6%@4&1 29)- benz@ﬂh{o@ﬁﬁ@h@ @ithenadiapyTé)di ne (Ful crum
Scientific ield

%D@F@n%‘;y@"’%@pr%]dg' Wﬁ{”&ﬁ”ﬁsd'?tﬁﬁ%ér medi ate 34), 10
{-B=(6 D@ pRidy - rquibéhz?yﬂ WoypHogmz yriternaidiast T8)| - ami ne

f@@@ﬁ?%@@l PSS TIS ST ATSETRSTS I ne
6Lmtmb{[@d]taiyedlﬁﬁ)5 -ylmethyl)-methyl-amine (Intermediate 80),

by I nt ermedi at e
[gzé %rom’o EQZI;JJRH g%mangléw«a? ahgﬂﬁ@ééﬂ%@é%%ngm AI drich. st.
3-boiny- 5 -(uspAyylthio)p yrldlne (Apollo Scientific Ltd., Bredbury, UK),

Abr&ﬁo BQ}W&QWCQ@EIMIC?HCW et BEHZStdr( MR diaRE1BE

I nt ernedi at é
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15 (5-brono-pyridi n-3-yl net hyl ) -di et hyl - am ne
(Internedi ate 64),

WO H0pesG223- pyri di n- 3-yl met hyl ) - net hyl - am ne ( MACIVER26@9/050225
Chem cal Co. Ltd., Cornwal I,1(g{< ,
[ 1- (4- br onp- phenyl ) -1-net hyl -ethyl ] -carbam ¢ acid
tert-butyl ester (I nt er nedi ate 201),
(5-brono- pyridin-3-yl)-nmethanol (Maybridge Cheni cal
3eome-Bemethytenriding (Pigmexd)idrichgStp k@ YWY di n- 3- ol

3(l§br98ﬁcdﬁn9rﬁdrﬁé7(AB§R GhBMigSGo. LI{@B\)K,arIQrQhe Germany),

2e(§tb‘(§qmq T e ik (El‘é%c%em ALPBIT G0l duker t -buty!
5 stoh8:-306 Ay diRyZ H A, Mbyyibihy heapddyin@tidi@dlutyl ester (Intermediate 82),
2(3L|33{r ernedi a

%H%P%er[yﬁ Péf@}dlss‘iéd?aé%ﬁy“czaﬁﬂ teppuviEsie (ieaierigte 219).
1561 bedrhd-Bi 8- dlblydro;2' HBf et Ibipy yiqinyK)-yI)-ethanone (Intermediate 215),

{Fé [Qé?%?ﬂqp |rd|nd3I Iﬂ%? kia??d’\élxz%y Ccﬁﬁwgﬁw Smifté (iFtermediate 83),

er (
{[SJM(I&(@bmim pigimya-yii- llerm#i hyrdleﬂﬁwl}}dl@aﬁhblaaﬁ"ee detegnediate 84),

gtf &5‘ @gﬁ% ysih-8lyl ya(ph@@fﬂ[mc%ﬁ't?an%)é&d teftbutyl ester (Intermediate 85),
I'n

enz car bam ¢

id
-5 tb'grmywy@g@ éryl)mhﬁ@)éng hﬁ'[’% bamlc acid tert butyl ester
(Rne(rﬁheg]é@rgg phenyl) - pi perazi ne (Si grm Al drich, St.

{&l‘t (2 *(rsmsrpem%n ByPimeR ey bRy 523 BRIG g HRu! ester

(nlemneﬁlﬁtédi?at e 76)

64brf>§1o(nig4 gp%%% E lsoqamoll@ yFTQ%{é{L‘%‘/‘ﬁ‘Tﬁe&L@éﬁgg?ﬂg\w M%m?hem Inc.,

NewnBransmack, &1Sa.), 78
l?omgr1neﬂlgtr%§1 %%‘ @Yrﬁll\ﬁ'rcp[)él FBipyhdiRE tkImdidB By | - am ne

t
T @gmg:mmngo 3H}|§ﬂqyy1pllrm HGarboxyii¢ A er)ui%etﬁy AS\HMsdChem Inc.,
jéwzf‘aﬁ%@ s, 80) ,

r ono ridi nmet hanol .
o BV L 1B et ok st (rommodit
g(gg\pol | o Scienti f| c Lt;}l Bredbury, UK), . I
onp carham c acid tegt-but ester
%PW%P&%HF ﬁlygifér)azg \ﬂd')z%’é‘g'/‘ﬁé“?‘fﬂ"é Cgﬁer% Rb2009) 050225
(5'-Er6B0-[ B3 InipgrivinB-5rerh bt} Ipyiniettiyhemip Silgteemediatei2eh), St .

ETEINT M O s SO

{2S)¢ B4k B dnamphgityI- ylbpbewﬂr@myérce@pma&&wteﬁwbﬂtyﬁest@ (pptermediate
@)ossop UK) ,

-brono-3', 6' -di hydro-2' H ] bi pyri di nyl - ”}/
IR -HeBebrerae-pymsin-5y)-e8ewyl- ’lyhtcéf%‘ﬁkiﬁ %%teééautw sstef 'mer ediate
§21 (3 br ono- phenyl ) -pyrrolidine-1 -carboxylic acid

butyl ester (1 nternedi

[18)(15@&*%610@@”@ CH BR8P A BRSO )
hﬁ@%&@m@pﬁér@ﬂ)@l@l]&bﬂoaﬁi&émd tert-butyl ester (Intermediate 207),

t %dﬁ ?f%? ﬁ&fd'%ﬁrﬁ'z‘érd(%y yné/rﬂl et¥ l)eo r%%}ﬂé (rit@Wlebidld ShA- 3-

{{f{ &) bramp4y(idn- de)%nmarterct}bWOWtbpnidenzm}iacgwacm efihw-e3ter

am ne (Inter nedl ate 84),
(Mér[m%dgge%ﬁé rm pyri di n- 3- %/ henyg; et hyl } - carbam c
&(-promeryrdinBy)-hegradehy e etfemf%ﬁlaé% )85), 10

TbkRbyN-43500rd &gkihe Unt@Rhduidte gBhY1 } - C
gg%las%rérﬁ%??rgﬂ?gﬂf bbutyg 7 (se?treprypblsl nt'e? glngdl ate %6))h
{1-[4-(5-Dbrono-pyridin-3-yl)- phenyl] 1-nethyl -ethyl }-c
arbamc acid tert-butyl ester
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(I'nternmedi ate 87), 6-brono-3,4-di hydro-1

H-i soqui nol i ne-2-carboxylic acid tert-butyl ester (ASW
wWOoawRsMsl nc., 15 New Brunswi ck, USA), PCT/EP2009/050225

5-brono-1"-methyl-1',2",3",6" %gtrahydro [3,4"]bipyrid

inyl (Internediate 66), 7-bi%ho-3, 4-dihydro-1

H-i soqui nol i ne-2-carboxylic acid tert-butyl ester (ASW

MedChem | nc. New Brunswi ck, USA),

{B-(63qrBo-byriskno3-w-bery R prisREASALE 2pig ey astalntermediste 69),
{%’%lﬂr&n@ﬁyr@ ik ?%I?] b@r\?{bj lterﬁ@&t@iycérb@ﬁﬁéﬂiﬁ@} atfic a2 n&hyl ester

H pyrazol -4-yl)-pyridi ne
((nteredire 08t e 89)
{45(5 Ha6rREByriddh- 8y )-Beiyinthittiyy bmioy haetit Ayl nathyrestby(intamicdate 70),

S B AR 2 RS e 220

GJ(mb:emasa@name vA2dhenyl]-acetic acid methyl ester (Intermediate 227),

fg%romg F%yrl 5 br O;ﬂ-}% @i éeQE ?i;m;ftn%éelrtr} da&nmtér?gﬁgg%éswar bam
4[ [@R‘ﬁ—bﬂs}nﬁ%p;(rﬁm WDTDFOP}ZI‘YVM mogehpline (iermeadiate?2B) } - car bam

fi @é?%ﬁicg?é S%Fd nbﬂsz)’ hhéﬁ'f Fop(dn;&ta%l'd'gﬁ%hgtﬁ?ter aﬂ-tbrmedlate 96),

{fl 415 lwgmfpy@@p-éryl)(qhﬁmé hg@;rg{—%thgbq;wethyl arra}lne (Intermediate 97),
EQBhro%o(&]ehylpﬁmqeﬂﬂ@emw duﬂtehwl émmar(llamgd.a@zq&

ester (Inter
41{1f 3 <% @r%%'dwm‘bpwng a‘a?séyg”mﬁ e, UnRTIRAEtH R
EZ[Kms‘—b(dnﬂi-@frlﬂladi A ﬁh&ﬂd?)l methyl ethylamlno} ethanol (Intermediate 231),

el ey R el PBEVEh e 4”&1"03 R imesiae

23 (5- brono-pyridin-3-yl)- benzaldehyde (Internedlate
- []-1-methy|-ethyl}-carb id tert-buty! ester
@%% PGy S ATy R YL S e aec e buy este
(terenefiite &) rredl at e 93), WO 2009/ 087225

%/(§§%g%9d,¥g§19%2® -2- meﬂf\gephen%l] 1- methyl ethyl}-carbamic acid tert-buty! ester

pyridin-3 enzyl |- met hyl - am no} - acet |
@Wt%[med'aF?eQ%yl ester (Intermedi ate 69),

[{1[ A-pkdndas- ARy RYdnd A=rBethyi et BRZhinict2id te Uy Kyatar (ptemyiediate
-am no}-acetic acid nmethyl ester (Internedi ate 209),
410- (5- br ono- pyri di n- 3-yl ) - benzyl | - met hyl - ami no} - acet i
B -(28tdindTBieytlyl-pisdngl - 1{rheth@errgtHcatbemiticjd ted-butyl ester (Intermediate

?’;15)rom) 5-[3-(3,3-difluoro-pyrrolidin-1-yl)-prop-1-yny
ﬁ pYridine (Internediate 224),

[33 5-bBentr-pyTiding3ryi)-plion=-23¢ny ] ﬁmmlefhym]neaméqrm@d'a@l 236 hreespprtively.
ester (Internediate 227),

[ 4- (5-brono-pyridin-3-yl)-phenyl]-acetic acid nethyl
mdaraved(@atand®r nedi at e 95),

él ad ?er neegﬁﬁ’?yno%’ 5 ;yﬁi'ﬂ]l = pytblo)Z REPPrirdi KA pyRB Q- bétaldehyde

B-Pfepa(s- era@r?@apg@qwﬁhgd Wtyatéwéﬁwqthybp@ﬁaéwl 1Y)5(4r{G-12-(8-methyl-
Hﬁﬁdmd ylﬁ?’ltl %{/rrélb[@tﬁd’ %&ﬂh@ﬁ 2 B8)ridid-B-yl}-phenyl)-methanone (Example 9)

br ono-

eh(/:} b;ar@plﬁgng ftﬁff W&HI y%z)rgﬂ cargor]yl)%henyfbo%mc aC|dypu}\acol ester

(ABCR GmbH & Co. KG, Karlsruhe, Germany) with 4-formylphenylboronic acid (Sigma-
Aldrich, St. Louis, USA).

Intermediates 166 to 171
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[ 1- (4- brono- phenyl ) -1-net hyl - et hyl ] - di met hyl - am ne
(Internedi ate 228),

WO42009/04722 5- br ono- pyri di n- 3-yl ) - phenyl ] - 1- net BRATER24/(50225

-norpholine (Internediate 23 gd_
2-{1-[4-(5-brono-pyridin-3-yi)-phenyl]-1-nethyl -ethyl a
m no} - et hanol (Internedi ate 231),
2-({1-[4-(5-brono-pyridin-3-yi)-phenyl ]-1-nethyl -et hyl
The fioWinp Irdermegiptast PRITRIY. (Internedlate 15 71),

[{ %e[hﬂzr{ ?4 BLONBRYHI- (S,vrraJTrSz yl )iHI’pyﬁabﬂzsd d)pyremyihla- A pvetingg-yl-

-car bam c acid t st er I nternedi ate
hgg;)l) ethyl] carbamic acid tert- butyl ester (b nte}/me(? ate 166), (

[{ [y %4[2!(%{&&%9)7&%[2 Qi -NH Py dId 2 2~ dTpfrinydinghaimytidin B-yietHeni!)-ethyll-

cg@amlczeﬁ:rd terttg)utyl ester Intermedlatgl’fgg) ester (Internediate

(1-relfr hwmz?esmatthyrmthylb yHIpyrreiblaya-d)eyrimyitih-del hyaidine-yi}-
'FTY')(%Lgi‘Eﬁ%a”?Xﬁ%ﬁ?fblﬁﬁ f;'"tfrmgéﬁ 1?6 ?hyl ] - carbanic

2GHd[2- ameﬂnwtgyhdlem;e)rﬂ( bmm[mw]mumndngﬂu -pyrestin-3-yl}-phenyl)-
T Bou st Bt bl Gllemedie ko T2 T 2o o6
84{-6{[5—(@ Bw(rﬁkmmmya ylpw1p@jnr<pio[2,3yd]pyrrmldm -4-yl]-pyridin-3-yl}-3,4-dihydro-1H-
|?]oq§¥\r Ofl ?gnggiyﬁédﬁbgfewb%%a#ey(llr]temédlﬂbr’]?@b yl }-benzal de

ogous net hod t'o that for
7({‘5 - [ Pre- h}@lhybpmléma&ywii-pyl[rglo[@&.c{ purirpdip-B=vHey AGIN-3-Wiyht -gihydro-1H-
|£bqﬁ|n}§l||rfe)gt£r9%{gnc%@<{ l%rtebu@ul Qé’tér‘ (;'ﬂtgﬂnﬁbdﬁ*atlmh)pyr' di n-3-yl }

none I”g) t 2/
a‘r@plleaered@y an analogous metho to that 4-{5-[2-(6-methyl- pyr|d|n y)-7H-pyrrolo[2,3-

cﬁp)fnﬁucm?h Qﬂld?r‘? Bi g&%ﬁz%&?@@ﬁ%}&mﬁewww Qel’pblaemgw d

I'nacol
fwrmwph@f'\f”éﬂfww 9%@%@%&5% %&%*'S(G%%h*ﬁ'th t)&F&P r%SrPO”@{‘g bhroni
ordd@Aster | iheyredi ates 166 to 171 WO 2009/ 087225

{E%Téq%g %%9 S()c{ 9 gosztetramet%;l ?1 BE%oxaborlnlgWZny% Ih%ﬁf &R}q -ggrggmnc acid
tbA-b0Bt drydr{ thterhediste[124), 6- met hyl - pyri di n-2-yl ) - 7H pyrrol

{ﬁ%%,ﬁgég]é-’gé{r/%rjme-tg}éllbgnrédxgg(%?élla?é&tl)%ghﬁ ethyl}t -carbamic acid tert-butyl
e(sltelt(leremfaeldlaEG 01e6), [1
edﬁxa 1 ig {9 B@EP%(JIHHR%I i g'258’(%38&))@%H‘JBYHHeﬂi/lgétaylﬁcé}BMﬁ: acid

phenyl’) - et’hyl | car bami ¢
tambdtyt%éﬁftf(bluﬂrmledlé@ﬂéﬁ) (I ntermediate 169), [1 -nethyl -

2- Eiz('é{d'% § ?e'tr%ﬁwtﬂilrﬁﬁ rﬁ’i]dlBYaHoi'd?an -2-yl)- phenyl] -pyrrolidine-1-carboxylic acud tert-
pyr

H pyrrol o[ 2
*PLI’M@SW[ 'mBW‘%ddi“’rﬁ%@yl }- henyl)- et hyl ] - carbani ¢ aci d
é- @H 5 BUbYAmeB-r.3, Q]dlb&@lﬁdiﬁdrh -atyg-3MB68hydro-1H-isoquinoline-2-carboxylic acid

yridin-2-yl)-7H pyrrol o[ 2, 3-d] py
gep “Hi?lsé(%ﬂpl r”‘ﬁn@?{é 3|’§P§ryl }- phenyi ) -
DX{J‘{ 6]5Ltd11reﬂﬁetﬂyl-¢’a$ Botioxhbazolan-Rey1)t3e4-tihynreyt H-isgstuinoline-2-carboxylic acid

t(e E’/ g‘? (%eer ggpe '135), respectively.

Intermediate 59
(2-{5-[2—(6-Methyl-pyridin—2—y|)—7H-pyrrolo[2,3-d]pyrimidin—4-y|]-pyridin-3—ylcarbamoy|}—ethyl)—

carbamic acid tert-butyl ester
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10
6-{5-[2-(6-methyl-pyridin-2-yl)-7H pyrrolo[ 2, 3-d] pyri m
WO 20091087238 | - pyri din-3-yl)-3,4-di hydro-1 H PCT/EP2009/050225

i soqui nol i ne- 2-car boxylic ac H tert-butyl ester
(I'nternedi ate 170),

7-{5-[2-(6-net hyl -pyridin-2- yI) 7FprrroIo[2 3-d] pyrim
idin-4-yl]-pyridin-3-yl}
ig @@r@fureqhé amanajagens msitw|t%thatcf°aZﬂ%fﬁeﬂwbwﬁm@%v'é? -pyridin-3-yl-7H-

pQJrcﬂ&[Q@@ﬂ’rﬁuﬁnéFE&)amp@é B (RbERAN)BH réachy ByfidineBiBonic acid (ABCR

th{'t&@ k<@ ﬁ%riqﬁ%e Bgrmamvhwish rip(4aSRteranginy; (3.3, 2¢oxaborolan-2-

?J opdin-Bly@bafoyl-bthpy Eardbmic 3l tgrt-betpzatad enjadmediate 46).
Internmedi ate 58) by replacing 4- fornyl phenyl boronic

acid (Sigma-Aldrich, St. Louis, USA) with the

Iﬂ@ﬁﬁ@ﬁﬂ@ﬂdVﬂg;bnwonlc acid or boronic ester, nanely,

net h
Tg F%?Wﬁﬁﬂttw{ed[a ess”%T%IY oxabor ol an- 2-yl ) - phenyl ] - et hyl }
{5-EaBhasthg-paddin-2-yt) - pyitetoy2, 3-eipty emid{nk-yie pyrin- 2y k- carddinic acid tert-

b{’[% poer(ptermediate 12 net hyl - [ 1, 3, 2] di oxabor ol an- gl
SHQNQ-Irdeihyt byridin-28l)- WdeﬂfO'Q[@l?dd]Dﬁmld'bﬂﬁth?’ 6'ectfpyslo-2'H-[ ]blpyrldmyl

LB €Y oiniomaaiate 7y
rﬁ]atlwle(ﬁfiw (St rmpkng-py fidic-Bherff- E[)w@tq{]%,«g}ilqyam@gm l-gwicip-3-yl-benzy)-
%ﬁrfotal P%Fc%cg%étﬁ% egtlemlﬁt@m%gﬂh@tteeﬂlﬂ-l)

etrame

ap¢ pliepsrab by en anaigg%wrs)n%wrfyﬁqai (Ry10r (81 (- methy-Ryridisy 5%y Hiryrrotol2,3-
o@ﬁ){ﬁ icir R4 "yg pfﬁqh rpb'%élarb%ﬁﬂbﬁf e&&l%&&bé’fﬂ@'a@ﬁ&eﬂ-gﬁt}/l ,ester (Intermedlate

tranet di oxabor ol an- 2
59hyyjie@laglng.|.{2 550(4 4.8, ﬁ(t_ﬁtraﬁ@_tlyl @ %]ISIQ%QOEM%? - py@\% SHlﬁﬂgﬂamoyl]

Trﬁ@%’artfa'nm SidRAlRLS e§1§ )nter‘?ﬁed?at@ 467wt the eeiréspord@hdpbrohic acid
di oxabor ol an- 2-yl ) -3, 4-di hydro-1

qu@@@ﬁ@ﬁﬁbﬂPHEMQ car boxylic aC|d tert-butyl ester

[éJﬁm ersuBethasiy1 185 pididxasarerh 2@l pyridid3-ylrdaesameclbad eerSiSutyl ester
EZ 6 N@thyl pyridin-2-yl)-7H pyrrol o] 2, 3-d] pyri

(t?ﬂﬁﬂ' - pyri di n-3-yl carbanoyl }-et hyl )- carbam ¢

@i 455, searttan’mmyyh E2jHiekabidIZ0DY)-08T-RGdRCTA-ER2 Y/ idiBgA26arboxylic

%d]%%ﬁgv #ergf% er%gdng’% 16}? apal ogous net hod to that for

-4-pyridin-3-yl
(methyb{SdP 24,350 #Byamﬁﬁhmlr[hé 2@@0@h@p§m g)yl)(;py@gme?, W)basigyl}-amino)-

%{?& %?A {}hgmgws&é# %n{ﬁ%@@@&a?)ﬁre@eéa.véwm GrbH & Co.

{2-[5-(4,4,5, 5 tetranmethyl -[1, 3, 2] di oxabor ol an- 2-
M{e)rmewaiedém 3-yl carbanmoyl ] -ethyl } - carbani ¢ acid

-butyl ester (Internmedi ate 46 S Inter
OB eIy HPHE T B GPH O PR ST Rt B PTG Desarehyde
.{; %re[paree By réﬁtahwbgmrrh@lhw 3-tiydt )ror‘sHepyertanpgu[«ﬂn 3-yt)J4pryyriic imi- By -1 H-
Y L P ¥ de) 78038 B, & id (ABCR
pyrrolo[ 3-blp dlne (Examp e 46) (Route y replacmg pyndme -3-boronic acid (
GmbH & Co. KG, Karlsruhe, Germany) with 3-[5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yh)-pyridin-3-yl}-benzaldehyde (Intermediate 56).

Intermediates 175 to 190

The following intermediates, namely,
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butyl ester (Internediate 172), 10

5-[2-(6-nmethyl -pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri m di
wWo20p98P28" , 6' - di hydro-2' H[3, 4" ] bi pyridinyl - PCT/EP2009/050225

1 carboxyl ic acid tert- buty1 ester (Internediate

173), [methyl - (3-{5-[ 2- (6- et Ayl

yr| di n-2-yl) - 7H-pyrro| o[ 2,

%r r|md|n4 pyridin-3
(4a{ﬁ1[ 6{ mg&lélmy@dlg %pwwlo[ggtt&?yn(ilprﬁﬂé}%@ﬁna}—g} gen;y )-carbamic

a@d@nmu@@égt&d(nhyrm.a&eab?gous met hod to thlat
ro

by e ooy P o1 3 kP Suchilseredl e

adi€ter®ut)l bQed ¢hknyddistet1es), (I ntermedi ate 59) by

B T S paRs b VR PR P Ry YR o

blﬁf{lfe)ﬁle} (ow@Fedinte 13¢),d tert-butyl ester (Internediate
S-ﬁGS%Gér}%tkﬂg)&Ecﬁ QN &R R0 RORQNLS 3 b iy AFo- PRI DSy ridingl-1-
cs{rﬁox@l&b: atjoEth—butyl esiergtritgrimddiat8 124)di oxabor ol an- 2-yl) - pyri

1 %1—2‘%-&3;-%%rh%tgﬁg)gﬁ%-%yﬁqngJrl%Totli DUtV hiaif 3R oyridQ-3-yi-phenyh-ethyl]-
cadpbgrdic 4¢i8 (Gt-bdyleatee (I htermpdia® TPHI oxabor ol an-2-yl )-3', 6'

[1: rﬂ'étﬂ}f Olf(tg %[ e et I];JI?PW me;ig Wbyr oﬁo%?@rb@)?m{lhucyl] -Rebi-3-yp-

ter ter
pr(enmw BV I- {:@b{arstc(amdztersbutqusarKlatﬂasmngiate[ 18p),

1%&%@-‘1%-5{5’-%-%'-:%&?1% = a.n@w A Byrdn ikbﬁb‘%ﬂ&.}{ '41y1]%%&9)3y1}

etlc aci I nt er redi at e
pheagpebyl- V@PWC%WM évtmlveqﬂeét('et%med'ate 181)

2 @3 {5661 @ng}rmﬁl-z pl}’ﬁHKByﬂolng?d t)]pyjrldln 4- yl!gpyndm -3-yl-phenyl)-

b I h
BN Dicabaiuin ) o AP iSh BET HRT RS T80 ¢ bt fop

[(Sr-1-6r qEE[BJ(B/ Lhre By T-by@lid =2y 1Yt i-pr SR I3k Byridimyd-y il pyridin-3-yi-phenyl)-
(Route A) by

F\éb?aé*&?% HBQF‘%@%\&J eétebﬂéfﬁm“r&msiﬁ 1&‘%% 'ABCR 30 GrvbH & Co.
(KA - (K@ $6-tREnyI-ERIIMERV)- 1 MiptRolo[2, 3-b]pyridin-4-y[]-pyridin-3-yl}-phenyl)-

et r anet oxabor ol an- 2-
‘5Y'£’°—aﬁéﬂ"7'8?ﬂ§ %@PTYI ﬁétﬁﬁm{t&@h%@f" g ‘ermedi ate 56).
4 ¥ AeeBmedinyapesdirlk 7-51)t ol-gyaoloPhe b ppddiewy g yridit-e1yrdhzd ey de

anel 009/ 087225 PCT/ EP2009/ 050225 - 112
(['Ekﬁ['?@ft@iq?g)-z’net hyl - pyridin-2-yl)-1

(SHE g G- mEe hy ZoyBdin}2pyhr 1 Hltpyrrale[ 810l pyidindi-yi}- B+igin}3-epimyl )-acatic acid

Dby 2yab sty e
Py (RGBT Y 5057 ) oo ate 279

(AHSH§ G- okl i0yBdini2pwr 1 Htpyrrale[§ Biblpyidindi-nl-digin}3-Wephepl)-acetic acid

m%@?qugﬁe gﬁ@r,d,eafg[&g?%lyln gst Ie)r (1I nternediate 176), 5

344 55iBr DTS- BItS - BBy SO0 R2] - pigIcift-hy By din % i Bhefivé-propionic

a@&f’ngth Ieé's¥er Ih%)ﬁed%ﬁ%ﬁ? gl nternmediate 177),

Urmiwlﬂdﬁémezhﬁ*%%‘wq rasnawmyw)ﬂp 23)- -puTAR AR GIRrifinfyLpypidin-3-
yIRpHIRY-EinY.barbamic acid tert-butyl ester (Intermediate 189),
[1-methyl-1-(2-methyl-4-{5-[6-(6-methyl-pyridin-2-y)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-
yl}-phenyl)-ethyl]-carbamic acid tert-butyl ester (Intermediate 190),

are prepared by an analogous method to that 3-{5-[6-(6-Methyl-pyridin-2-yl)-1H-pyrrolo[2,3-
b]pyridin-4-yl]-pyridin-3-yl}-benzaldehyde (Intermediate 60) by replacing 3-[5-(4,4,5,5-
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carboxylic acid tert-butyl ester (Internediate 178),
[1-(4-{5-[6-(6-methyl-pyridin-2-yl)-1

woR@ynsTLD[ 2, 3- b] pyri di n-4-y|] pyri di n- 3-yl } - phernyPoow50225
hyl]- 10 carbamc acid tert - gt_yl ester (Internedi ate
179), [1-methyl-1-(3- {5[6( met hyl - yr|d|n2yl) 1
H-pyrrolo[23b]pyr|d|n4yl] pyridin-3 yI}

te? Qrﬁgéyl% Q%Jaggegab%rgl)cpyaﬁglln tI]ebretnzakﬁctijet}g/de?In ermedlate 56) with the
cdrfbsmidmwboﬂon(c”ec{cﬁor[tﬁrdnﬁrmm)dmwr| din-2-yl)-1

{45%2 rrsqg tg rﬁ@?tra g%ggiﬂ?q b%r_g%h erlgut y\ﬁ] r%%}carbamlc acid tert-
bL(t\ylretster (‘rmdmaetdwtés’ﬂg) 5

ey ear ST Sl LIPS P 9t 0 e
btﬁyﬁﬁ*@r("dﬁﬁ@dlai@é‘r%oxyl ic acid tert-butyl ester

[5M( hqt5e‘5 {Eﬁgh@fh@ {Jr% %dmxaborolan 2-yl)-pyridin-3- yq Carbam|c acid tert-butyl ester
[(S)-1 et hyl - pyr 1 di n-
”I'ilem&dfaéﬁb% 3 b] pyridin-4-yi]-pyri d| n- 3 yI} phenyl ) -
? Ay |51tet€éiﬁ$iﬂfﬂ[¢3 a}ahdstaﬁc&blgnb%??',?'eﬁﬁﬂrodg'Hqg,aniEmym -carboxylic
nmet nyl - pyridin-2-yl)-
ﬁlﬂgiﬁﬁbﬁ’&% é‘"{té %’%ﬁﬁ@?f% 4-yl]-pyridin-3-yl}-phenyl) 20

(1euhyd4.4 6artbtmme:tma¢1 8, 21dirxtbdyoity-R-yB sy edin-Ghyfitphengdétaypcarbamic
t pyridin-2-yl)-1
ﬁ?&%)* i %%r @Q%rf”%dgfed{% 4=yl 1-pyri di n-3-yl }- benzal dehy

1efeeth(l+1ﬂ{t3é5-|ﬁtbej ﬁéttetra_raa)'lyl -[1,3,2]dioxaborolan-2-yl)-pyridin-3-yl]-phenyl}-ethyl)-

réra[c:ﬁ rg&gﬁ; 'H%Méylé?e l) |1d| n-3-yl }

1@T1¢tbyléc{|4d5 (‘4B Ptr@Q‘FtéYl [t Wﬂ ﬁ%‘lﬂﬂaﬂ‘@ yﬂ%f'd'”@” phe)nyl} ethyl)-
cdrfarhieaki @‘te(rﬁbd'{ﬁtel%& (Iﬁ’tléfrhéﬂléie 2331 )-1

RSBl e O Ly L s e
cé’rbwhc{%uogttért(bﬁfygﬁt@?ﬂnteipyfem_dte:m_z)y:r )-1 .
(Sl P Hets- B ebreb P L e

cqdrilamie bbig terftb(t@-estet Hipterrdedide | €0)( 6- met hyl - pyri di n- 2-yl ) -

((%i T{Lpﬁe ﬁ?}: §£ ?@ttr%rrHlBygf%iégloxab% cJIanDé/(éI ?yrgfrf’g/ lylz])’gg?né/ll}-ethyl)-
cz(rbmleenfgd@rlabtgylpg@) (Intermediate 141),

4&4{_{&35 Qbfétralﬂe{ﬂ?y'l ﬁeé ﬂﬁ‘oxé’bo{éal{ 2 ?@ym QX/h 'b@h(ia‘ldyh[/‘dezﬂ Mbohediate
pyrrol o[ 2 bl pyridin-4-y

148)} - phenyl ) - et hyI] car bami ¢ aC| dtert- butyl ester
3(— bmt @r5r891@lrar‘h§th949{@)3 Z]Mﬁb%ﬁﬁ@rﬁﬂpﬁlﬁln@ylfiﬁ}ﬂinﬂgﬁb@lc acid methyl
net hod t tht {5[6(6 Met hyl - pyridin-2-yl)-

eﬁlﬁrﬁweﬁtﬁ‘ﬁ P

{4*%’}3@4’,'4iSCH-ﬂéfrémyilhlll-[[D,)Zrﬁ]diéxab&oyah}})b)emyziaineﬁa%},lmenyl}-acetic acid methyl
I r medi at 0) by replacing 3-[5-(4,4,5,5 WO

e%%f%“?%‘?’ ‘ﬁ% %&’?’/ EP2009/ 050225 - 113

3{eior@nteh, hydtrafriel 8- (] TR ] dirsdboradraly 2 pyrdin-Bry§-pokkny Prodignidecid

mgﬁ&!&@})(,q% ,ﬁg(ﬂgtgq%dl ate 56) with the corresponding

onic acid or boronic ester, nanely
(lemethg-1c@; methy!3-[4t, ¢ Srbctehigmethyk(s 32]1%9@?@1@@!‘1@ Wheyidipt3-vih
pa(/ernly 'eﬁy@bé(rlb]amhed'&@‘tle&t DGR Ay mtea&b@iatbaeﬁy obutyl ester
(et e aRabardrdhs £ ra%et.hwdﬂ e SRR e

pen@Bethyh-€adoamic acid tert-butyl ester (Intermediate 162), respectively.
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butyl ester (Internediate 112),

[5-(4,4,5 5-tetranmethyl -[1, 3, 2] di oxabor ol an- 2-yl) - pyri
wa@leowo/88Reby - carbani c acid tert-butyl ester PCT/EP2009/050225

(Internmediate 121), 5-(4,4, 1% tetra net hy I- [ 1,

3, 2] di oxabor ol an-2-yl)-3' 6 i hyd

ro-2'H1[3,4"]bipyridinyl - carboxylic 10 acid

tert-butyl ester (Interrredi ate 125),

(1-{4-[5-(4,4,5,5-tetranethyl -[ 1,

|n%r%1eala@é§amr£4daﬂ22 yl) pyrldl n-3-yl ] -phenyl }-ethyl)-ca
ter_(lntermnedjat

[tqr&Blﬁ@)EYCﬁSbPD}i_(% @ [PgG-(f@tlzyl-erSjlrt-%-W éhlﬁ)(yﬁ9l|o[2[3 b]pyrldlrz 4-yl]-pyridin-3-
yl}lbé’nza] gﬂnm&pw.@b@aﬂatewnbdﬁwgio Bnd- Yl ] - phenyl } - et hyI )

t 131)

R HRDRgIOOT A1 B b NS PETEe Y BNy PO L BB BYABaan->
yIPﬂ)éiﬁyl?:aMlnl))} @etnt dmfrazﬂwl éstgh&nqﬂn}eg;atayb;)) carbam ¢ acid

tert- e e rne ), .
St P Hoary BB Ry B e piermeriata AL 4 5 3-8
mmiy, 760y 3nd/{tgr- ]&hemhr})omy{(f—tﬂ (4di 5HBtetranmetybhd/Rldioxatmiralan-2-yl)-
py(rgig)-B Q}J?%Zrlgarp Eo)zléc;:?%é%{: dg@igﬁ%rsﬁftirmediate 145) (1 eq, 3.08 mmol,
139 3] et disabloech AMEZEADH (1py8irdl). (ThBR wh hayeveniNa)G@s dojltipn (2 M, 2

t t

%%Fg)%arﬁﬁﬁ ‘Pg%f) ﬁg,@ﬁsprfgt(g gs %§ c§ 4{@%%? R HRLR A9 and the
re3ithovixbioe §lheated uping Nigypwvalerradaljan]at d &Ry} 2@ miy [The solvents are
re%(zg’@mv%c@cp 'tr%n s%f taqlggbtu¥ |Naﬁ§3t(5§rsol(1ﬂ|cfht|§58@éiij' Qﬁ@th@%}ture is

4-15-(4 tetraneth q[ hi!@l oxabor ol an-2-yl ) - py

ewaetieﬁwghm'\ﬂ H@ﬁféﬂ%ﬂ@»@é is(rigg WHAMISLE dilteregegnd %ﬂcemrated The
crlide f:r@d&cﬂis‘lplﬁméd bﬁédltﬁﬁﬂ?&ﬂwha{oéraghyzdmlwm@fﬁ Alhelr Yl ) -p

%iﬂhﬁé‘lﬁ/ﬁl&{é&l%g&g ne#dmgt tepch:re‘rJlrrcl:etlgiyl estepgnd the amg respectively; [M+H]"

(ebter)[D5644 [+ 8] 5actcet=rmet hyl -[ 1' 3, 2] di oxaborol an-2-yl)-p
yridi n-3-yl]-phenyl }-acetic acid nethyl ester
(Intermediate 153), 3-{4-[5-(4,4,5 5-tetranethyl-[ 1,
Inggritedi abesatASr ayldat942- y| ) - pyri di n- 3-yl ] - phenyl } - pr opi on

[t%rﬁB&gLy%arlbggyl-?%t{%%f ﬁ-‘?ﬁettﬁ;ﬁ gr#cm 55@95@@8;0@25? T
yl}-okraxizboinol-agetio agi )nqﬁyﬂ* e@erﬁtrﬁemqmate 193) and L
%fg{x%l()}ca ot éi—&?% @%tﬁyl Wm% E?f t7Hbd§/¥r¥io[Ze§EﬁJ9nm|d|n 4-yl]-pyridin-3-

nt erme
ylF-henzeh-aypinol-aqepic aeid Hytermep@te( ¥4 5 5-tetranethyl-[1, 3,2
aker W el %To%oyé tha P ¥ kdjthé‘t fSr [)Qrflbutoxycarbonyl-(3-{5-[6-(6—methyl

et hy Carbamc acid tert- yl es
pxrpm%wﬁ@awmo@ézt) IPvrlscLpiT iy -0 a0 DR P cid
(Ierh ERZQRO94 PSR &5t butélx éarbérm @st{lsqdi @hﬁﬁwyﬂ&ludm@ymm pyrrolo [2,3-

[tert-But oxycarbony i di %/ )
b]@yr’q_rbwg BY", rQS-gI} B?WPTaH?”?PJ @c?ﬂc]ackgypeftmlﬁstgr (Intermedla e 192) by
réplabing @06RYr)-6 26T R ey - AGRIN Ty IRTH By (1oL SLTBHHdRe Int& e dddtél 6) with

4-chloro-2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidine (Intermediate 2).

Intermediates 195 and 196
[tert-Butoxycarbonyl-(4-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2, 3-d]pyrimidin-4-yl}-pyridin-3-

yl}-benzyl)-amino]-acetic acid methyl ester (Intermediate 195) and
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5

[tert-Butoxycarbonyl-(3-{5-[6-(6-nethyl-pyridin-2-yl)-
wd 20d9§12e®l o[ 2, 3-b] pyri di n-4-yl]-pyridin-3- PCT/EP2009/050225

yl }-benzyl)-am no] -acetic ac1i1g met hyl ester

(I nternmedi ate 192) YT

4- Chl oro-6-(6-nethyl -pyridin-2-yl)-1

rrolo[2,3-b ridine (Internediate eq, 3.08

[tqﬁgta/toxypgr@%% 4- gqﬁy(6 methyl- pyrldln -2-yl)-7H- pyrrolo[ ,3- ((i]pyrirﬂidin-4-yl]—pyridin—3—
yl tSéih"zi}ly Ewtneré/ Ebawhte{«u%e&éte(ﬁeffr 5,5-tetranethyl-[1,3,2

yl) -
SOOI NI L tomcatape hiieabancin
pyHidD)2-()L718@y rrado[@8-dJm@imidid-@-yl-pgig B- y@fb@niUI)Séiﬁth%elld’laCId methyl

78 Tgrergieolate T8 26T oL ooy R e By o b

pYeglof [D)3- ﬂiwnrmgml-t} ylﬁﬂﬁndmgi) ylpb@ngld-deﬂ\oﬁacgbtlb laeid (Inesriediatg 194) by
{
reg?gf;m%@grﬁ,:bﬁtoxﬁc% beoggfﬁ é@ &S%? ée rarr%mz‘ldé IE’l:%iloxnbor%lan ?HE rPyridm -3-

yI}stainzyl}aamleo)ﬂ&eMab@dﬁemyI efteraqmtermegibde d45)avitt (tehicbutaxytarbenyl-{4-

[5|\9g é% {egg%?%y%%@é&@\élbgﬁggnﬁp)g@ﬂg fh- érﬂgl% nfg@ ar%ngz gcé’%fc agld

mpthplchster (Interpediafd ©9).by col umm chr omat ogr aphy ( DCM MeOH
21:1, then DCM MeOH NH3100:300:1) yielding the pure
net hyl ester and the acid, respectively; [MH +
Integmyediate 97564, [M+H] + (aci d) = 550. Internedi ates 193
1 @pgrogr%f’phggvl) 1-methyl-ethylamine oo
[ Tert-Butoxycarbonyl-(3-{5-[2-(6-nethyl-pyridin-2-yl)-
7H pyrrol o[ 2, 3-d] pyri m di n-4-yl]-pyridin-3-

Ayﬂlﬁu%re%nééflu)n @mcﬁ@hd@@eéq 83 Afehdl a®E)NN ITHESB@ M) is cooled to -70°C
n

oot wm%@iﬁa%s?@wﬂmuw B 3. B3 RYICL 33T dged oy the
regiittinaymixQroik 2tiBedopy mm &li-76°4; yéfbrepyiting iarsoBiion of 4-

R R OBAAES] 5 BT 2 9 e

THet mixturdis tstxgeCar b@ﬁ}dﬂal(@-rﬁlﬁ-aﬁ 60({ G -thest hgrimed2&r.t. Aqueous ammonium

h Y%({/dglsg uoT%lsédéﬁd and, tBe mlxjrure Iﬁ flltered oder H%ﬂo %LﬁpEBCd@ 'me filtrate is

cqnﬁ@]tragﬁgep y@cugcaqgatlc @q:lqa\péq‘ wg@r w@dg%pngm aqueous layeris washed
wnEht @él"/l 'h%,t S@J BRIV adjRstdcPro[08r16 By BBAIRY bgrRbls dnhoRiu Aydroxide

yrrol
Sorﬂv]t'ﬁg}rti‘%ﬂ Weﬁn"ﬁﬂ“‘]e %W"a&ﬁeﬁ V\S“h)ﬂc}'\" -HéR ?Wa]"ca{?ﬁeﬁdﬂdr@é SHth MgSOs,
fileedadanmtethb ¥bivés isiemblét iavaBRd \#di@nd &2 Xitl® Yrodu@PINRGH] g 214/216.
4-chl oro-6-(6-nethyl -pyridin-2-yl)-1
H pyrrol o[ 2,3-b] pyridine (Internediate 6) with
lntﬂermhtimte:s @a(te 20et hyl -
o[ 2, 3-d] pyri m di ne

R
T%yfjf’% é"fmr?e' earPgd'%aS né g’nter nmedi ates 195 and 196
1-[&* lemmo&hew)y‘cmebmheythylénﬂ.m{zBn{eZm(e&ratmtS}&yl pyridin-2-yl)-

ARG P L LS B

1-(4-roeprfedethylieht 88) 1-anethy WEh QD@L (DlaVeZﬁtédlate 200),

R T R G Ol o o
Irth:rWatgHg[)zbygeglga(mg ﬂﬁqumqbenzoyutr]lle pyyh ihei qeer8sponding nitrile, namely,
3-¥ o}no'BSrﬁkg}{it & gﬁ@rﬂQJardﬁSr?tétCLo%f%' QSAJ nternediate 196) are

repare an anal'ogous nethod to that for
F%Oéwﬁ @QWkWé@WGWIS'QU@J{'BﬂC{hQS( 6o tURA)- or
pyridin-2-yl)-7H pyrrol o 2, 3-d] pyri

m di n-4-yl]-pyridin-3-yl}-benzyl)-am no]-acetic acid
net hyl
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5 ester (Internediate 193) and
[tert-butoxycarbonyl -(3-{5-[2-(6-nethyl -
W@rds22-yl ) - 7H pyrrol of 2, PCT/EP2009/050225
3-d] pyri mdin-4-yl]-pyridin- 135 yl }-benzyl) - am no] - aceti
c acid (Internediate 194) by repl aci ng
(tert butoxycarbonyl {3 [ 5- (4 4 5 tetranet hyl - [
3, 2] di oxabor ol an- ) - pyr
49401710 Fgy kheagpigie. §t9€ﬁ g ét h‘é‘ﬂ‘ﬁﬁs@s&eéwc"ve‘y
(Internmedi ate 145) with (tent-butoxycarbonyl-{4-
FFS- gé 4,5 5-tetranethyl -[ 1, 3, 2] di oxabor ol a
Inferapegiate 20 i di n- 3-yl ] - benzyl }- anmi no) - acetic acid 10
[1ABBRyho-pisdnen- 1(rhetheetrilicaibe miAR)d tertlbntyeesi@di at e 197
1- (4-Brono- phenyl ) - 1- net hyl - et hyl am ne 15 A m xture of
cerium (l11) chloride (3 eq, 33 mol, 8.0 g) in THE
Tc( 8@olurtio)~. af $-(¢-bainedphenyh- 70®thxu-sthy@nmedtryelinw1mt1ﬁ7) (Tregn10.8
| t
R Aol et B6h (P2l 2 e, 3k i oREBRE0 11
eq, 7@@ mrhelf 2P @). J@durwltag srm*turteu l%ﬁt'r@ﬁ far-4 haortobensaventsrdre e
AR Sl de\’r%%hs NCl sBl%’drﬁs allfdy) aﬁdlthﬁ%lxt&r% |§em38{ed vthbem,

In TH mxture is stirred for
T@dmntwr@ﬁaargaw lﬁﬂeﬁs %ﬁe dﬂ?@@'th MegR-\fir1ed rrddhe selveniygresergoved

urRIBPRALAEH pesseddiand (e tisetathpdund; [M+addesh 4ad. t he
mxture is filtered over Hyflo Super-Cel (r). The
filtrate is concentrated in vacuo, acetic acid and
Inv@inetiatdse20addeds and t he aqueous | ayer is washed wth

The aqueouys layer is adjusted to pHLO by addi ng
oy ! Wﬂﬂ?ﬁ% ﬁ"le(%u de solution, then the mixture

[14( s-baxﬂicr ﬂfdn@l()ietlmyl] barBé.‘rMc a'EhleembgtalmsmrI(layfemedﬁatdzﬁ)Bd Wi t h
he. solve ed i,n v

[@@-ﬁr%ﬂ%y% S PsngT EarhiiEic B ibul Coslsf TRy ekl 263

(1} Bbeammeph et/ IS - rﬂfﬁi&llemygﬁﬁrbﬁm& dcal tbtmmwgestefrt(mtemchdeetteﬁm),

[3??#{0@&1@6%&( ylgé zyI Qir%n%cgcgd tgﬁélr}%ee(s I?l¥\ eﬁ elae te iosr)r’et

[(Syl- Hetirbrytba)hemyda) e(tlhyhtciarmmm aticteitGity eS6r (Intermedlate 206),

%ﬁ { etig’rrﬁ@g%h{a % | cRheny %Qud i'ertnggﬁ h%Lte?{lrt% rﬁgﬁ'gt% 207),

, are
{[3ret Hfrom\o{pgrldlnatyl)fb@nzyl] -tert- butoxycarbonyl amlno} acetlc aC|d methyl ester

henyl )-1-net hyl -ethylam ne (Internedi ate
I%@% (ﬁgtgr epfam ng 4-bronmobenzonitrile with the

{{(©6r tvrempwmimr@ yhibeniyllgert-haiomioprbong-aprinaisiseticzant methyleester

|,(t§t) fgnLCh St. Louis, USA),
thyl -benzonitrile (Si gma- Al drich, St.
[Méntprcgno Bswihyl- gheanzo@va@wmr PO E=fe i dutybestodintermediate
6 4-brono- 2- et hyl -benzonitrile (Sigma-Adrich, St.

Louis, USA), respectively. Internediate 201
K 1b(<ztnq32maﬁﬁvbh@ewl> Y -methdtetyll-catbriiq ackHie iyt esies (tntermediate
2{§rt-butyl ester 5
are prepared by an analogous method to that for [1-(4-bromo-phenyl)-1-methyl-ethyl]-
carbamic acid tert-butyl ester (Intermediate 201) by replacing 1-(4-bromo-phenyl)-1-methyl-
ethylamine (Intermediate 197) with the corresponding amine, namely,
1-(4-bromo-phenyl)-ethylamine (Sigma-Aldrich, St. Louis, USA),
4-(5-bromo-pyridin-3-yl)-benzylamine (Intermediate 74),
1-(3-bromo-phenyl)-1-methyl-ethylamine (Intermediate 198),



10

15

20

25

30

To a solution of
1- (4- bromo- phenyl) - 1-met hyl - et hyl am ne (I nternedi ate
wd 2uop/o§7k2q, 10.8 mol, 2.34 g) in THE (50 m PCEHER2009/050225
added TEA (1.5 eq, 16.2 nmmol,,,2.26 ) and BOC20 (1.1
eq, 11.9 mmwol, 2.6 g). The resulting mixture is
stirred for 4 h at r.t. The solvents are evapor at ed,
sat. aquegus Nad solution is _added, and the m xture

K%b@ﬁPﬁﬁE@%dXMQWVWﬁﬂWeUﬂ@“ﬁﬁfﬁaﬁblned organi c | ayers
s;mquﬁbrdn&ﬂpwuwrmew&%e (Bignteemiatth, andotieuS®)| vent s are

unde educed pressyr. [vin title
’{53%&%" PlqON by %%4(13%%‘3'?%‘?%9‘%8?%1%@‘%202 to 211
[3Xbbrdnad- bwrdnnrtgyl) -bérey liamthohbessic anianmgi_t}yy,l edtér (Intermediate 67),
[4Ié§tbeo§ncp,; AR ﬁ)gp%izgagy%g&éue LRy Bk &R Teali &8).
1- [%br@m&mﬁmylm}ﬂﬁnm hoBthyl-sthyjeming (Iptesaedialei 189ker d
1-E@B%mgl'2t—l¥!athﬁsdh%ﬁyl)(-1 meﬁ{yn@lqill%ﬁle%@@medlate 200), respectively.
1- br ono- phenyl ) - 1- met hyl - et hyl | - car bam ¢ aci d
tert-butyl ester (Internediate 204),
|nh§"@§mhg@np pyridi n-3-yl)-benzyl]-carbamc acid
tert-but_ Internedlate 205),
3y hearbamic-anid tegdsbutyl este ar bami ¢ aci d
tert-butyl ester (Interned|ate 206), 20

T$ é?%lutiﬁﬂrt%%pbagrg{){g hen%g@ 1 ¥ee %%g?ﬁa@t LeBR! s (1 eq, 5.7 mmol,

1.00 3y it DHMIT dlmnlpqnewddem BogyD) 1.benze:B }nnhcer‘t 3'hgit aawylday cPyda, 1.44

mﬁ%%&l%%@tre&lt% 'nqxt[]% Q?i&rre@%&re!h d“&%gﬁ?b@r%@m?cg\%e and

rono- pyr enzyI ert oxycar ony
extraptied ojth &t@Ad. d haeigdnigdavieyis weshed with wateeandesst fiasepdyacl

s&tﬁlon drled over 39804 and concentrated under reduced pressure The crude product is
r ono- yl)-1-nethyl -eth -carbam ¢

Plﬁhﬁ?‘élblf ecﬁvem'bamrymaegta@lﬂv (heﬁ@f@/%@&rht@@wezﬁe bt : Compou“d [M+H]" =
213l 764- br ono- 2- net hyl - phenyl ) - 1- net hyl - ethyl] car bam c

acid tert-butyl ester (Internediate 211), are

prepared by an anal ogous nethod to that for
Inkekmiedialts 2100- phenyl) 1-nmet hyl -ethyl] 30 carbamic acid

I 20 b repIaC|ng
SHETT Tett I T TTe (Internedlate

197) Mﬁth t he correspondlng am ne, nanely,

Tt% gélutpd’nfﬂ%— QIE%P{ %7 ﬁ})@%ﬁ@n@%&&é&@%e%géeﬁg& eé:ﬁ]érran

Remmhgnn@a[rmng (714€)qf 1.89 mmol, 500 mg) in THF 10 ml) at 0°C is added LHMDS (1

M]rn (Iﬁbe?Eg - PRI ) Al geﬁ'@/doofﬂ Mt@@r&ﬁo@d@n@ﬁﬁ@eﬂlxﬁh&s stirred
'009/ 087225 CT/ EP20 9/ 050225

(053¢ BiLRGHTE-2651P1 81SALBry P o8 Py RGPt B igkinZHE (5 m. The

rezmlng mfx%ed% sflﬂ'e@foﬁﬂ@n‘lm%m/h Jthéi &ledid ME! (1 M) is added and the
r

[
m(xte)rg i e&ra%%w@" Eﬁm*we ¥ORYP Ear%rd%dfced YHEMeP e figgred.gnd
cdeRuntBateddBARGUO giving the title compound; [M+H]" = 326/328.
[ 3-(5-brono-pyridin-3-yl)-benzyl am no] -acetic acid
nmet hyl ester (Internediate 67),
Intermediate 214

5-Bromo-1',2',3" 6'-tetrahydro-[3,4']bipyridinyl
is prepared by an analogous method to that for 3-amino-N-{5-[2-(6-methyl-pyridin-2-yl)-7H-

pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3-yl}-propionamide (Example 50) (Route G) by replacing



10

15

20

25

30

5 [4-(5-brono-pyridin-3-yl)-benzyl am no] -acetic acid
nmet hyl ester (Internedi ate 68),

WO012009045225n0- 3- net hyl - phenyl ) - 1- net hyl - et hyl anmBGE/EP2009/050225
(I nternedi ate 199), or
1- (4- brono- 2- net hyl - phenyl ) - 118t hyl - et hyl am ne
(I'nternedi ate 200), respect ively. Internediate 212 10
(5-Bronmo-pyridin-3-yl)-carbamc acid tert- butgl ester
(T4b-R- (6 ety l-owridh-2-3) A M ryeroRih-ginyyidindi-ykpyridin-3-ylcarbamoyl}-ethyl)-

cgéa%%gﬁfg&n?§ alrrt&‘gided?j’reaéejgg% witd 5-%%mc53 I mﬂgéro -2' H— 00

:14Ba?pygymﬂﬁdcarmv@a%teeoputyieatar ('rﬁﬁmed've 24y . The
resulting mxture is stirred for 2 h at 90C then

poured into water and 15 extracted with Et OAc. The
Iotegnediate|2dy9er is washed with water and sat. aqueous

NBBroms 3! $ildiHBro-Li i 2 adinlVa St ethamgheconcent r at ed
under reduced pressure. The crude product is purified

by col um chromat ography (hexane/ EtOAc) to give the
ol 4 $Uti6R BPRBRMI0-1' b6 ttetrAMBRBHA TbRGrdin @nterrdiedibte 283 (1 eq,

Fekni T BOSEN BIESlb DSa RO 6 76 o 008 .

T2eh Icdyianppte iyl ¢q)Pra76IrmrdoIn@ 4yt dec drdd@d ade the resulting mixture is

%ﬁ?@hb ﬁg %P‘I-PEE%CP”? %a5t7 dg@(f%g aND%la%londe (11

250 BV$ mmbHP,042. ) erg, added anth@iirring4s gorﬁrpyed fPhantleas| ﬁ—]@ The mixture
g@rwtjeo' With' wW3d \A/%Qpedtvtr\ﬁr m°/3<5 e%ué R G’é 'stuﬁ&h fTﬂé oﬂd%nmlél,/er is

ore adding a solution of oc?2 (3
dtied oy MASPDTHIEgd apd $he spivent i Eegiove wgﬂerrr%érla‘rdeprreeswe giving the

dkicoidrkiofyadu bhosed 2 h, then agueous HO (1 M s
added and mxture is extracted with Et OAc. The
organi c Iayer is dried wth MpSO4, filtered, and

|ﬁ{érﬂﬁ‘a6&rbfea21@d in vacuo giving the title corrpound
M-H| + 8.

D rroo 2.3-d]pyrimidine

prepared by an anal ogous nmet hod to that for

ity e Ly S R T
iy oaExomH08 10 Roaa & ) byok 530 mal ng EpDO 0] b ais added
(;opRé gP@ﬁe{ (95%25 045 Hw%r (828 {néj [P%C zﬁJPhnB';(o h)éq |04 Omnéﬁwbd 32.3 mg),
Wrtrlmetrhylnlly@c?ﬂv@ae rﬁ‘b@iﬂ 'P'F %tlrwlsr YSAb@r%%ﬂnO@Sa[Ema' 0.098 ml).
Er%rrresrptlr’r{gyrhrxﬁ% |§rst|r4e!<ﬁ$t®br@ﬂir ate TR 3oWntdare removed in vacuo, then sat.

brono-3
350 NAH: SHA9T 1 ST e B TR S asted Wit GI0ASST B oroene
I(a{:é?trse\K/é@r@U Mite s&zéque5ué RbErssR@omtdtie@ Mih MgEB: Brmdron&ntrated under

@gpqdelp:qpé%rsgrﬁ The lrude progug)(srpurrﬂgc}/ !)y revergec} phatslelm% n-lc_ioreaystallized
h-Hhoaagivihg 2 titd'copedret iMijdr 884.3, 4' ] bi pyri di nyl

(Intermedi ate 214) (1 eq,

Intermediate 217

1-[3-(5-Bromo-pyridin-3-yl)-prop-2-ynyl]-4-methyl-piperazine

is prepared by an analogous method to 4-{5-[3-(4-methyl-piperazin-1-yl)-prop-1-ynyl]-pyridin-
3-yl}-2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidine (Example 122) (Route J) by
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0.523 mmol, 125 ng) in DCM (5 m) at 0C is added TEA
(1.1 eq, 0.575 mol, 0.08 m). 10 Then acetyl
waehoged7az® (1.1 eq, 0.575 mmol, 0.041 m) i s addSdER2NEP/050225
the resulting mxture is stlrred for 20 h at r.t.
Additonal TEA (1.1 eq, 0.575 Wl , 0.08 m ) and acetyl
chloride (1.1 eq, 0.575 nmol, O. 041 n1) are added and
stirring is continued for another 1.5 h. The mixture
répsacifial 41t5ekefomp toliridhCRyA R vt heaby idin-B- ylﬁd% RITQER 13- dley tipigline with
355°+ HrfoPn%gyndTrlégs%h%aﬂar%d 8Y €buik UsAJr i ed over MySO4,
tere he solvent s renoved under reduced

pressure giving the 15 title conpound; [M-H + =
,g@;ﬁg§§921hnternedlate 216 2

6- Met hyl -pyridin-2-y % 4- (5-trinethylsilanylethynyl-p
35/(|513ﬂ?rﬁ°“3yr ’)37|lt-pﬁ?5pr%b” 2, 3-d] pyrinidine 20 To a

|§;§’r§9§8§ bpan Bhal@fous method to 1-[3-(5-bromo-pyridin- -3- y| prop -2- ynyI] -4-methyl-

quZ&%BF‘genge%bﬁtﬁg -)%-Yaﬁ?%\ rkgEﬁg%%hyri%)B y(wxl plperazd \&dl_h &l-opargyl

J9Rb,(Sigha-Ang)chi Bt. Tduid, DIFA)(1: 1, 6 nl) are added copper
(1) iodide (0.1 eq, 0.045 mmol, 8.8 ng), PdCl2(PPh3)2
(0.1 eq, 0.045 mmol, 32.3 ng), and

lbtermediltel 298| y| acet yl ene (Si gma- Al drich, St. Louis,

b Sy BB 0 %1 e sol vent s ave
is prepared by An aadwuswmﬂwddaﬂ 100@52 @qr@efam'sovmméd» %erm'd% 3-djpy-
rlnﬁdﬂtgﬁﬁtqrrp@d}gtetﬁ%y %ﬁédﬂ'{g% érﬁorg&t(éﬁﬁétWledlﬂlZE%—@ﬁcpyrrBW ,3-d]py-

or gan ayer I's’washe ueous

rsodioe umrmm-a@oﬂ with 16- eSOy riifch- ﬂ@ﬁ@ghﬁm%amméwtefmeﬂ"ate
Zduced pressure. The crude product is purified by
reversed phase HPLC and recrystallized in EtOAc

giving the title conpound; [MH + = 384. 30

I lge 217
|h€f@5?§@é§%no pyr|d|n 3 yI) prop- 2-ynyl | - 4- net hyl - pi pe
! 5 4 h -':;'é

4-{5- [3 (4 nethyl plpera2|n 1-yl)- prop 1-ynyl ] -pyridin

Toye P02 (gAY 1) S RSN gAY (1 oo, 388
nlr%&) 1 ©B@rh®MQIEE{M~| 52 2@0&4 82251 RPEDHPA0ANEIENRAGC acid

npnasiAlR SO0 P it 38 10 245 HeEAEP P 5 §19F oA 0225 9
&Mrarqﬂé&[s%la'ﬁCdl gofutionri(et rieeayi1ti Y mBo52 @R lowto Fb@ yesuting enixture is

r§a e% Lﬁpgmcrbé:/%edr%ﬁlago %‘{)150 rdjg- 0 m||rm1fﬁ5 Wur@tlseﬂll%ilé% \ﬁrou}gh a pad
cﬁl@eﬂtﬂﬁndgdmmnnme%guﬂetroeduced pressure. 2M aqueous HCI is added and the
mtx{u?’e IQ %va@ﬁ%tfpdél{/ld# u%lznzs |Qyé?$s gd]l)’é@’d tl) p‘?‘l”(ﬁ%l dqueous NaOH,

azine (Interne épl aci ng
andaxhycttemwm aﬁMszyngapﬂp pﬁeyerali AR Qwef MagFe ;?@ng&\ﬁ solvents are
rlght%%holh gé%ogﬁﬁel&h@é hpdure & puriti@Miiging (ahibed gflse HPLC to give the title
nt ernedi a
‘(Oﬁlﬂod@‘bl']ﬂil*ﬁ] di4923991 met hyl ) - di met hyl -anine is
prepared by an anal ogous nethod to
56 nmet hyl - pyridin-2-yl)-7H pyrrol o] 2, 3-d] py-

Intermedlate

5-Bromo-3,4-dihydro-2H-pyrano({2,3-c]pyridine

Step A: 3-(3,5-Dibromo-pyridin-4-yl)-acrylic acid ethy! ester
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rimdine (Internediate 3) by replacing
4-chl oro- 2- (6-net hyl - pyridi n-2-yl)-7H pyrrol o[ 2, 3-d] py
WO2009/072/5ne (I nternediate 2) with PCT/EP2009/050225

(6-brono- pyridin-3-yl met hyl ) - di net hyl - am ne

(Internmediate 15 65). Interfediate 220 (5 -Bronp-[2

3" | bi pyridiny(-5-yl nethyl)-dinethyl-amne 20 To a

sol ution of (6-iodo-pyridin-3- Ineth yl ) -di net hyl -

3(5I-[hib@m®ewridiﬂé-42@9€)ak{eﬁy%(,s'QB“EBQ dri¢hrst- LOE{'SdQS@)(ﬁeﬁ 151 mmo' 4.0
ugegd‘ec( ih: EJtGHJ(QO o )TI@Jne(rlélﬂﬂ%ﬂosphonoacetate (Sigma- Aldrlch St. Louis,

U(Sf)rgogoq p1@62 Aahoront & act d %1( Jmegtcg% )16.6 mmol,
8 ’Q”W{Tﬁl ) @wsksogium ¢he Skd eq mmo
602} APareTHabied. Eh328sulhg mAiG iQsHIRe isr 1I§aﬁ€@Br 5 Wetdré atding sat.

ahiéeoun RaF s sepy e PHOE T FONDER 2ap iy Qydpfer s cre

with MgSTh endrcartoentgates infvabtie Pedfldahmromgctvltanrpddorzstogufaphy

Ce | te nce Io/ d 2M
Ry BB R o R P S ched W ¢
SRONB: FRe-Biguenugyridiayey)-propedj-gst ed to pH 11 using

TR MSN gﬁiﬂ_& 5 dlﬁfb%oepﬁrl'aﬁ\% ﬁfjaé’mfcrécmw dher @reaaw 6 mmol, 5.7 g)

"fayer 1s sol'vent s

i SIRBEA0 M 3t s e Aie ChFSk S 0ee. o 91118 caginggatn s

r5eYRESed thastird BlsGrrdPatGit ier 1.58. trhetnlaeidma@arrmamd 0.78 eq, 13.2
MtH] + = 292/ 294. 30 I nternedi at

n%n@?&?g} i§ agqigdp?}déﬁ% [nzxtlgeéq qdoqt ﬁgzéﬂ%g A\Qer Coolmg tor.t., glacial
adet(chchi-iDafdcamrepitd mixturelis ybicontatyd usdeacedliced bielsswerst Bre residue
i%’%&r%?p%%&%%ng guyﬁige%i g}g/r 0500%2150 {i M%égt agueguis NaHCO: solution,

aStj satL@qJJeSus NSA) so{utior df;he g ahiataysh js dtied W|tg)\/IgS§)4sflJt§@q dedi

{) e'T:T rg_l e in 5&@}%@}%’% aztrcgdu%{ |Q¥gnf%la%§ﬂ?%8@%%%n¢atography

(@e@zelﬁtgAcathIg@tﬂ\emlm @QmMnddWE?l% 296 ELGH, 1.1 ed,
81r% FErmo Jn%drm?)H é\fr@ncﬁ‘ﬁj@%fbynah@ resulting mxture

bef ore addin

Tacuenslien Né%@cﬁd@&mﬁ%ﬁ“” rHisPiopRt rPb i G PRSIl 3 FHPVE (8
Mad@{lﬁcc{pbgr OrHRAHE (0.GY&Y, 0122 rathbleEl mw) Qtanh/g@mdiaacb 05 eq, 0.22
concentrated in i, gat

SRR EPLO BB L5 29, B0l USR e rsatg
rﬁthEmaQSI Aekted Mitd microvaid6 radsitiep aBTO C for 20 h. Then sat. aqueous NaHCOs

s&tu l(s§9gec[1 ncr!)g%ynﬁlxt%renla%xt}[gﬂed% fPpoBAE: ﬂJe oT? Cﬁ'ﬂ é%r% LY with

acr
Mg3I@y filletedegnd ¢dhcOntrated in vBcup. ghe crude pwdato}ﬂol(rm@@ Uﬁw cglgmn

c@éo%w%t%@ R PR, S B R Rty a)

e mxture i§ stirred at
r.t. for 1.5 h. Then additional NaBH4 (0.78 eq, 13.2

edidte223) 1S added and the mixture is heated at 50C
5] After coolin ace

3- g,4 @d@'@MethM'eW“ﬂ'ﬁé’- Y -Byréork?[g 3Mélglﬁtfﬂk%\/dldwr§ig} benzylammo)
SreslsteestiPE@gisdtee. The residue

is prepared by an analogous method to that for (4-{5-[6-(6-methyl-pyridin-2-yl)-1H-
pyrrolo[2,3-b]pyridin-4-y{}-pyridin-3-yl}-benzylamino)-acetic acid methyl ester (Example 133)
(Route E) by replacing amino-acetic acid methyl ester with 3-amino-propionic acid ethyl

ester (Rare Chemicals GmbH, Kiel, Germany).
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is taken up in EtQAc, and washed with aqueous HO (1
M, sat. aqueous NaHCOB sol ution, 15 and sat. aqueous
WONQ@Q088ISut i on. The organic layer is dried w tRETREFSOW/050225
filtered, and concentrated |€ vacuo. The crude
product is purified using col chr omat ogr aphy
(hexane/ Et OAc) to give the title conmpound; [ MH + =
295. Step C
Istegnerdiate®23- di hydr o- 2H pyrano[ 2, 3-c] pyridine To a
M el @ nRfacid- 3((% b'?o&ib %VW:%QM@&LZWW ¥étgr pr opan- 1- ol
(1 eq, 4. 41 mol . n DVE (8 20 m) is added
copper (1) chlorlde (O 05 eq, 0.22 mmol, 22 ny),

ﬂl\gambrﬂ@?yrrdndwg p(&y@ﬁn-eq» (lﬁ)teaﬁeduamma) @]edTQ)M nahél, 510 mg) is
dissQlyed | 'P M R R JF‘%" TEA ﬁh%\?%é %Tsmﬂ@mﬁfé@%m%@ef”gﬁ?%{[?% chioride

(85 4061 Aimcd @.48 mi] benadsiad. Theqeeding niiekkeas stirsad fut S0min & r.t. After

ded,. and the m xture i t i =
%ﬁlﬁgwfcvvﬁt%wé? Ry e Seeleioch 5 BE A b iRy s
fittered eaidrcat eshtrited waderaedubhe peasewte gpyingdoetitle @ﬁm@p hq* i ed
usi ng colum 25 chronat ography (hexane/ Et QAc) to give

the title conpound; [MH + = 214/216. Internediate
I2RPmediate- 223 - [6 (6- I\/Ethyl pyrldln 2-yl)-1

y I'S prepared by an
anal ogous nethod to that for

o g&ft{o[ﬁg( gefgﬁﬁﬁw.fc&rﬁa séid BQS-BroYﬂo_)py_lidiH=33—yI)|—proB—2-ynyI ester

yrrol o - yrirdin rraln-o- - (o)
[ieraracieta e Greti, f5 Btk 55t R e’ 13 i< pEEAK-E: )3 ea. 4.8
rﬁr‘ﬁ@l' 61 Mg) aﬁrmm@dlaaﬁbJperamrfé Hyeﬁobmbnc@qt\ecmmbH & Co. KG,

e e e e e

for122El -T hleﬁtaammdwahe |s2<2ia>le|km¢> haheford ddvitigovaderi and extracting the mixture

( vri din Yf
41 20Rp o By G Rer  Y1B3RI MeLe phhe souentgarg moved
\m&) Puification By dolummdhromamgraﬁ@) YIP|§S theditls sempend Wﬂbttm 301/303.
(5 mM), then TEA (1.5 eq, 3.61 nmol, 0.5 m) and
met hanesul fonyl chloride (1.5 eq, 3 61 nmol, 0.28 nl)
latesmadigtas. 229 8dr228ul ting mi xture is stirred for 30 mn
e bidunglhieRhendidlnbien, of water the |ayers are

separated, and the organlc | ayer i s dri W%é MySO4,
4- [Héqr@ao bufin-SmeER  dpdd RS PRgmeda ure

[g' bR ldﬁ\@—%ﬁpl@@ﬁ%%‘j@metlﬁlj@ahm&Q[ntﬂ?ﬁie&t&e 229},

Br ono- 5-
Be AIPPIFSRY aﬁﬁﬂ?'@ﬁ?%ﬁ Rethod)fo)thas Ry BropRs PGy ditorsP g ign-1-v)-
|§r8ﬂ) H'thﬂppﬁlﬁln@%hlﬂﬂﬁﬁalﬂté QP4) By a&l4ting 3,3-difluoro-pyrrolidine hydrochloride

- (5-'br ono- @érldln 3- [ prop- 2-ynyl ester
'fmtf‘%FﬁFé?ﬁpa NHFBYIE( l"1.95 mol, 566 ng) in DVF (6

r)pharne (8igahaduldcReCS. (&15 usay), 4. 88 15 nmol . 674 nmy)

nd 3-di Iuor r ydrochl ori de (ABCR GrbH
‘% ' RS (RS %’ﬁ%é °9‘Sq%’{3(1 2 eq, 2.34 nmol, 336

The resulting mxture is heated at 80C
Intermediate 227

[3-(5-Bromo-pyridin-3-yl)-phenyi]-acetic acid methyl ester
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for 2 h. The reaction mxture is cooled to r.t. before

addi ng water and extracting the mxture wth EtCQAc.
WOre9/e87gzmi ¢ | ayer is dried with MpSO4, filt erRi/ERR06D/050225

the solvents are renoved in MACUO. Purification by

col um chromat ogr aphy vyi el ds 2t he title conpound;

[ MtH] + = 301/303. 20 Internedi ates 225 and 226 The

foll owi ng internediates,

Ta.2[slulien B[RS DY RINAD-Y) 9heﬁv%5¢e§69ﬂ9|<'rtwﬂw& P ea. 41
n(n‘\d“ﬁf gﬁﬂ'ﬂtﬁq@ )is added thlonyl chloride (1.5 eq, 6.16 mmol 0.45 ml), and the

re(quwp% m%lgrgg?t 5%%9@”362@?4 Zr PE‘P%HQ?%H)&,% dllg E?()Lé)gﬂr]rswp is added

aﬂ@t:,t'i‘rﬁﬂ:] k@ohtihakd fo@lénother 20 h. Addition of 10% aqueous NaHCO; solution is

f%lpwﬁt? qo?ar}g ﬁlonp\gl/p%g ’f‘horcir% ra}%artlsgéi %ghl%ll\%[gsa; |Itered and the

s3lyéntslbrfel ra@peedply vaabi Bl rmeatlwwdlf tetireds rdisturepyt W'Wm@Chromatog raphy
corr I | 30@6
PP TERAG b, BLEeq HRTEE (P PIRIRE, | i ne

(Sigma-Aldrich, St. Louis, USA). 30 Internediate 227

pvri di n-3-yl)-phenyl | -acetic acid nethyl
"Ltg"ﬁéd'%(iggogl 087225 PCT/ EP2009/ 050225 -122 To a
501-0if )

-

{ » 3 3-yl)-phenyl]-acetic
acid (Intermsd| at e 94) (1 eq, 4.1 mol, 1.2 g) in THE

(15 M) is added thion 0 15e, 6.1 I
T LY O HEHoRE PNERRLT TN HENE (ALSTREA e a0 gF ot 07
Mhé, 88 gf intpvA tn%nnlb\/sr@hidesd BérafolrRaldenyael25 &, 352hnol, .56 g) and
f&ggqegql%ﬁg%gsg - g Wﬂe@d{n%ﬂ%ﬁ %}eé‘t@é EQ(? Pfor 2 h. After
Mllr@)(& Faid rﬁiﬁtu‘m TslflltEE&Dde tRehsoh@ngjiamérooMed yoderi redupef ggessure.
tilt t t
A:I;\fgg 88,0 hﬂﬁfﬂ??lﬁ is follg\{vlgcg) ?fextr%@ﬁoe W& E @kaﬁ% &%éﬂ @Ia&&@&r‘?‘éﬁj ith

cr u e mxtur col umm

NgB@ntiteogt, aphihe sphentant BMOPeY in yrwuedo Oive the tmeecompound [M+H]" =
? und; [M+H] + = 306/ 308. Internedi ate 228 10

2‘[;1 - (4- Brono- phenyl ) - 1- met hyl - et hyl | - di net hyl -am ne To

a solution of 1-(4-brono-phenyl)-1-nethyl-ethylam ne

|He%§§,ggdé2@te 197) (1 eq, 6.07 nmol, 1.3 g) in DW
are added par af or mal dehyde (25 eq, 152mmol ,
%[456- Bgﬁym%rﬁﬂ'd"f‘%‘ry'r)np enydilgmety- eé’&Xa”@'ie mol, 4.19 g). The

i§ S:%F!larteﬂ e amax£1ud@slrﬁetrhtﬁﬁb@mat adr 3&9@16 ouc{s;{z +6-maftyepyrid &-2-yl)-7H-
coo

SPGB P TP RBr Fatee iy Beies S0 ifie Gy reviechs
@fsy@teehethg- d‘yadlhwmcwbyyrem 2, 2l dyomidivi-4-l]- By e 3- ylthr@amoyl} -ethyl)-

SR e 5% Sy 3

G OIRP QY cafdditi =cid | tertaﬂﬁyl 24dr. (Intermediate 87).

Intermediate 230

4-{1-[4-(5-Bromo-pyridin-3-yl)-phenyl]-1 -methyl-ethyl}-morpholine

A mixture of 1-[4-(5-bromo-pyridin-3-y!)-phenyl]-1-methyl-ethylamine (Intermediate 229) (1
eq, 1.72 mmol, 500 mg), TEA (3.5 eq, 6.01 mmol, 608 mg), and 2-chloroethyl ether (Sigma-
Aldrich, St. Louis, USA) (4 eq, 6.87 mmol, 0.8 ml) in DMF (10 ml) is heated using microwave

radiation at 150°C for 1 h. The mixture is concentrated under reduced pressure, then sat.
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20 Internedi ate 229
1-[4-(5-Brono-pyridin-3-yl)-phenyl]-1-nethyl-ethylamn
wa2009/887p2%epar ed by an anal ogous met hod to t hatPGKEP2009/050225

3-am no- N-{5-[ 2- (6-net hyl - pyj di n- 2- yI) 7TH
pyrrol o[ 2, 3-d] pyri m di n-4-yl pyrldln -yl } - propi onam
de (Exanple 50) (Route G by repIaC|ng

2-{5-[2-(6-met hyl - di ‘1ol of 2, _ .
aéqu)}]@p‘ll[aﬁﬁé)d isql;?jt@nyqs ]ag%}qlr \‘OIHQVVW By. %XP’@QPBM%’@E\%JWPJQafg layer is
dﬁéH \Dﬁ:ﬂmgsca? Fiferb@ rahd E 30lveR SR removee mnedid Parib@tiombt the crude

bronn r|d|n 3-
iy CeR YL CREBHERPET kS e de gompound: (MeHy =
361/psxernedi ate 87). Internediate 230
4-{1-[4-(5-Brono-pyridin-3-yl)-phenyll-1-nethyl-ethyl}
-norpholine 30 A m xture of
irtefrdledi&te 280OND- pyri di n- 3-yl ) - phenyl ] - 1- et hyl - et hyl am n
di af. 9

ng), TEA
- P ; ﬁ#%?%@?hyl et her

(Signa Al drich, St. Louis, USA) (4 eq, 6.87 mol, 0.8

\ HohF 1{4]@ t%'ér)l? b%oﬂﬁﬁwghéﬁwﬂgﬂ&hﬂfe@w@ne (Intermediate 229)

at Ion a xture 1S concen

(Uﬁ@é‘r72rfém\9b B00 pekiadiie(10tHis added Noh(boee, D% DS 1 '6355) and the
ré’%&w&ﬁ%@?&}%/ Qém%a%r 3038 aaﬂwwsz N@H@%aa@ll (igiv@PAliEch, St. Louis,

Sy b9 s SarEodl 1) st 554 Peare are“ﬁ%at%ﬁ%t Tk 2v

agliébuk M@V—ﬁ@ atjdbd\/ asdihe nitktuiefis edtdctea voth G, cr ude

m xture p [

TR Eon B G BURAL Mo hored e YRR bl e
9@l the title compound; [M+H]" = 335/337.
2-{1-14-(5-Brono-pyridin-3-yl)-phenyl|-1-nethyl-ethyla
m no}-ethanol To a sol ution of
1-[4-(5-brono-pyridin-3-yl)-phenyl]-1-nethyl-ethylanin
e (Internediate 229) 10 (1 eq, 1.72 mmol, 500 ng) in
DMF (10 M) is added NaH (1.2 eq, 2.06 nmmol, 82 ny)
and the resulting mxture is stirred for 30 mn at
r.t. Then 2-bronoethanol (Sigma-Aldrich, St. Louis,
USA) (2 eq, 3.43 nmol, 0.24 m) is added, and the

m xture is heated at 100C for 4 h. 2 M aqueous NaCH
is added, and the m xture is extracted wwth DCM The
organic layer is dried with MgSO4, filtered, and the
solvents are renoved in vacuo, 15 giving the title
conpound; [MHI + = 335/337. 20 WD 2009/ 087225

PCT/ EP2009/ 050225 -124- CLAIMS
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1. A conpound of formula | T1 X N Tz NHT3 5 in
free, salt and/or solvate form wherein Tl is a 4- to

WO 28098YA38r ed het er ocyclic group bound to the PESEPH09/050225

the nolecule via a ring ca[ng atom or

CA- C15-cycl oal kenyl each of Ich is unsubstituted or
i ndependently 10 substituted at one, two or three
positions by Rl, Cl-Cs- alkoxz C3- C10- cycl oal kyl,
Cl-C8- al kylthio, halo, hal 8“&MScg-alkyl, anino,

Cl- C8-al kyl am no, di (Cl-C8-al kyl)am no, cyano, oxo,
hydr oxy, carboxy or nitro; T2 is a 4- to 14-nenbered
het erocyclic group bound to the rest of the nolecule
V irgcothpbliMPof ¥ bon at om and unsubstituted or

I ndependently substituted at gne, two or three
positions by Rl, R2, R3, Cl-€8-al koxy,

Cl- C8- al koxycar bonyl, Cil1-C8- aIkyIthio hal o,

hal o- C1- C8- al kyl, am no, Al kyl am no,

di (C1-C8-al kyl )am no, -C(= MM , -NH(C=O R1,

- NH( C=0) - C1- C8- al kyl - 4 0, 0xo0, hydroxy,
carboxy or nitro; 20 Rlips CIYCs- NHyl, C2-C8-al kenyl
or C2-C8-al kynyl unsubstitute |ndependently
substituted at one, two or three $03|t|ons by

car boxy- Cl1l- C8- al kyl ,

a - C8- al koxy- carbonyl ry hydroxy, 0Xxo,
cyano, am no, Cl-C8- alkylan1 di (Cl1- G8-al kyl ) ami no,
ifcfreE8aRbKABOMWAME B, wHeadiboxy! - C1- C8- al kyl ami no,

Cl- C8- al koxy- car bonyl - C1- C8- al kyl am no,

N- (car boxyl - C1- C8- al kyl ) - N (Cl-C8-al kyl ) -am no,

- £ - @4&%&6@6&%@@6}5% @rbu@maidkty khe- rbbt(cﬁih&ﬁolahk@' lixa ring

ﬁaﬁ?q& c'f‘im”( &r]_ &15&’%%? l%%gﬁeia&ﬁ %l&nglnﬁg?g%eﬁ or independently

ubstit(tel aiCBe, mloky thres posiivpk by Ral @; Cs@lka®8-Git &oxyglodRy), C1-Cs-

-CL=0).- - (= _NHAC=0).- Cl - | .
BRI 56 TG0 083 155 Per7 BB 008 Qogok e e o
hydrogp -caexwuenitro;C4- C15- cycl oal kyl or

CA- C15-cycl oal kenyl, each of which is unsubstituted or

i ndependent |y substltuted at one, two or three

Tds? 4 19ri4-peMksced heﬁgqogychﬁg@pg)Q?undF@ thepygst c@j_he(ﬁolecule via a ring
Gardoyl stdh @nd arliBuBQLtut&iomdéﬁek&'érﬂm‘sﬂ&tltuted at one, two or three positions by

F&&%E%w@q eml(a& &n ﬁeaifa%g g%n_yg%kgi ymrﬁg%% halo-C,-Cs-alkyl, amino,

@Wmﬁlﬁl@dabmk alkiRHRDM, &(“(BN'%H@K?E\%‘*, C%@é—)ﬁi;@kﬂ-ga-alkyl‘
'5)%5 =5/ B hyﬁoﬁ%ﬁﬁ%@ iy N ' S02- R,

CL- C8- al kyl - S02- NH- (=0 - NH-R3 "aryl - C6- C15- SC2- ,

R 398&; 8;%& | R 20R4RPor Cg%a-a?l%ﬁg%ns&tggﬁfead{gg%F@r‘fﬁe{ﬂly substituted at

he er ocyc iC I‘OU ound car
@@Wo,og@ge%posmons y carboxy-C;-Cg-alkyl, Ci-Cg-alkoxy-carbonyl-C;-Cq- alkyl

Ot

hydroxy, oxo, cyano, amino, C,-Cg-alkylamino, di(C,-Cg-alkyl)amino, C4-Cg-alkanoylamino,
carboxyl-C,-Csg-alkylamino, C;-Cg-alkoxy-carbonyl-C,-Cg-alkylamino, N-(carboxyl-C;-Csg-
alky!)-N-(C,-Cs-alkyl)-amino, N-(C4-Cg-alkoxy-carbonyl-C;-Cs-alkyl)-N-(C+-Csg-alkyi)-amino,
amido-C4-Cg-alkylamino, N-mono- or N,N-di-(C4-Cs-alkyl)-amido-C,-Cg-alkylamino, tri-(C-Csg-
alkyl)-silanyl, halo, C;-Cs-alkoxy, Rs, ~C(=0)-R3, -C(=O)NR4R5 -NH(C=0)-C;-Cg-alky!
or -SO;NR4Rs;
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ring nitrogen not bound to a double bond, via a ring
nitrogen or a ring carbon atom and is 10
WOUNSMI8332Pt ut ed or independently substituted aPCHHE2000{H90225
or three positions by oxo, anino, halo,
Cl1- C8-al kyl am no, di (C1-C8- aI%@T)anino, cyano,
hydr oxy, carboxy, nitro, Rl, Cl-C8-al koxy, Ci-
C8-al kyl thio, halo-Cl-C8-alkyl, -C(=0-Rl, -C(=0) -NH2
Raris C02-aWHGC - Ré-Cratapl iRBordy«eC -ayiiqade g nedch ohylich ipeynsulptituted or
u@jep%e%ékéﬂbgmﬁe’at Qﬁe(% @h@b%%&@d&}%o GBidChpdrodP Ry, Rs, C1-Ce-

agplr@|%1g8ﬁﬁw@qur@8dléq)1k% alkylyamino, cyano, carboxy, nitro, Cs-Cis-aryl-
osiy (h% @c@élkwl Namsnamigm @eaaélwlmRsN E(-=OaikBly, RRE, @-alkyl,

ARG T A-TRe- SRR Tt O Fo F G i T N

-32,-R$ (3-Ch-ali@l-SO;-NHQ -C4QyaNib R, @ty sy B0y C1SI0G-Ry o0 L0, NR4Rs;
bound to the rest of the nolecule via a ring carbon

atom and is unsubstituted or independently

Rsbs #H tb Ut ederalterethiesterovysliogrotip beendpdsa tarbars atoyn qR1if it ROmMprises a

@’nﬁ.{g erpﬁot%loﬁﬁ)ﬁ% aho%Lb@g[ﬁgF C%F?lgﬁ@%g%‘ﬁwla' rlng carbon atom, and is

L@gul:@gwmdwpraiﬁpq@em&y qu@g‘ut@gd amq@ytvx)oagﬁtrﬁ@e po@(on@)bNRﬁR@mmo halo,
G "&"(a@yQ}rRJo d"((b!"&ca@lya%océyaﬁ\bk er‘H@%oxi}Mﬁtﬂp R, 0%0C,-alkoxy, Ci-

roxy, carb np %$d ccording to
Q?’raéhVW?"l haioncf?ae@ky' SQKTO)dﬁd7CdrO§HH¥/8t ] wher ei n
30 Tl is a 4- to 14-nenbered heterocyclic group bound

o the res e | ecuLe vi in r om ofr,
o016 245 AR MVSEH Br- irecar e O B P A e . o
danndapepdenCl-C.-alkybst G(:jiéalkylﬂzlljnab %;aﬁkgﬂi(@&?i—ﬁryﬁnlmmo C1 Cg-alkyl, -

0 al koxy, - -cycl oal kyl ,

(glat% %Qﬁég%éf%ﬂygéé PCT/ EP2009/ 050225 - 126

al kyl thio, halo, halo-Cl-C8-alkyl, am no,

'ﬁ%ﬁg&?abﬂﬂr ,Nhd di (C1- C8- alkyl)anlno cyano, 0Xxo,
rox

y, car oxy or nitro; T2 is a 4- to 14-nenbered
heterocyclic group bound to the rest of the nolecule
Wis@itRerN &k carbon atom and unsubstituted or
i ndependent |y substituted at one, two or three
positions by Rl, R2, R3, Cl-C8-al koxy,
v@h@prabuk@mmathmw thetCIg i€8-4alok§d tb hh@nerﬂﬂﬁr@d heterocyclic group

b&w%@ct%%reg[ %)}F%/ glmeﬁlg]e vuaé(rlné)%%ﬁg '@1 H}sﬂs’tituted or

inddipleCied)ly SbsC8tedlak yhe, tMRdJRBreempaln@ws tty>&x Rhydr ©x§g-alkoxy, C-Cs-
&%%%‘éég%r Fﬂbt EI?ynh}’oOh Hafo- §1gc§|k§?}' d¥ho, &20 Cﬁkﬁén‘ﬁﬁ@ﬂ Ci-Ce-

unsu stltute | nde end
aﬁwb@munpuﬂéi@)ak&%nW ¢ Ror -NH{EEe)- ﬁo%ﬁlkwd‘é,Rﬁy cyano, 0xo,

rﬂﬁg&f%ﬁﬂmﬁy&ﬂQﬂ,an1no Cl- C3-al kyl am no, di (Cl-C8-
al k )anlno Cl- C8- al kanoyl am no, hal o, Cl-C8-al koxy,

R3, -C(=0)-R3, C( =0) NR4R5, - NH(C=0) - C1- C8-al kyl or

2 ﬁ%m‘%éﬁﬁi ackraiRg tb Slafdb1 Gl Bedraylt andlér ohatechpah atldkath or

C4- C15- cycl oal kenyl, each of which is unsubstituted or

T, is a 4- to 14-membered heterocyclic group bound to the rest of the molecule via a ring
carbon atom or C4-Cqs-cycloalkenyl each of which is unsubstituted or independently

substituted at one, two or three positions by Ry, C1-Cg-alkoxy, Cs-Cqo-cycloalkyl, C;-Cg-
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I ndependent|ly substituted at one, two or three

positions by oxo, halo, hydroxy, Rl, R3, Cl-C8-
W(h’AOR‘yl]D&nﬂSo, am no, Cl-C8-al ky| am no, PCT/EP2009/050225

di (Cl1- C3-al kyl )am no, cyano gsar boxy, nitro,

C6-C15-ary|- oxy, hal o- Cl- o2 ATkyl , - NR4RS,

RARSN- C1- C8- al kyl , RARS5N- C1- C8- al koxy R3- Cl 08 al kyl ,

-OR1, -OR3 -C(-O)RS -C(=0 - N C(C
alky@(ne;(b)alo(jnmc .C@a@l;@)nrplQ Cg@lﬁylﬂpﬂgo dl@@ _)mlno cyano, oxo,

NH- C(=0) - N+ R3, aryl -C6- Cl15- S02-,

hy&é@p%?e's%g&-”gg%NM% R3 is a 4- to 14-nenbered

het erocyclic group bound via a carbon atomor, if it
T, GPATHY th 3 @ Snenbdréd g tétbtychg goup Bburkdad thed rest Cﬁtl’(ﬂﬂﬂdﬂé@ﬂé)ﬂad ring

ca\{p:?gagg{ %Q%lfrgagﬁﬁng?ﬁgrgé%%géﬁqu S%%L PQ"FF%E?E% t\g{;gr {hPee posmons by
R10R., R @eCpaiixly | OnSs-dikoxgeanboraiCas-alkultig, ha®, halo-Ci- C8 alkyl amino,

C1%Oa§}<§lamm% gﬁg‘b alkﬂ a(n% @(R?Krlf%{z) aW‘H%I?T(%)% f"ﬂm C=0)-Cr-Cyalkyh

NRGBs alykryd, bk, diydrioay, oafmxm%ﬁq(yl -C(=0 -R1, -C(=0)-NH2

or -S02-NH2; R4 and R5 are independently hydr ogen,

-R1, Ci1-C8-al kyl Cl- C8-al k 0, C6-Cl15-
Rias S;l Cg-@gylcﬁgcaglygnvbgro@gcgaél yl unsn?bstl%tgd or mdependent% substituted at

on@ltv\@%r %Hrgé’ F@Hﬂoﬂ@bﬂy@waby}é%blammo C,-Cg-alkylamino, di(Cs- Cs-
am no
aIky@gmm Gt Qmal%@%:ylaq@m Ea]ﬁ%@ al?légﬁy (.ﬁs ]\:zﬁ‘z& gﬁdcﬁig

NigicE=eiC, . @lkyarn-sOMRe09/ 087225 PCT/ EP2009/ 050225 - 127
Wth the proviso that if Xis CH then T2 is a 4- or
6- to l4-nenbered heterocyclic group bound to the

R St-Cafaryih@,-Bnlogdodliey! vi Gu-Gisicieieplksayberrhaaf ojchashengugstituted or

mé@&%%’e‘%l}/ %ﬁgsﬁ@te%rat oh@q\ﬁggpmﬁéétdo)éltéﬁ‘sg?é%uﬁ&@ h%ro%n@% Rs, C1-Ce-

oslI t
aII@]_thl@SaralngJ%cﬁ@y@@i%@wmmcc@g- yl}ﬂr’rkr)u/q AN, caﬁgq»@ nltro CS-C15—aryI-

>Jg §1CC§rk§f\' ‘ﬂR‘ Res WRNQ @J—al @J%Ml@mefﬁmoxﬁ'ﬁs@w SRelkyl,
)am no R4R5

Ry OB D) N RSO MR Rl SRR SR -SOLNH
S0 O YC Pl kyHST, BH- 3.C (A0 e Ladl-GfC 186, BORR20r|-SONR.Rs;
according to claim1 or claim2, a salt thereof and/or
a 10 solvate thereof, wherein Xis N 4. A conpound
ROE atthe faomembarel haeowydicygoupdoohdiimaadon @han o, # it c@mprises a
rnr%ﬁ!uttr%n%{) ungrt]éjégéda% t?c?h%l Mg%qln%ﬁﬂbgg grcmlﬁﬁﬁb%tbﬁ and is
uresulstittdd vmm@endénly pubshilpteddit a9¢. e aNtAragi RRSHOMS Wgoxo amino, halo,

b? @]aneﬁfwgrq (‘CI']@ a| |MI§HQZ§£HK; H?&gxﬁEa@H)@SﬁllrbLUR?%N@J—JIKO)Q/ Ci-

inyl bound via a carbon
Ca@lbwmphmloﬁs Qaﬁﬂ‘M'bsQ(r@hEedC(ﬂO YN 1R by
C1- C8-al kyl, C2- C8-al kenyl, C2-C8- alkynyl
pi peri di nyl - C2-

R(g_nd@_argmg?p%]dﬁgt}yﬁpﬁgn | &Q’gﬁe@&ﬂvkmmo d% 88 aIXyr]%nﬂno Ce-Cis-
afly Cazalar) -2z, ey I3y lamino-C;-Ce-alkyl, di(C;-Ce-alkyl)amino-C.-Ce-alkyl, -
C1- C8- al kyl.pyrazol yl - C2- C8- al kynyl ,
Cﬁ"@%y?ﬁ dkyé‘ég' tal kynyl ,
di hal o- pyrazol yl - C2- C8- al kynyl ,

T%WEQ'&@XJN&%%F@' al kynyl, thio

X is either N or CH;
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nmor phol i nyl - C2- C8- al kynyl, S, S-di oxo-thio
nmor phol i nyl - C2- C8- al kynyl, cycl opentenyl, 25
wa@ylogosmzenyl , hydroxyl, hydroxyl-Cl-C8-al kyl , PEITEPZN)9/050225
cyano, Cl1-C8-al kyl sul fanyl ;. {by_phenyl or pyridyl,
each of which is itself unsubstituted or substituted
by one to three substituents independently selected
fromthe group consisting of Cl-C8-al kyl, hydroxyl,
Cl1- C8- al koxy, hydroxyl - Cl-C8-al kyl,
withrntheproGie €&t & XKy CH, tmend- isar4- or 6- to 14-membered heterocyclic group

boﬁh%ﬁooqg(re f&t@] tgl'r)o e&ﬁr}ag% aﬁing% @gka\{t% ﬁnd is unsubstituted or
mwemow sbBtitcdat raw Awd AOthEE- p@@ttlm%m R+, B3,-Re8C30e-alkoxy, C1-Ce-

al@x{i&‘a’o@@f éoghrkﬁéh oCﬁa@' r'@(c! Etemﬁlarﬁﬁoai key)- aliylamino, di(Cy-Cs-

SHROBrRy o sol FHIO=OI ot omol P e eeno. o

hySrowy, HafeR§ i a@®r phol i no, halo azetldlnyl
Cl1- C8-al kyl, hydroxyazeti di nyl - C1- C8- al kyl
pyrazol yl - Cl C8- al kyl, Ci-C8-al kyl pyrazol yl - C1-C8-
3.al doprpudi‘cadﬁOIp)e/foaﬂmhylae(ﬁidn@toazldﬂyh ,or claim 2, a salt thereof and/or a
i 0-pyr C8-al kyl, pi perazinyl - C1l- C8-al kyl
sogff{égh?regfl’ W@?reﬁﬁpg&}m nyl - C1- C8 al kyl ,
nor phol i no- C1- C8- al kyl thlonorphollno Cl- C8- al kyl,
- )/
4. gé@)@ g&ogéfﬁe{%}r?o%ﬁ%a I PI %)goq% %%rﬁﬁ’?oggl% npgoazgeﬁ‘t therearf%%d/or a
Soé'ﬁieﬁbfﬁfy@fr wherginnbis€H CB- al kyl, N-rmono- or N, N-di - ( Cl-
C8- al kyl ) - anlnopyrrolldlno C C8- al kyl
N—Cl-CB-aIkX perazin -C8-al kyl, piperazinyl, N
5. & coppoundfith f%@'t"ﬁi??ﬁ?r ”9p59r°+a('ﬂ‘|1dY’Y~?{ﬂ'” pi peri di nyl ,
tetrahydropyrldlnyl C C8- al kyl - tetrahydropyrldlnyl

I-tetrah [ razin
T‘C%Pﬁl“g‘zq |a6)nnj; car %@/ {Ea{j i X%l{bﬁglid% orgs%bs}@ger@vylphy& -Cg-
altyal o, C, - C8-al koxy, C, - C8 al kanoyl - am no,
hydr oxyl - C, - C8- al kanoyl - am no,
am no- d - C8- al kanoyl - am no, nono- or
Tod$ pyidinyicBuad kip|a)caghniatenCthacs-ungy tetittegl] or aubsiibited by Ci-Ce-alkyl, C-
cCa|ke9§| é'z-b QQ@" (%Hblﬂﬁtcca%yﬁylkaﬁ@é(im BN Bikynyl, Ci-Co-

car - car bano
a'WF’cWrbSEyPa-@kmBDmaﬁg)vl)czc%raagﬁﬁyqﬁ-Cq\glbm%zmybpz Ce-alkynyl,
hem:'p?'@g@' K- @Lé’{wn)[aﬂh@@ﬂ:ﬁaz@ﬁz a@ﬂyhylctﬂbr@ﬁﬂmﬂ C,-Ce-alkynyl, thio

m%%ﬁol:aylréaqgcfﬁyﬂy %%yci)%égth%wqr alkyn;tlleéyrc%%grlt&\{nyl
cyGoh&ﬂi:lJ Hovitox@l, ByddoxglyQi-Og-2ki Ml&n@paﬁd i Gy—lalkylsulfanyl by phenyl or

pyrld ach of v%cfp r%ecgh‘auzr%snMstauted or ubstz?utiéyt) G5 &’ﬂﬂm sUbstltuents
1Y P'di YT, pIp

eraz
cha-p@;wde(BBy adzlk(yed fnmrpérmrpm/d:qn&smcpjhbmgmydy] hydroxyl C1 Csg-alkoxy,

h;fgmé\ﬂgpb@zb%gﬁ %ﬁhrggn%r QF\P%?M or d| C1 Cg aIkY g/?mlno Cs: Cgcﬁoifyl
hyérOX]drCéfCéraéityla/m 'ﬁﬂﬁn@k plkyll Carhwlﬁrwlkm'n@f@ Cs-alkyl Cy- Cs-
an?bxﬁcaqimw@o(:'\fakzywm@ @}{-ra|k§’I' aa/rb@xylé-& i3 dn@r%wcgmenyl Co-

er ab har maceuti cal |
Coliee PRAPIERO. é@P"t‘“‘"tpH@F“Qﬁ mo&ﬁd‘?r S&‘%B‘I“\PHP&’WOH@ dglp, azetidinyl-

C £Cs-dkye %W@MMeﬁﬁrﬁ]ﬁCdCleklepﬁéz@lyﬂ’CZCWQRVIGCPCTaijIIﬁyrazonI Cy-Cs-

S e eederI N A PR P N RS

alkyl-piperazinyl-C,-Csg-alkyl, morpholino-C;-Csg-alkyl, thiomorpholino-C;-Cs-alkyl, S-mono- or
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25 T2 is pyridinyl bound via a carbon atomthat is

unsubstituted or substituted by C -C8-al kyl,
wa@ylogogmzenyl , phenyl that is itself unsubstitRCEEPIING/050225

substituted by one to three ?ﬁgstituents

i ndependently selected from{he group consisting of

C, -CB-al kyl, hydroxyl, C1-C8-al koxy,

hydr oxyl - C, - C8-al kyl , am no-C, - C8-al kyl, nmpno- or .
S Gdpeilosr oy - rrity. enneRtial€gs-Crr-Syald), NHBEng; NN-d+(Cr
cetilkymrmmpdmhblmo S-0PARY!, NC,-B,-Stli-phevadny0-TpCplatill piperazinyl, N-

per az

BB oRiaR Y. B sUag mnr By lyatydigpyidpy S Gy
teh&la@iﬂr@&mﬂm%}ﬂrm%ﬂ}emawm;dhydrpwrldﬂnlyi dipenakin- camop;dr(plderaylh -C(=0)-)
rﬁ_b@%r %él lrgJe %rnbc%%n I( R%Qe(f a(,z-e@( Q%S'@)Cgl al(l?a'ﬁgyl -amino, hydroxyl-C;-Cs-

erazi n-
algino@i3anink @noyd-C afi- ﬂlbanmmlowhonoepﬂ@-’:‘Capka'hﬂwm@m%&s-
al h ?%{I;;?:g@ Cﬁ-éﬂéﬂ&\fyl amd"@’-cg—émaﬂ%yl &Hhino, carbamoyl N-C;-Cg-alkyl-

- am no- C, - C8- al kanoyl - am n
catAnG, A ST I-Pi Carl 00RO DD D BTS2 - alkyamino-C1-Ca-

aIE@HaﬁPa%WWpQ@Q@@%1 cg-éaﬁ&olyalokw@slyf adti=26ly|, G Ardraamy Di-

PRCRY/EHIRyk i - C@a”‘@bf* %nd@?f’ﬁo -ZHpyanrpyidingly N-(NriftizeRigerazinyl)-Ci-Co-
alljl-chbam©&- ;ﬁﬂ)é‘fwin)/aﬁydmxy@plp%@ﬂ Ip)ple)azmar Na(r?n@d—alkyl piperazinyl,

N-(N -C, - C3-pi
miiebRy RO P Y 6F S0 § STg P BpeR By
ok Bdel@Bisaih&aty|-op preéaraidy mtyrhqhnylrnemqymﬂmyhylt 34- dlhydro 2H-

thio oIinyI S-nono- or
p%?quggﬁ OX0- thlonnprphollnyl or by pyridinyl, 5 or is

i ndol yl, isoindolyl or preferably quinolinyl or
Tw§ﬂﬁﬂb@9hhﬁyl T3 is hydrogen and Xis CHor N, 10 a

(preferably pharnaceutlcally acceptabl e) salt thereof,

and/or a solvate thereof. 7. A compound according to
x¢d @it of the formula | in free or salt or solvate

form wherein 15 T, is pyridin-2-yl or

6-nmet hyl -pyridin-2-yl, T2 is pyridin-3-yl,

a {prefetdnyl phayidcditicady ydceptablapsdiytheyof] ahdier3: gdivate thereof.
5-ethynyl -pyridin-3-yl, 20 5-[3-(N, Nd

I met hyl am no) - prop- 1-ynyl ] -pyridin-3-yl, 5-[3-(3,
6.3A chrfipauod eewding)ioimﬁim-ZMf}ﬁlrﬁ)in prop-1-ynyl]-pyridin-3-yl,

S loadi ANk DIiRELREd T stdrm Yk 1 QQoslufdé%r]suBétﬁthdi ARC,-C
T_{/'FW”C&”?VE @Fm)rap ”fbe ag‘fd- prop- 1- i/n)? I'T-pyridin-3-yl, e
alkylhydr oxy- pyri di n-3-yl, 4-hydroxy-pyridin-3-yl, 25

5-am no- pyridin-3-yl, 5-nethylsul fanyl - pyridin 3-yl,
Tzsls%gﬁdrllr?yl gurnldc\llllana gargon atom that is unsubstituted or substituted by C;-Cs-alkyl,
cylcohexenyl, phenyt that is itself unsubstituted or substituted by one to three substituents
independently selected from the group consisting of C-Cg-alkyl, hydroxyl, C,-Cs-alkoxy,
hydroxyl-C;-Cg-alkyl, amino-C,-Cg-alkyl, mono- or di-(C-Cg-alkyl)-amino-C,-Cs-alkyl,
morpholino, thiomorpholine, S-mono- or S,S-dioxothiomorpholino, halo, piperazinyl-Ci-Ce-
alkyl, N-C;-Cg-alkyl-piperazinyl-C-Cg-alkyl, piperazinyl, N-C;-Cg-alkyl-piperazinyl, pyrrolidinyl,
piperidinyl, piperazin-carbonyl {piperazin-C(=0)-) and N-C;-Cg-piperazin-carbonyl; C,-Cg-
alkoxy, C;-Cg-alkanoyl-amino, hydroxyl- C4-Cg-alkanoyl-amino, amino-C;-Cg-alkanoyl-amino,

mono- or di-(C;-Cg-alkyl)-amino-C4-Cs-alkanoyl-amino, C,-Cg-alkanoylyl-amino-C4-Cg-
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5- hydr oxynet hyl - pyri di n- 3-yl ,
4- hydr oxynet hyl - pyri di n- 3-yl

w®2(403/0§22% boxy- met hyl ) - phenyl ] - pyri di n-3-yl, PCT/EP2009/050225
5-[4- (carboxy-net hyl) - phenylbgpyridin-3-yl, 30
5-[3-(2-carboxy-ethyl) - phenyl? pyridin-3-yl,
5 [4-(2-carboxy-ethyl)- phenyl] pyrldln 3-yl,

all@ %gl% lgcgggr_ %mg r&‘yrggprqﬂ% (fyl X\I {hydroxyl-C;-Cg-alkyl)-carbamoyl, N-
(nﬁﬂé%rnﬁtmﬂg-qllm)amln)) (py@sl-aikyn-cﬁFbﬁmoyl N-(N’-C;-Cg-piperazinyl)-C,-Cg-alkyl-

3%%%8%@,3?%&%{&%%%%,”ﬁi§ér¥£inyl,\N?C?-%Q-%(k%%?&ézinyl,
m&rp bdinghe thieonoyphstieshyd-nopg-rdr &, $rdi@-oxp, -thiomoprpholinyl or by pyridinyl,
orgs' i@aﬂg&ﬂﬂ&%{w Bhﬁr@ﬁélra}b'lypc}'tﬁﬁdﬂhﬁ ogls&l}umolmyl
- (2- oxy- phenyl)-" pyrid
5- (4- hydr oxynet hyl - phenyl) - pyrldln 3-yl,
T555§ﬂ&¥ﬂﬁmaynethyl phenyl ) - pyri di n- 3-yl,
(4- am nonet hyl - phenyl ) - pyri di n-3-yl,
5 (3 am nonet hyl - phenyl ) -pyridin-3-yl, 5

Xﬁﬂiﬂo(&;aninoethyl)-phenyl]-pyridin-3-y|,
5-[4-(1-am no-1, 1-di (nmet hyl ) - et hyl ) - phenyl ] - pyri din-3
-yl, 5-[3-(1-am no-1, 1-di (et hyl) -

a medzﬂar;abw-pphmapb@tich&iodémtalﬁeMajt thereof, and/or a solvate thereof.
5-[4-(1-{N, N di rrethyl am no} 1 1-di -{met hyl }-net hyl) - ph
enyl ]-pyridin-3-yl, 5-

7. mmyh@mqomngltorladwnaéther;ipr}nwﬁeluﬁ{fre? OpFrRErfY ISPV IR e, Mherein
3-yl, 10 5-[4-(1-{N N-dinethylam no}-1, 1-
gspégﬁkgmh;6rnmp%k%nmng3¥hyl phenyl ] - pyridi n-3-yl,
dlnethylan1no} 1, 1-di {net hyl } - et hyl ) - 2- net hyl - phenyl ]

3-yl, 5-14-(1-{N, N dinethylamno}-1,

TﬁgéYm%hQYMyl} met hyl ) - 3- met hyl - phenyl ] - pyri di n- 3-yl ,

4 mefi3t-fyNdN-3-yl, 5-methylpyridin-3-yl,

di et hyl am, np} - 1, 1-di { net hyl } - net hyl ) - 3- net hyl - phenyl ]

SRR

Sﬁ-{MN(dlne{twmldo)fmy@ﬂWvlhmrﬁ'tﬁl}iiYil 1-di (et hyl)-nethyl)-p
5 Eﬁ@yé Jnmﬂ%ﬁ 'p?#rcﬁldr?a W) péph?yn&lilgﬁ% iyl

am o met hyl henyl ri
5-&{3 (4-getpyl- plperazm 1- y -prop- 1—yny$] pyndm -3~ yl yby-p yti-py

5-P3- rﬁor§ﬂo1lﬁ&kp(ré’p hL)yﬁlil]O@yylaﬁwfwl) N- (et hy|) am no}-1, 1-di (m

t hyl 3-y 5-
5?%*%@/mmpwéyﬂyﬁgﬁwyéﬁ%9$¥ N—kﬂethyl) am no}-1, 1-di (net
5 Apino=-pyatiRya-yI - phenyl] pyri di n-3-yl, .
5%&%6@¥§@£Péﬁp %Qo , 1-di (nmet hyl ) - met hyl ) - phenyl ] - pyri

nDrphollno 1, 1-
5-dydnoedyhgih-B-yiet hyl ) - phenyl ] - pyrldln 3-yl, 20

B N DR 9P o)y
5453-{carboxy-ethy baph el aidioded, Wﬁ)(cqﬁg@wmqt F?heavlhmgtdm 3-yl,
523 {ﬁca@%x?l'eq{yﬂ%@wu%@mw eyl cQﬁB@ﬂNétkﬂPWs’n f- Byr%ldlﬁﬂyl

hydr ox hyl ) -'am nonet hyl } - phenyl | - pyri di n-
S@yyqoperger[ I e{\y\p_ Qyzldhwy}jyl Mt: HW)(71 @/l) pyridin-3-yl;
ogre,sﬁéw p;arhﬁm/ly pyridin-3-yl, o
%Ly Xyplgerw)pym?x%p[opyl)-amnonethyl}-phenyl]-pyrldln

5- [4 {N-(3-hydroxypropyl)-am nonet hyl } - phenyl ] - pyridin
-3-yl,
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5-[3-{N-(2- hydroxyet hyl ) - N-net hyl - am nomet hyl } - phenyl ]
-pyridin-3-yl, 5-[4-{N(2 hyd
WOr2909/e87351 ) - N- et hyl - am nonet hyl } - phenyl ] - pyr iPGTHEP2089/050225

5-[3-{N-(3-hydroxypropyl) -

am nomet hyl } - N net hyl - pheny! 13%yri di n- 3-yI ,

5-[4-{N-(3- hydroxypropyl) - N et hyI 30

am nonet hyl } - phenyl ] - pyri di n- 3-y

55 4{rBstHdNy-{pbemienyyidingt thya-(3- raﬁrth%r@lehxll pwiginehyl §-(Bpethaxyphenyl)-
I&HB 5 [4 {N-(carboxy et hyI)
M hone Ehenyl ]-pyri

554{hssdfpmqezhw YRR ELFrptY. 54&1%&9@(%%}' PRERISAY B Y i n
3 arﬁfrlnomethzyl phenyl) pyridin-3- yI 5-(3-aminomethyl-phenyl)-pyridin-3-yl,

[4-{ car boxy am nonet hyl henyl ridin
5[3<1r9m"\96h2‘669?'t¥§‘?2@‘£ é@zr/ EP2009/ o5>o/2}25Io 1%1] pyrid

5&4{ ﬁa{nmu(ﬁaﬂimwym&fehyl) Yphehyiray hgih-3ayirisHBteRyrd} 1, plaémepihi!)-

q’fﬁfﬁl}é y,15|[4{|\|-(c:arboxy
FW Yani nonet hyl } - phenyl ] - pyri di n- 3-y
594{( B{Pﬂ Nc(llﬁem&lﬁmﬂw}” Atdiymithyreetiyl) PhenyU pyridin-3-yl, 5- [3 {N N-

d@“m@q%%% ?E‘é{ﬁ Jme pﬂlﬁkﬁy@yﬁblp am nonet hyl } - phenyl

4-(pyM, Nehrmﬁthglagnino} g, 1 ds {methyl} methy -2-methyl-phenyl}- pyrldm -3-yl,"5-[3-{N,N-
dﬁnét ééané}“ﬂ @Rmmgp} Bemyh-20RERYILohe AL SYRERLY | 3-faph gRyN-] -

dqrn@thﬁ@swe}a%/ ﬂ)@hwewrrﬁmn ametairebanyl-pyidinsayl PN NG n-

dandth lammo} 1,1 dl{methyl} methyl)-3-methyl-phenyl]-pyridin-3-yl,

5 %ﬁéﬁépyo(rwﬂhdfﬁu 3101”3’ %ne[tlw rﬁgt?wyl)'\bh%%ﬁ‘kﬁynd%”é DeBBL ok
f(y%&mwﬁﬁé}mvbr(rﬁﬁhwhﬁ)ethwmdsrw#pyadmﬁfwret hyl } - pheny! |

%@%’(il{ﬁﬁg By]d(;%()fy'ﬁgwétr\hmetryﬁea@m} 11 dz r'aethyléme}hyl) -phenyl]-pyridin-3-yl, 5-
[5((-Bv-Eomypinmdy ethg it thy priaeningl - 1pq16medhw rgetpy!)-phgmy!l-pyridin-3-yl,

%Aﬁ yQﬂQ+ :1 ﬁgd; Hﬁ%ﬂ/ﬁetﬁw ;?r%:nﬂr %yri\ﬂn +3-yl. 5-[3-(1-morpholino-1,1-
@(ﬂ%vfﬂm&i'm&qmevi pyyid Y'dl n-3-yl,

55[4(@1 rﬁétHﬂé:ﬁmBnﬁJﬂWl))mQWl] %’r;ﬂm% W 5-[3-(N-methylamino-methyi)-phenyi]-
| 'or o- phenyl’) - pyridin
F!?f' 'Zl 3(V.§ hydr oxyazeti di n- 1-yl met hyI ) - phenyl ] - pyri di n- 3-

5‘!4 N,N- dlmethylammomethyl) -phenyl]-pyridin-3-yl, 5- -[3-(N,N-dimethylaminomethyl)-

nmet hyl - pi perazi n-1-yl net hyl ) - phenyl ] - pyri di n- 3
pr&%‘y' éu*/”fjf? 3(Q met hyl - pi perazin-1 15

iytsn{mt hyiy_)iﬁopmmml-a]mlpgnetdylhptﬁanym pyridin-3-yl, 5-[4-{N-(2-hydroxyethyl)-
&0 Ei, %th&li:)&%%w BYHairP3-0eE RN alrd SG 5 BY)-arRER¥inl 1-BYEdyHIpyridin-3-

i 5—[@'4{Nf (8 teropyorony!wernomatayi-gperdt mirN=3¥enyl | - pyri di n-
g[fiy J\ydrox%ethyl) -N-methyl- amlnomethyl} phenyl] p ridin-3-yi, 5-[4- {N (2

fB’d[Qxyitbylbléﬂaeghyﬁa@r;%)%ﬁya@pﬁymﬂ de'P&l 5383;&' 9 hydroxyprépyl)

énL&nétﬁylpﬂfrﬁ@thﬂp?er}dlpwﬁ@%?&g I5=p xmd BiJthfg8x3}|pPopyl) -N-methyl-
rrolidin eny ridin 20

?J“‘(‘Qmﬁ%}"} BhGnyi-Ryst %?yghenyl ) - Bzrl di n- 3- zl

519 th-@hpeKy-ehetyI-aprinopteetyHphemyirdyddin-334,yo-4-{N-(carboxy-methyl)-

@n%ﬂm%tﬂyl}m’&%‘&ég& ane5 FIS %mx%zarﬁ?&'%@h ﬁﬁérﬂétﬂylf’pﬁ@nyl -pyridin-3-

wys- [4d{Nn(-2&aytjoxy -ethyl)- ammomethyl} phenyl]-pyridin-3-yl,
5-[4-(pi perazin-1-yl -C(=0)) - phenyl ] - pyri di n-3-yl,
5-[3-(pi perazin-1-yl-C(=0)) - phenyl ] - pyri di n- 3- 25 yl,
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5-[4- (4- et hyl - pi perazin-1-yl-C(=0)) - phenyl ] - pyri din-3
-yl, 5-[3-(4-nmethyl - pi perazin-1-yl -
WQ?@&D)W%@henyl] pyri din-3-yl, PCT/EP2009/050225

5-[4-{3-(di net hyl am no) - pyrr%)ildln | -yl met hyl } - phenyl }
-pyridin-3-yl,

5-14-{3, 3- (dlfluoro) pyrrolidin-1- ylnethyl} phenyl } - py
ridin-3-yl, 30 5-nethoxy-pyridin-3-y

553-¢h-iexyoxpyndtierN-8:ejy]- a@mpg\@mm})ﬁbwﬂﬁwqu@,swl F-1g1{N-(carboxy-
TW)%‘ﬁweWT b HinBmamyi phéiy(]@fll‘ﬂﬂrh Yy Bqﬁﬂ{rm@-cmm)wdétﬁwﬁr ikthyl-

asw[ocwfyﬁﬂ{h\géﬁw;'gv}&?ﬂ yﬁf n{BlI(_ZW{:qog}/ ﬁthgl Slrmet}qyl aminomethyl}-phenylj-
ridit-8-yAM no- propi onyl ) -am no] - pyri di n-3-yl, WO
009/ 087225 PCT/ 9/0502 - 13
S hi4mgth ﬁ%ﬂm\%wﬁ"@mmﬁ ?%meay'fwdm e FY
5e{hbﬁfcdnbmlhgétmmmnqwmml}emﬁlnyl]—ayndmeij -yl, pyri din-3-yl,
5%31{@ gmgﬁw )){:ﬁr%n]w rﬁ-yrlel f%mmne?»\%% pQémT %ybﬂljm -3- yl 55[4 -{N-

fo- pr pl ony am no
51€(l1bk)$t3lfh>yhylmMrN}me)hbemgingtth}—yheny pyrldm -3yl
sl G Wb r@ingr Sl n-pyridin-3-yl,
4 rﬁé F@Tlnwétﬁ%%ggﬁﬂpﬁﬁ)ﬂblgnﬁ%lgﬁ(ég?‘g%?/&] Carhvg@n%y}/i p}g&/;nl dy
5 - @Fymohﬂ%p{\wy[)gpy@ql{p SNI 50(,3ﬂ7@qrﬂr%l|5(prph%)yl -pyridin-3-yl,

5e(t4hME|]o 3&@5@?5@0&@3 —{ys- '(Zjﬂlibré’lpb(ényl) pyridin-3-yl, 5-(2-chioro-phenyl)-pyridin-3-

hyl - pi perazi n-1-yl)-propyl]-carbanoyl }-p
Vilrl d| n 3-yl, 10

Sl 5“9%*@%1%@%%%&@%% ayydindim- 3-y1 ] - pyri di n-3-yl
%L“#%“eﬁ;@/ 'B?fﬁ’z Bfmmetgylsmftwehrx' Ly 59 Ba-(a-methyl-piperazin-1-
57 LD eI s PipSr i B | Dy Ty, &

Ik D R e
{4p¢naetiol- pl@ew)w 1p>9)rﬁ>fmnwl Byrigin-3-y115
%{4&@?%51[1@ )p) ﬂhe)ﬂll p)ﬁ’ﬁdrnl-ﬁ%/!% - 0{)‘ razm -2-y)-phenyll-pyridin-3-yl,

4-hyd roxy-piperid
56- PN”?M'“‘WI‘W@I”MD BY"W“ 3'Y'5 (4 net hyl pi perazin-1

Lp%‘rr@b’tﬁﬁ g—'yppf%n)ﬂb pyriid3yl, di nyl, such as

o 3'] bi di n-5-yl, 20
L oty oo o 4

§{4 (dlmmNW¢!pafmmmnﬁI brydny [[-Byrfid By Ip §-{4- di-ineBomyli-piperazin-1-yl)-phenyl]-

% tetrahydro-[5, 4']bipyridin-3-yl,
%@?Hiﬂ’dlhydroblpyrldyl such as
{4-(pptitayin-13yl; %*Qmphymmyadlmﬁm S4131(BPpREINdrrCE=QP-phenyll-pyridin-3-
ﬁcetyl di hydr obi pyri dyl , such as

acetyl-3",6"'-di hydro-2"H[5,4"] blpg/ 3-vl,
5-[4-(4- methyl plperazm -1-yl-C(=0))-phenyl]- pyrldln =3-yl, 5-[3-(4- methyl piperazin-1-yl-

C(=0))-phenyl]-pyridin-3-yl,
5-[4-{3-(dimethylamino)-pyrrolidin-1-ylmethyl}-phenyl}-pyridin-3-yl,
5—[4—{3,3—(diﬂuoro)—pyrrolidin-1—ylmethyl}-phenyl}—pyridin-3—yl,
5-methoxy-pyridin-3-yl, 5-ethoxy-pyridin-3-yl, 5-isopropoxy-pyridin-3-yl,
5-bromo-pyridin-3-yl,
5-(propionylamino)-pyridin-3-yl,
5-[(3-hydroxy-propionyl}-amino]-pyridin-3-yl,
5-[(4-amino-butyryl)-amino]-pyridin-3-yl, 5-[(3-amino-propionyl)-amino]-pyridin-3-yl,
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5-(1 Htetrazol -5-yl)-pyridin-3-yl 25
5-[1, 3, 4] oxadi azol - 2-yl - pyri di n-3-yl,

WOR00%087223, 4- t et r ahydr o- i soqui nol i n- 6- yI) pyr i dAAGT/IP2009/050225
5- (1 2,3,4-tetrahydro- IsquLﬂQ n-7-yl)- pyridin-3-yl,
3,4 dlhydro 2H pyrano[ 2, 3-c] pyri di ne- 5- yl,
qui nol i n-3-yl or |squ|noI|n 4 yl, 30 T3 is hydrogen

and X is CHor N, WO 2009/ 08722F CT/ EP2009/ 050 ?
5[@@mathylsww&%'yarawa}%'e@&Y'c5a (Fyimed *&yé%?%f’%?f’"’gé -pminel-
oiier-e9f , and/or a solvate thereof. 8. A conpound of
S B i
yﬁ mathyl pyridin-2-yl, T2 is pyridin-3-yl,

6#&1%%@5% ‘i'%ﬂi‘/’ﬁ‘;‘é-/‘kyri di n-3-yl,
55[N((2—twpkwbr0pﬁ)awbgmwmydﬁiir'r33/J yl, 10
55{N(r§ Nyr@ro%é(tﬂ ﬁr%b? SJrB)fyrl @Hr% 3}/)}1 pyridin-3-yl, 5-{N-[2-(N",N'-dimethylamino)-

hoxy-phenyl ) -pyrid
eiﬂ”lY( Eamﬂﬁﬂ}cywﬁiﬁbwll ) - pyri d| n 3- yI
MID%QIHMLQI)' prBW]LdérmOsl} yayndm 3-yl,

@5%(@ %%&%ﬁ%%{%ﬂ) p&ﬁgpépa ;gb/c?lpg yﬁ 5§4)¢ ‘methylamino-methyl)-pyridin-
ﬁyu(p%maammrret thyl -phenyl)-pyridin-3-y1,

SRR PR R ey ageppraminomoto
dyridid-3(yNroyeditiphyam no- net hyI ) - phenyl ]- pyridin- 3- yI

[ hyl henyl ridin- I
%(1 et(%1HFg)rér?ém¥lll) E hy);l g pphe%y% ] p)p/)yrl di n- 3ny
5@(D¢Flwmﬁmyrlﬁo-3phenyl ) pyridin-3-yl,

phenyl ) -pyridin-3-yl, 20
m%@h?ﬁnﬁfﬂ}g&h'ﬁ%ﬂ [)-pyridin-3-yl,

%mﬂydquur@vp@ﬂ?jmréw OV n- 3-y1
§c4(raetﬁhb.9ér@aﬁhemyﬂyhd.matyld. n-3- Yl

b|@Mr|d|n§$ T@h@a¥%ﬁ1§§pdlal pyé'r ingth%ndmyé QI phenyl ] -pyridin-3
dlﬂn@tﬁtllhrywln))blph&iyy blichpaerd’ {ilrmeﬂ&-lqmlnomethyl-[&z]blpyrldln e L
ﬁ 33 tr%%l(apo [%g;%mpr‘dpneé §IZ| n- 1-yl met hyl ) - phenyl ] - pyri di
rhah(i@hywpmmw spétpes aznathyl-3y iy gt H-BFrERpyidipyrildi n-

bipyridyl, has 4' tyl-3',6'-dihydro-2'H-[5,4'|bipyridin-3-yl,
%V“'?g"% 'Ft)yn}' Suc éafc'az?cneyl yl )'5 henyl f p]yrplydl n-3-yl,

&(1(-Btepgzal-6ivi) mvm"13 Wl - phenyl ) - pyri di n-3-yl,
5-[1,3,4loxadiazol-2-yl-pyridin-3-yl,

5-(1,2,3 4-tetrahydro-isoguinolin-6-yl)-pyridin-3-yl, 5-(1 .2,3,4-tetrahydro-isoquinolin-7-yl)-
pyridin-3-yi,
3,4-dihydro-2H-pyrano[2,3-c]pyridine-5-yl,

quinolin-3-yl or isoquinolin-4-yl,
T, is hydrogen and

Xis CHor N,
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5-(4-piperid in-l-yl-phenyl)-pyrid in-3-yl,

5-[4- (4-net hyl - pi perazi n-1-yl)-phenyl]-pyridin-3-yl,
WOR20pA087225i sopr opyl - pi perazi n-1-yl )-phenyl]-  PCT/EP2009/050225

pyridin-3-yl, 30

5-[4-(piperazin-1-yl-C(=0))- ﬁ%enyl] pyridin-3-yl,

5-[3-(pi perazin-1-yl - C») phenyl ] - pyri di n- 3- yI

5-[4- (4- et hyl - pi perazi n-

a- (yr]efe@(t&;@r)an'pﬁ@qu;qlly quqptﬁb}xp_) 3al§,t|hereof and/or a solvate thereof.

5-[3-(4-net hyl - plpera2|n 1-yl -

- I di | .
sch eombaogy el (ACoGnbds SRR AR o S Ry wherein
2009/ 087225 PCT/ EP2009/ 050225 - 134 5-b ro
-pyridi n-3-vl 5- ' | am - i din-3-yl,

e 85 T EebPaRlTS P mor - pyr 1 dh oyt

5-[(4-am no-butyryl)-am no]-pyridin-3-yl,

- -.an no- ' din-3-yl, 5
ng_;s{%ﬁg:ﬁ-{%@t%r&F@ﬂ-p&g%h)&ty;q/‘?]yln;)] afnyglo] | Byrl él n-3-yl,
SeyqBenil ramybrpyridn-dral pr opi onyl ) - ami no] - pyri di n-3-yl,

5[ tyryl)-amno]-pyridin-3-yl,
% (2 n?e‘}ﬁﬁg)ﬁé%]l am“ﬂg3%opl onyl ) -amino] -pyridin-3- yl,
ﬂ-?)(mdd'@t(!‘%hleﬂ\d)a?%'é Y -pyridin-3-yl, 10

55c4[n%tﬁ§w @ﬁ@)an lhw|5($raéthaiwpﬁe}1yIPerdd1 BryI35y2-methoxy-phenyl)-
, N'-di met hyl am no) - propyl ] - car banoyl } - pyrid
HVH "36 1Y' 5 {N-[2-(N , N -di met hyl am no) -

2yt lox@astbamoyhy)- pmndlth Jir6-@-hyidyoxymethyl-phenyl)-pyridin-3-y1,
i@ladn orgétwlnﬁtrg)((papgggﬁzé @s a]m X+r§et%$ﬂ¥ll\3l) p%/ﬂﬁ F- - yl }-p

4F(NFmém;lrlamloo-pWhy@rmneGyl}ymyndm -3-yl, 5-[3-(N- methylammo methyl) -phenyl]-

dr oxy- pi peri di n- yI) pyrldln 3- yI
‘gr'élﬁ?’%th | pi perazin-1 -yl)-pyri

§-3; (W' N- blnpywia@mrppngat@),{l pk‘[egyllgpy]r‘gmp’.wl %[Sn(_l\%N wmeﬂa\flamlnomethyl)
ﬂghﬂp%¢Pm3TN| |squ|noI|n 4-yl, 20 T3 is hydrogen and
é e‘Eferab harga 3 L&alg¥

%@o@@rpaﬁin@)phg%wkpyf'ﬁ' P SHRAPBIANG PSSO T el eof . o
P CRBROBHEAYIRbyridies-§ 0 bRl aorb-paedrpyridin-3tyd Sel2edhiord- phenyl) -pyridin-3-
ﬁelected fromthe group of

—[4-(4—methyl-p|perazm—1—ylmethyl)-phenyl]—pyridin—S—yl, 5-[3-(4-methyl-piperazin-1-
ylmethyl)-phenyl]-pyridin-3-yl, 5-[4-(4-isopropyl-piperazin-1-ylmethyl)-phenyl]-pyridin-3-yl, 5-
[3-(4-isopropyl-piperazin-1-ylmethyl)-phenyl]-pyridin-3-yl,
5-[4-(4-methyl-piperazin-1-yl)-phenyl]-pyridin-3-yl,

5-(3-pyrrolidin-1-yl-phenyl)-pyridin-3-yl,

5-(4-piperidin-1-yl-phenyl)-pyridin-3-yl,
5-[4-(4-methyl-piperazin-1-yl)-phenyl]-pyridin-3-yl, 5-[4-(4-isopropyl-piperazin-1-yl)-phenyl]-
pyridin-3-yl,

5-[4-(piperazin-1-yl-C(=0))-phenyl]-pyridin-3-yl, 5-[3-(piperazin-1-yl-C(=0))-phenyl]-pyridin-3-
y'v

5-[4-(4—methyl—piperazin-1-yI-C(=O))-phenyl]—pyridin—3-y|, 5-[3-(4-methyl-piperazin-1-yl-
C(=0))-phenyl]-pyridin-3-yl,

5-methoxy-pyridin-3-yl, 5-ethoxy-pyridin-3-yl, 5-isopropoxy-pyridin-3-yl,
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conmpounds with the nanes:
4-pyridi n-3-yl -2-pyridin-2-yl-7H pyrrol of 2,

WOR089/487235ni di ne; 30 PCT/EP2009/050225
2- (6-net hyl - pyridin-2-yl)-4- Py i di n-3-yl-7H pyrrol o[ 2,
3-d] pyri m di ne;

4-( 5- methoxy pyridin-3-yl)-2-(6-nmethyl-pyridin-2-yl)-7
H-pyrrol o[ 2, 3-d] pyri m di ne;
50rgBO-REIHYBYpyr i di n- 2-yl ) - 4- (5- phenyl - pyri di n-3-yl ) - 7H
52 (Bab b%%%oﬁpﬂﬂdmwwm di ne;

g th di n-3-yl]-2-(6-nethyl - [
S PLoPRY PRICO P B pyr 1 i i mes o P
54 ¢4 AmicS-0uBkyh@xyindHpenyin-B-yp Br (3damlﬂ3-p5dp]0ﬂ2|9 ek pymidin-Byk |
Sg%lé_ﬁ%g%@}%)%{goar%k %é/ng]n%yyl ﬂ(gldm%thy% ZQB%%W@%Emo]
pfﬂ-r-i({'lr53(y”- fl uor o- phenyl ) -pyridin-3-yl]-2-(6-nethyl-pyrid
5'3)@4}/ é%rr;}ﬁ%_‘bﬁ’%l?r)% o%p?’rociﬂ @—Xf% g'ﬂr?géc@@damlﬁlo propioRy Bhitol-pyridin-3-
Ybyr|d|n2yl) 7H-pyrro|o[2 3-d] pyrlmdlne
5 nt}y bafﬁ’]b ﬁgﬁ@tntrs- §:y1) - (4-{5-[2-(6-nethyl-

rrol o{ , %?‘] pyrimdin-4-yl]-
Sdiﬁ ﬁdmﬂm@t E%TIOPY'bF?éFI%/)T?Y']rPé( B!
N{[5 ([\13‘1 (ﬂmmylbminopprﬁwl]awruseraeyj}lpmsmwy) -5pinelay(N], N pdimethylamino)-
g ? pyridin-2-yl)-7H '
eﬂw r%ibﬁ[“?y' P\’ﬂdﬂﬂ/ }r’/'m di ne;
SNINEB Y meby]- ﬁl’pérﬁzlnﬂt-ﬂh)yﬂ)rep}}ﬂanmalmﬂl}-yJVﬁdiFVB’r-Ybyr rol of 2,

¥%),1 - ni coti nam de;
{tpkpgpé{”&é’)ﬁyqd‘#g’ G- et hyl) -5- [ 2- (6-methyl - pyr i di n-2-y1)
5-métppylinpalyodie-334,d] pyri m di n 4-yl]- nicotinam de; 10

( 5-[2-(6-nethyl - pyridin-2-yl
%\{Hﬁf%&ﬁ%ga{({l@msyn%f%ﬁ@ﬁ din 4 yl]- nicotinam de;
54(4{r5et[n4meeraﬁ’eﬂw%wm Dé”ryém n-1-yl ) - phenyl ] - pyri di n- 3-yl
1 2%si ;Sﬁmﬂﬁatm bswbyr@rrﬂs gyl ) - TH
pyrrol o yrim di ne;
%'”PB” Pd-’ S&’q'ﬂ'@ Er ofy! - pi perazi n-1-yl) - phenyl ] - pyri din-3

-yl}-2 (6 met hyl - pyridin-2-yl)-7H 15

yrrol o[ 2, 3-d] pyri m di ne;
fﬁ's(@’dts Byr. di n-3-yl)-2- (6-nethyl - pyridin-2-yl)-7H
pyrrol o[ 2, 3-d]pyrim dine;

- (87 et hyl - pyridin-2-yl)-4-[5-(4-piperidin-1-yl-pheny
%)S((’g_)l/ml n-3-yl]-7H pyrrol o[ 2, 3- d] pyri m di ne;
2-(6-methyl -pyridin-2-yl)-4-[5-(3-pyrrolidin-1-yl-phen

5 BY5t4196){aR thedeof 2hdrbk BYsbivETedhdreof.
%@eﬁ%ﬁwhﬁnggﬁﬂf?lﬁ ST 6 et byl pyri i n- 2
-yl)-7H pyrrol o[ 2, 3-d] pyri m di n-4-yl]-

QYT i didinpdubid bf ta8 esiyilih- BE¢@in@eciaim 1, selected from the group of
Sl St g o5 5y e e b
PYYridil-BfI2- ﬁfrd]npgzyn?m mrnmm[z 28]pyrimidine; o

i 6[4me g\j/l ptygdﬂx% th‘yé\{,n ko é\ 73f—l B;Tr%)ll_c!'[f)gm’pg iRlegne3- d] pyri m di

4-(5- methoxy -pyridin-3-yl)-2-(6- methyl pyndln -2-yl)-7H-pyrrolo[2,3-d]pyrimidine;
2-(6-methyl-pyridin-2-yl)-4-(5-phenyl-pyridin-3-yl)-7H- pyrrolo[2,3-d]pyrimidine;
4-[5-(4-methoxy-phenyl)—pyridin-3-yl]-2-(6-methyl-pyridin-2-yl)—7H-pyrrolo[2,3-d]pyrimidine;
4-[5-(3—methoxy-phenyl)-pyridin-3-yl]—2-(6-methyl-pyridin-2-yl)-7H-pyrroIo[2,3-d]pyrimidine;



5-[2-(6-nethyl -pyridin-2-yl)-7H pyrrol o 2, 3-d] pyri m di
n-4-yl]-[3,3"]bipyridinyl;
WORNBOIT225( 6- met hyl - pyri di n-2-yl') - 7H pyrr ol o[ 2,PE-THRIYFY 0225
idin-4-yl]-pyridin-3-yl }-pheﬁ%}l ;
4-[5-(2-fl uoro-phenyl)-pyrid -_S-yl ]-2-(6-nethyl -pyrid
in-2-yl)-7H pyrrol o 2, 3-d] pyrl m di ne;
N-[ 3- (4- et hyl - pi perazin-1 & r¥|
4EiG(4-Biaro-R Y)Y Eip - (g[rgetgyl-@ytﬂyp Ewaﬁapvr@@ﬂdlpv“ idine;

4ﬁ|§5 3. ]nemé)?%gﬁé?@mpﬁ%m Bgl ]-2-(6-methyl-pyridin-2-yl)-7H- pyrro|o[2 3- d]pynmldme
zymeghybgf@eragn a]y,wpr ﬁrizd r{ietﬂ )Plyn?né yL) Jﬁ/ Wér.‘ﬁl' 3293 d¥py lmldm E -yil-
phH &ﬁS{y@pﬁ&Mﬁﬁ&Mém{awl din-2-yl)-7H pyrrol of 2, 3-d] pyr| m
4§gﬂggﬁ-@¥\p¥kpﬁ%raz§n «yﬁn%h@ ;&eyy wn%ir}]rfkg m§th8ﬁ %yrldm -2-
phrrdlelg |3l dlpuinmdhe; ne; WO 2009/ 087225 PCT/ EP2009/ 050225

N- %l%XAS)[ZI}%Lm(eQnryI gferFyi )él) 9%4 pgﬁolbla 3- cgpyrlmldm -4- yI] nicotinamide;
Na@ldimethgamino-ethyl)-5-[2-(6- methyl- pyndm -2-yl)-7H- pyrroPc/) 2] 3- d]pynr%dln 4-yl}-

nﬁoﬁam&%]ymmno N-{5-[2-(6- rrethyl pyrldln 2y|) 7
rrol'o[2, 3-d 5yrlmdln 4
No (8t mgtﬁylg@moglr@py) [2-(6-methy!- pyndl %/YH pyrrolo[2 3- Xp%/nmldm 4-yl}-

iddBidmydam no- N-{5-[ 2- (6- net hyl - pyri di n-2-yl ) -7H pyrrol

42{5([@14@@%{5%%&1 ﬁl)é)h%p@y Qyn? g%oy}}t% 6} mef%yl y?giin-%%rglg-e;
dybblof)3:d]primidny | ) 7H pyrrol o[ 2,3-d] pyrimd ine;
4?{;§£[g.1z§7|2353§r$%1¥‘?%% 2 n”hl g%yggwh r§33§h}z B\ Rry TR -2y 7
p4rr$lBR2[33d] ptinnigiogr opyl pi perazi n-1-yl met hyl ) - phenyl ] - pyr
438'(ﬁ?or§o ¥n}d'd?3 &@ 2%5%“1 Byr{dlrgt n ZRMyhroldfE 3-apyhRueE2,
A(6{rBetv-pyadin-2oPridpyd pipepEr-AA-ROY )Pt G I RRAGIOF2 By r
iézf,m%oe%llz} 2-(6- mst hyI pyr| din-2-yl)-7H

rn«;xhw(pzuq'@z[vg Yls: %vrkudmpw PAPRIRGAN- S By PYE a2,
dgp gl md i n4y|]tﬁy|r|d|n3yl} benzyl ) - am ne;
<4gneaqv¢§wﬁr%f'a. PGSBS G A2 A Ak A
whrige Byl phedyl-Defh@nge: met hyl - pyri di n-2-yl ) - 7H pyrrol o[ 2
%53%3 w%ihy et %EH é‘bl%%thw’k{ﬁén I g\?}cﬁh Y ly?} 2REeRIHh- pyr?cm Q% % _7H-

n-2-yl)-7Hpyrrol o[ 2
pydbiofar 3- d}pmrnldl«rlleyl] pyri din-3-yl }-benzyl)- am ne; 20

é_—rf& d(i‘)ﬁnéil%g/ %?ndﬂaﬁ W |7Hpé:§/\:rlof€|>if‘3 aIle bRy Bragbigyringt; d] pyr i
[2p(éfr@eglpy4rp1m Zﬁlé-t?h!aqygﬁ 2 ? d pyrlmldln -4-yl)-[3,3'bipyridinyl;
f r | de'?iﬁ}i gyrtcnrpz gls‘il?aqdynola;fz)d - pyrwluud44rw]aaywb|h-3gy|x @remet h
(g fluoro- phenyl}/pyndlnl_g {/JI}/E me[hyl’ pyrldln]Zoyy{Jli-mpgrlr(g]g[z3-d]pyrimidine;
N- [3 (4-methy!-piperazin-1-yl)-propyl]-5-[2-(6-methyl-pyridin-2-yl)-7H- pyrrolo[2,3-d]pyrimidin-
4-yl}-nicotinamide;
N-(3-hydroxy—propy|)-5-[2-(6-methyl-pyridin-2—yl)-7H—pyrrolo[2,3-d]pyrimidin—4—yl]-
nicotinamide; '
N-{5—[2-(6-methyl-pyridin—2-yl)-7H-pyrrolo[2,3—d]pyrimidin—4—yl]-pyridin—3—y|}-propionamide;
3-[2-(B-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-quinoline;
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(4- et hyl - pi perazin-1-yl)-{4-[5-(2-pyridin-2-yl-7H pyr

rolo[2,3-d]pyrimdin-4-yl)-pyridin-3-yl]- 25
WOpHe987325met hanone; PCT/EP2009/050225

4-{5-[4-(4-nmethyl - p| perazi n: gyl msthyl) phenyl ] - pyri di

n-3-yl}-2-pyridin-2-yl-7H pyrrol o[ 2,3- d] pyri m dine;

4- (5-brono-pyridin-3-yl)-2-pyridin-2-yl-7H pyrrol o[ 2,3

VB g SPYE L2 AR TR P BRRIRSI 1 - pyr i

4m1rﬂetWIz}mlﬁe-py{I5|- ghi(Grar2thy |- pyfidingeyly-ot-0f 20132, 33 pyrimidin-4-yl]-pyridin-3-yl}-

b'gll”%é{ m di ne;
net hyl - pyridin-2-yl)-4-pyridin-3-yl-1
3+e|4rpglhy1amlo{> - {;5 [&KQ}V\GIWI pysidin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3-yl}-

pftplonatRENOXY pyrldln 3-yl)-6- (6-methyl - pyridin-2-yl)-1
pyrrol of 2,

25Dy s B A P P i By BgioloRt By TSy i i

4351 tAcidrbpBedii) Dy rn@nh@l]fﬁ@yrﬂétﬂyl%’?hdlﬁ—? y@ 7HbyRId[E B Ry rimWde:;
009/ 087225 PCT/ EP

009/
St PRATRYPIPPEE i, ?’Qe‘g}" Phia”PLu ﬁXfl‘jr‘rbi3 y'&)’%é‘s@“e&ﬁy' By g2yD-7H-
pm(ﬂbPBW-]p#}demeS 4,5,6-tetra hyd ro-2H

e IR S T S TR i T
pyrcqd¥, Biciaydimivking: yI ]-pyri d| n-3-yl }- propi onam de;

né'(hg/f3 3@&%& mQ%PI' %Glg %4 ?H ﬁhgéo[g@rWH% Qy)flpyrﬁ)ém B(é/'l}rbenzyl

yrrofo
aﬂllmacetyl am no- N-{5-[ 2- (6 met hyl - pyridin-2-yl)- 7H-pyrro

03, LB L U b B 1

am@gER, 3-d] pyri mi d| n- 4 yI] pyridi n-3-yl}- propionani de;
dﬂr%thyl- (4-{5-[2-(8-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-pyridin-3-yl}-benzyl)-
3- hydroxy- N-{5-[2-(6-nmet hyl - pyridin-2-yl)-7H pyrrol of 2
AMBEY] pyri mi di n-4-yl]-pyridin-3-yl}- propi onam de;
bthy AARBL vyd-rp Yy elrictin@-yhl- ) H-Byre e rd tovyrirrio-#-f - amy iny- B Yy} leinzy)-
arP rrolo[2, 3-d] pyrimdi ne
”%6 (6-net hyl - pyridin-2-y

(A5 RH(B-olet{yRp\Bidint 2oy V*dmmnrqlo[;lIB}d]qudmﬂodl tpyedin-3-yl}-phenyl)-
pgfr[a§m(14ﬂ %M%L)Tfl perazin-1-yl)-pyridin-3-yl]- 6 (6 net h

in-2 yrrol o ] pyridi ne;

4215 ( mé’@h’o@t@ﬁfwrﬂﬁi)ﬁy@? iRrPyll6- &360%6 ﬁwdﬂpwvaﬁrﬁvzmwz) 31
d yrﬁ)%&fn@l o[ 2, 3 b] pyrl di ne;
4 raeflhy][ p4peyﬂ|n E)yp I{l&[ﬁ(\_ég)_yygp Ztyéﬁlzl)ﬂy &g& gyr? idin- 4 yI [?%dmrg -yl]-
pl4€r{y5-'r’r(e3l‘ldﬂiehéloxy phenyl ) - pyridin-3-yl ] 6- (6- met hyl - pyri
425 Pga[rgetbé prLPgH%Y l>r}1reI hd{)rﬁ)hﬁll@yr ngﬁ_% a/)}r z %¥rldtn22 é‘ W—BVHI%ZB—
dipghiimididey| ] - pyrl d| n- 3-yl } - benzyl am ne;

t 2-yl)-1
R A A T AT
4ﬁ55b445n@hy|@@erazm 1-ylmethyl) phenyl] pyridin-3-yl}-2-pyridin-2-yl- 7H pyrrolo[2,3-

dﬁljy,{rﬁldi,,g (4- met hyl - pi per aZ| n 1 yI met hyl ) - phenyl ] - pyri di
¥%6(6meth|p% yl)-1 H -

6- (6 methyl-pyridin-2-yl)-4-pyridin-3-yl- 1H pyrrolo [2,3-b]pyridine;

4-(5-methoxy-pyridin-3-y)-6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[ 2, 3-b]pyridine;

5'-[2-(8-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-3,4,5,6-tetrahydro-2H-

[1,3Tbipyridinyl;
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pyrrolo[2 3-b] pyridin e;
4- (5-1 sopropoxy- pyrldln 3- yI) 6- (6- net hyl - pyri di n- 2-yl

di met hyl - (4-{5- [6 (6-met hyl - qwldln 2-yl)-1
H pyrrol o[ 2, 3-b] pyri di n- 4- yl[1-pyridin-3-yl}-benzyl)-
25 am ne; di methyl (3- {5 [ 6- (6 nmet hyl - pyrldln 2-yl)-1
rrol o[ 2,3-b] pyridin-4 )Q(] yridin- zdy)2
Sa-(‘fée’nethyl pyr|d|n2yl )=-7H-pyrrolo{2, dpyr|m1d|n4yl 345 tetrah ro-2H-
(2 :3{tpy8in [y40|pyr|d| n-2-yl)-4-[5-(3-norpholi n 4-yl meth
ph l.o LR rim.din
Sohethonis c%egw Pl AR gr oty A A
grogiyrtaneded[ 2, 3- b] pyri di n-4-yl ] - pyridi n- 3- yI }-benzyl) -
g ngtIr%tpHn |n2 P|4d5 m%99?|T:44¥I-[p%@df 3%3 7}-Ih;:(>yrr0|o23d}plyremﬁ|r]e
4*@11@61@111 po- Wﬁi ﬁl(ﬁﬁmBmyFrF]wi@iFF%sWHfd}bwf@O[Z 3=d]m1ﬂpy¢'m myﬂmmedm -3-yl}-
\0@ g /087225 PCT/ EP2009/ 050225 - 138

6- net hyl r|d|n2 ) rrolo[2 -d] pyr
Eﬁmm &r{?.{%ﬁ»mgqhﬁ |9:|n}2 )ﬂh{}ﬁpyqqlo[ tq}@/ﬁ:mvdm -4- yl] pyndm ~3-yl}-

p{ré’m&r%n{ué%f(ﬁ nmet hyI pyrl din-2-yl)-7H pyrrol 0[2 3 d] pyrl
hanol

IR TR Vi RO pir- oA SR -
prépioHahmide pyr roI o[ 2 3-d]pyrimdine; a (preferably
t t,abl. d/
BB E T2 BRSO RLE sl 2
@[ﬁqemtmpvr@m? &) ﬂHprrrsleIZetb]evfICﬁrrMI {sheuigsioap of 10

&[%rmgﬁje?@ﬁ Prg%{?glln 1“5) WI%SS ylb? I:Fethg )/)Iyr|d||no2[ \4) 8i/rrolo [2,3- %pyndme

4-(%-e4haplyIpy pjim- Bdﬂ)fﬁ-@ W¢t}'¥l‘m¥'t'chfaﬁdll) 1H-pyrrolo[2,3- b]pyrldme

35{5 ig é]ﬁwgﬁlt B}f'dmp#ﬂ ‘?IF-IJE)ygoIM[I 1=dibyrmdin Ayl ridin Blypydnpiighine;
42L5( émﬁéwywh@w)rmrrlwné Wir6- (GametBy iy ridin-21yx AP HPHIZ 3-bjayrigine:
4‘{5‘- di GLTT%TIW‘ byn?lh’i‘ PYIJ- VIQJp‘S)fré’lo[@ A1 pytinhidivh-diymepyridin-3-yl}- benzylamme

33d|§ne h_yl?m_%\/l}l g% @Znetéyl FSCW ?&B&'ﬁﬁ@/r%lgffé Lﬁ)yydm Q I] pyrldln -3-yl}-

ﬁo;@(@a?fedd]yl pyridin-3-yl)-2-(6-nethyl-pyridin-2-yl)-7H

I, m .-
%&y [é (% P}I??l’]a% § r1| y dngthQFglhe)nyL} Wr;%l/nr 3 [(S—’rr?_trajl—gglnrdllnrﬁ-ap—1 H-
m/:réloy_’l:j -b] vramxtel nonitrile
41§{ éop[z(lgp g%ﬁmylygﬁy(é 'r#étﬁy}}%ﬁd in-2-9 i Py B8Rl 2oy liRy i m
c[ngetzpylj ﬂn{ QdeﬁWI_pxn @,—Q}ﬂ)éﬂ-h@ﬁr@h)@ 3-b]pyridin-4-y(]-pyridin-3-yl}-benzyl)-
én,hérethyl [2 (6 methyl pyrldln 2y|) 7H-pyrro|o[2

J 1 6' a/ 20

c[nget yl] %ﬁ%&ﬁ» deﬁpyl pyridin-2- yI) 1H- pyrrolo[2 3 b]pyn in-4- yl -pyridin-3-yl}-benzyl)-
#hipgt hyl - {5" - [ 2- (6 met hyl - pyridin-2-yl)-7H pyrrol of 2,
ii(inr‘]g?tﬁ%wmaﬂ.‘qryg 4-] %{ nlor!)hdhn% y]lmethyl %Xeny% pyr|d|¥|3 3;5['] 7H-pyrrolo[2,3-
dlpyrimidine;
methyl-(3-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-benzyl)-
amine;
2-(6-methyl-pyridin-2-y1)-4-[5-(4-morpholin-4-yimethyl-phenyl)-pyridin-3-yl}-7H-pyrrolo[2,3-
d]pyrimidine;
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5-[2-(6-nethyl -pyridin-2-yl)-7H pyrrol o 2, 3-d] pyri m di

n-4-yl] -3, 4-di hydro-2H pyrano[ 2, 3- c]pyridine 25
WORONYH72254- { 5- [ 6- (6- et hyl - pyridin-2-yl)-1  PCI/EP2009/050225

H pyrrol o[ 2, 3-b] pyridin-4-yl]-pyridin-3- yI} benzyl) -

ani ne (4-{5-[6-(6-methyl - yr.c‘f‘n 2-yl) -

H pyrrol o] 2, 3-b] pyridi n-4-yl ]-pyridin-3- yI}-phenyI)-ne

t hanol

(4545 [B=(Brmatmi-PYFiAN-2ry iy 7 DRy [rplolR. - gy rimidip f‘ﬁﬂldm'ﬂ'”zf’ YrpRerKY
nmﬂﬁﬁﬁ I')-pyridin-3-yl]-1 Hpyrrolo[2, 3- b]pyridine 30
B 5 et 20y -3 By BT i -y Tah- - Bl
nﬁmtﬁonemmyl pyrldln 2-yl) - 4-[5-(3-norphol i n-4-yl net hyl
40@%&%}% r d)g%(wg% ?49% I%é"pet@yﬁ%@h%ﬁ;ﬁ;i-_p?;r&&@BQ(IJ]H@nmldme

H pyrrol o[ 2, 3-b] pyridin-4-yl]-[3,3]bipyridinyl-5-

YRS 5B, 2000400 226 ISH BR2H00LORACARccr

met hyl - pyridin-2
H pyrrol o[ 2, 3-b] pyridin-4-yl]-[3,3 ]blpyrldlnyl 5-yl ne

1b W kdmp cﬂ)%%?th@%r{’rﬁni Brctbrumg tdmbirdY Isk@tted Zroftl the §roup of
pyrro oL b] pyri din-4-yl]-pyridin-3-yl}-phenyl)-ne
cOmaRISIdS WED {8 RASSRY | - pyr i di n-2-yl ) - 4- (5-nethyl sul fa

{51Yi ('GWéthﬂlpﬂlrlcﬁn PLy)=7H- o2, ®ldiply@mdined- plypyrdilm&lyﬁmethanol

5p[§ r(fiB m(eltp_ygemdi/ ?p@}",%%%ﬁﬂggg 3' J]pyrlmldIRW\)’ O(Jyﬂé ﬁ 350
Zokﬁnﬁéthwpvr[o(lﬂ-ym-%(é-[{ 54| dxadigzatr@tyhpyridioyd- vlﬁrhmtryip& 3td]pyrimidine
Z&Hxi} ;;?p rLoZn lyﬁgp(grnggllyﬁuﬁ’faw Jp}{]rm(r{égf BH%yYFB&)[Z 3-d]pyrimidine

4 5- rﬁeﬁh;@@ymm Byyl)-2gg mediv-peridin-2-yi)-7H-pyrrolof2,3-d]pyrimidine
Sl_t?ﬁetrr?:]ﬂyp%)%rd% ?LIFYH HQ!ofh(IyJi berrYBthLﬂ rﬁcoYh(}mtﬂ'%t h anol

1I-{r5ri91<6~met§wpmdw}2pw %PWF(&Q@{?:]Q]MWI%I‘\ ﬁ yg 3yfs}d2h)éﬁ? A
[?Q?&%Wnbmﬂw WbthehcsheS yl] am ne

Tt oiemah iR ah N Gineol S 52 8y ere
[Qumymmdmwyl 1 yI} ethanone 4- [5 (1-nmethyl -1

| --(6- t byl _r' b= 2-v
%%ﬁéa ﬁ%p%[r@ ldltr}] pX/)r ?éwléolg[%,&d]{w}rﬁé’% 2 QWb i Fahli-s

whereyihgrhing5' - [ 6- (6-met hyl -pyridin-2-yl)-1

g_tZﬁé rngeglllu? Ejgr}%‘?’nﬁgl/lsw r—i'—gglhgrofl[,éf!i]]pyrﬁn%di%izi]-)hj-f?xfd‘h‘?ﬂr%ﬂi-f-éyrano[2,3- ;
@mﬁ@mFS (4- met hyl - pi perazi n-1-yl)-prop-1-ynyl]-pyridin
mé”tw 55@((@ nﬂ@ﬁﬁ){)bﬂdw piydi1ReRrislo)2, Loy idimy QY adiR3-yl}-benzyl)-
AOING - [4 (4- |sopropyl pi perazin-1-yl met hyl ) - phenyl ] - pyr
(I4QSJ[6 Mbt}\ylfpy(n@nuqﬂ)hm pyrYO[2, Biblpy Adiy-H)yi]dpytiinB0y1}-phenyl)-methanol
é)?/G methyl pyrlg)m B]ymyz{ de(I4 nmeorpholln 4-ylmethyl-phenyl)-pyridin-3-yl]-1H-pyrrolo[2,3-
blpyridine
4-(5-cyclopent-1-enyl-pyridin-3-yl)-6-(6-methyl-pyridin-2-yl)-1 H-pyrrolo[2,3-b]pyridine
6-(6-methyl-pyridin-2—yl)—4—[5-(3~morpholin-4—y|methyl-phenyl)-pyridin—3—y|]—1 H-pyrrolo[2,3-
blpyridine
dimethyl-{5'-[6-(6-methyl-pyridin-2-yl)-1 H-pyrrolo[2,3-b]pyridin-4-yl]-[3,3"]bipyridinyl-5-
yimethyl}-amine
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[methyl - (3-{5-[6-(6-nmeth yl-pyridin-2-yl)-1

H pyrrol o[ 2, 3-b] pyridin-4-yl]-pyridin-3-yl}-benzyl)-
wOoaeDHes722acet i ¢ aci d nmet hyl ester PCT/EP2009/050225

[ met hyl - (4-{5-[6-(6-nethyl - é@rldln 2- I) 1

H pyrrol o[ 2, 3-b] pyridin-4-yT|=pyridin-3-yl}-benzyl) -

am no]-acetic acid nethyl ester 25

4-{5-[3-(3,3-difluoro-pyrrolidin-1-yi)- prog 1-ynyl ] g)el/

yeithi-£-- @@rmetayl(paumwwrbwrom[m leynqm 4-yiJ[3, 3 Toipyridinyl-5-yimethyf}-
r{er ol o[ 2, 3- b] pyri di ne

nmet hyl i di n-2-
S Py sal P ST Fayrbio - Slgy oyl sty v inpheRh Retnano
Gctelmlnkw lpyr{dln oy b -rﬂetl(y‘ku{f&wy{ Byr(d6r-Brgly- iyt py pyiof2c- bilpgridrle) -

5y1|5‘}(6 B%? gPSj”ng‘fﬁ\ﬂH ﬁ%}ﬁr%%[a 3b E{erdmpzy yli gyn |n33 oI30

dﬂme{tﬁfl{(% { 144{®t6q(ﬁlméthmwmm}ﬂwh-w-QMrm@(myb)pyw@ﬁyAl]]pypcyn13 yl-
tehyl pyridin-2-yl)-1

bﬁ%yl) &yyrf%j r133 &?pyr I'di ne
{24q-(B-methylyplyridin-R44){ 151 pygrofadz., ﬁ-@imycﬂm-ﬁw Tpdpcﬁo-ﬁ )y}rryetmanol

d}_rh&b{{/l %J) 9[(3 ?[éo(k ﬁth)q pgrgﬂno ij]) 1PV 8‘r l %)gkdm -4-yl]-pyridin-3-yl}-

am no 2009/ 0872
HBGZIY/I)EE?EQM bamme - 140 2- {rret hyl - |

p=d-@r {18 y| HiAL4ayiR3 Wl-Jihyldro-2'H-[3,4 Tbipyridinyl-
1!-?%@;@@%1 éﬁgl{j b] p@rl dpg@ﬂayls]m%glrl d Tﬁ 3- o pynemny

VV'?%HWI ) - et hyl ] - ami no} - et hanol
ﬂDSIMYHY* § 13-pfy Rz §16+ (| Byl kB I Ya-inethgk Buigting2-yl)- 1 H-pyrrolof2, 3-

ﬁrrolo[Z 3-b] pyridin-4-yl]-pyridin-3-yl}-prop-2-
M am ne 5 4-(5-cycl opent -

cﬂm@thW{S 116-(8- chiethyBoyyitin-2vi)- 8-t diglR Spymyiridine-@ll-ig) 1 bipHiqiy-p-
pyri m di ne

ydp%é}f%%gwq%S 2-(6-net hyl -pyridin- €%-7I—|— yrrol o[ 2,

AH5EFH4- memyhpnnerym ApyD-rzon- EnYDX)H’Yd'F"ﬁy'% Vi -<f§zr”ﬁ§whw‘}1'“a?rﬁ'hé'“'

Fg%w 6msthy| pyridin-2-yl)-7Hpyrrolof 2, 3-d]
r[lf,{ra‘gt ?skgr_ogg pf‘i@l@ﬂﬂ 1 yﬂmetlp}/)r;;hgllwyrll]ypyngln 3yyl}néE}bh |¥1e\}hyl pyrlgln 2-yi)-1H-

@yrgpofygpbg Mine 7H pyrrol o[ 2, 3-d] pyrimdin-4-yl]-[3,3]b

e L o e P L

Aningheckel avidBmydh]l-eétdrpyrrol o[ 2, 3- d] pyri m di ne

di vl - -1-( I [ {

[W%EFZ{%{&A%%“G%M rfbn{ig ZL)%) {l-i pgﬁ &X 3 rlbq 4nyl]2;r%‘|ldpn =3 B¥hzyl)-

deinadcktiqaaid weihgi asted- yI] am ne 15

2+ B TR Mo P i SiRIADRY E76-Mie iy YdyriBRENY)-1H-

1 R ot PoR gy £k S@f}fm@e oy bbyriBREDY)-

it 3 ployid8)e 1- (4- {5-[ 2- (6- met hyl - pyri di n-2-yl)-7H py

8- fé)JnQ{hi &r:@’ﬁ]w@/ﬁ)'-zﬁbd('wn idlih=4Pyp bt Ry 3 ¥y tidin-3-y11-1H-pyrrolo[2,3-

benzyl ) -pyrrolidin- f am ne

blpyridine

dimethyl-[1-methyl-1-(4-{5-[6-(6-methyl-pyridin-2-y)-1 H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-

yi}-phenyl)-ethyl]-amine

4-{5-[4-(1-methyl-1 -morpholin-4-yl-ethyl)-phenyl]-pyridin-3-yl}-6-(6-methyl-pyridin-2-yl)-1H-

pyrrolo[2,3-b]pyridine

2-[1-methyl-1-(4-{5-[6-(6-methy|-pyridin-2-y)-1 H-pyrrolo[2,3-b]pyridin-4-yi}-pyridin-3-yl}-

phenyl)-ethylamino]-ethanol
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4-[5-(1-nethyl -1
H pyrazol -4-yl)-pyridin-3-yl]-2-(6-nethyl-pyridin-2-yl
w0 200bkog2e3 ol o 2, 3- 20 d] pyrim d| ne PCT/EP2009/050225
(4-{5-[6-(6-methyl-pyridin-2 -1
H pyrrol o[ 2, 3-b] pyri di n-4- yl? pyr| di n- 3-yl }-benzyl am n
o)-acetic acid nethyl ester
4-{ 5- 3, 3-di fl uoro-
2 (et e o BTy P g Y PUreiR Srhlgn-y pegion->
yl}Lpne.%A)yéthyl]Jan&mo} giyanool o[ 2, 3-b] pyrl di ne 25

B
yngj-amina- 3-ol 1-nethyl-1-(4-{5-[2-(6- _ma_thyl o

- BYSL SRl B DleOm G KB A Byt dts byt
dimet(ivi§-62- BametBy sty R=ypyit-eiirelop2 §dJy ipicisy4 b6} Tipgddinyhy-

y|rﬁétm|dé.ﬂ.né yl]-pyridin-3- yl} phenyl) 30 ethyl ani ne
5} (6- et Eyrl din

mff’iﬂ&%ﬁﬁhdﬁdrezh@%ﬂw hiht: QV”;?IOf? %Q}PMP'H'”? YHE.PaRyA AP
Ilﬁetﬂyl}éfﬁlh@W -(3-{5-[2- (6- m?thy| pyrid in-2-yl)-7

s RO ?ﬂﬁhﬁ@iﬂ&ﬂﬁ”@yr{%&fé g IY g Rty petnanl

2-(6-rpathy-plyod 22 34 8} By 4-piderazi-2ryphpyyi-miridinS-yH3H-bgrotgl2 & n
d]pg/ri . 2009/ 087225 PCT/ EP2009/ 050225 - 141

-'rte6- met hyl - pyri di n-2-yl)-7H pyrrol o[ 2, 3-d] pyri m di
dimetyY1R)~1py+{5-€R- G-r8etyylanyiidie-2-yh- 7["2936@%81‘#%3’"'@%'1 ﬁyll-pyridin-f’)—yl}-
be'nﬂfl éqy}lrlohd'rzgl'ﬁﬁléwr%l o[ 2, 3-d] pyrimdin-4-yl]-

]b di nyl
2- @ m@hy{-@wpﬁym Zﬁpﬁr[§1(£rp@egﬁzyﬁl ﬁ%{pﬁge:@% mYiipoyy!l-7H-pyrrolo[2,3-
d]é) hﬂm?e yI phenyl) pyridi n- 3 yl]- 7H-pyrro| o[2, 3- 5

SN R S E e A p#bwrom[%% lfiirvi-pyrigin-2-y1-
behzyll) ﬁ;y(ra?dremymarrinwl din-2-yl)- trah :

r
BRI B ) Bl ol B |
dlripydineol of 2, 3 b] pyridi n-4-yl]-pyridin-3-yl}- phenyl ) -
(4f{‘%@é{agﬁ%tE;?f%{?dr%fzWﬁ'_i—%%}gr{o&i[zﬁg-g]_pw%irj-zlt-yl]-pyridin-3-y|}-benzy|amino)-acetic
acld-msthy! 6bt6[ 2, 3- b] pyri di n-4-yl ]-pyridi n-3-yl}-phenyl) -

4- {%t[ﬁ‘b(& %\ﬂﬂ@roé)yrrﬂﬁoﬁrh%rg%'erthy I)-pheny py)rldT -3-y[}-6-(6-methyl-pyridin-2-yl)-1H-
y
pVF‘P'ﬁ&?rﬁ"@PH[dQ‘es b] pyri di n- 4- yI] pyri di n-3-yl }-phenyl ) -

1- @t{b;[ds Byl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3- yl} benzyl)-azetidin-
@(6 met hyl - pyrld)(n 2-yl)-7H pyrrol o[ 2, 3-d] pyri m

3?"dln 4-yl]-pyridin-3-yl}-1,2,3,4- 15
1-inethylahid692-( & o thly Inmiridine-y!)- 7H pyrrolo[2 3-d]pyrimidin-4-yl]-pyridin-3-yl}-

B- methyl pyrldin-2-y|)-7H—pyrroIo[2,3-d]pyrim
phe?ié’ et&y%a pyrl din-3-yl}-1, 2,3, 4-
1-(4-{5-[2-( 6-methyl pyridin-2-yl)-7H- pyrrolo[2 3 d]pyrlmldln -4-yl]-pyridin-3-yl}-phenyl)-

ethylamine
4-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-benzylamine
1-methyl-1-(3-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3-yI}-
phenyl)-ethylamine
3-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-benzylamine
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t etrahydro-i soqui nol i ne
6- (6-net hyl -pyridin-2-yl)-4-[5-(3-pyrrolidin-2-yl-phen
w@ kgoopsnedi n-3-yl ] -1 H pyrrol o[ 2, 3-b] pyri di ne PCT/EP2009/050225
(S)-1-(4-{5-[6-(6-nethyl-pyrjdin-2-yl)-1
H pyrrol o[ 2, 3-b] pyri di n-4-y|%f—pyri di n- 3-yl }-phenyl) 20
et hyl am ne (R)-1-(4-{5-[6-(6-nethyl-pyridin-2-yl)-

rolo[2,3-b]pyridin-4-yl]-pyridin-3 henyl )
S &Weﬁﬁ‘i‘ Hlé‘d(”sz {"%%)[‘/6’3’ T%‘QH&‘%W”—'@éP14d’|']'rP3’Qd'E)/1%Y' mine
5-[PH(@YHet- B ridin32-i)- P {py Ao 16E248- g by rinpyin4die 33 b tebamyayd-am n
tlc acid 25 (3-{5-[6-(6-nethyl-pyridin-2-yl)-1

[3, f?-ﬂwf' BY'o[ 2, 3-b] pyri di n-4-yI]-pyridin-3-yl}-benzyl ani n
2-(6)meatnydpiyridin-ayl)d-[BE3-hyrrolidmt 2yl-phenyl)-pyridin-3-yl]-7H-pyrrolo[2, 3-

d];%ﬁm{dﬁne[Z (6-methyl -pyridin-2-yl)-7Hpyrrolo[2, 3-d]
n-4-yl]-pyrid in-3-yl}-benzyl ani no)- acetic

5-[&dB-thethyt-byldinesyle il H-pyrrolo[2,3-b]pyridin-4- yl}-pyridin-3-ylamine

5-1636- {T%’tr{g?pyﬂr@ nnfﬁ/ Ryh- p?MBIbfé'Snggyrﬂrh i PJ’BVGD &r[agydrgg)lgl Ibipyridinyl
yrim y rid % benzyl am n 3)

1- d@-ﬁ 6-methyl-pyridin- 2 yI) 1H- pyrrolo[2 bjpyridin-4- yI] pyridin-3-yl}-phenyl)-

etfvitmdice [ 2- (6- et hyI pyridin-2-yl)- 7H-pyrro| o[ 2,
1-@@?1%?1 f{ﬁ)[,éj (%@F@}//I yng}q 2- y% ﬂ-l pyr¥o|3[2 Q%sz |d| -4 ﬂogyndm 3~ 3t/li -phenyl)-
etytbn{ie [ 2- (6- met hyl - pyridin-2-yl)-7H pyrrol o[ 2, 3-d] pyri
1 di n-4-yl] - d b

B S B Yol BT O'Oi%%iav“d%?‘ﬁx,i SR £y Bheny-
ethy(B+imet hyl - 4-{5 -[6-(6-met hyl- py rid i 2-yl)- 1
6—@[?—Y%hng{r@f;iv_rigfﬁh%%lg?ﬁmpgr]éaé[ﬂ:iyd][ly'riwaiﬁ-g-'yﬂ—'&ﬁdin-3-y|}—1 2.3.4-
tet&ahmh%qumoﬁf@- met hyl - 4-{5-[6- (6-nmet hyl -pyridin-2-yl)-1
7- {'5*[@)(6 Fn% ,?ynd% ?,}mvmipwr&o[éGyd]&yriﬁydiﬁ-diynqo@ridin-3-y|}-1 2,3,4-
tet?h(l@oﬂ%quy”P“'}ﬁyrl din-2-yl)-4-[5-(1

@ﬁéﬂh)ﬂ@?@ln 2-yW4)[503-biedliBm3-yHpherfit:@yiain GO 2H-Byredidly Bibwyridine

41 6”5{5&%9 FATYSO¥ AT %Y%WTD)V”%'O[(Z@ HRYTINN-4-4U Y R ¥ PP g vp-
etitptapyiner ol of 2, 3- d] pyri m di ne o
e s e
etlp'jarmmﬂ o[ 2,3-d] pyri mdi ne
(3- ﬁ é‘?gr . O t[);?fgl b BHWHﬁYHOﬂi @b]%yaﬂ a 21Jyl] p&ndm -3- yl} bﬁ?%/}il%%non) -acetic
acg) - 10 et hanol 2-(4-{5-]6- (6 rrethyl pyrldln 2 yl)-1

SJ{'E W@ﬁ@ét@il%yﬁdnﬁb@ f1|Hdpbgﬁ'ﬂro1%{2/$ b QNd'uh diyNpPrioth }B'yk}fb'éﬁwlélﬁ'héb acetic
? 6 rret - pyridin-2-yl)

acﬂ-’b‘i}WSFtﬁ 2 3 b] pyri d| n-4-yl]- pyr| din-3-yl}- benzyl amin
(3Q99-f2- (Bnﬁeaayl-p&ﬁ@dm 2-yl)-7TH-pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3-yl}-benzylamino)-

acetic acid methyl ester
(3-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2, 3-d] pyrimidin-4-yl]-pyridin-3-yl}-benzylamino)-
acetic acid

(4-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2, 3-d]pyrimidin-4-yl]-pyridin-3-yl}-benzylamino)-
acetic acid methyl ester
(4-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-pyridin-3-yl}-benzylamino)-

acetic acid
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15 2-[nmethyl - (3-{5-[6-(6-nethyl-pyridin-2-yl)-1

H pyrrol o] 2, 3-b] pyridi n-4-yl]-pyridin-3-yl}-benzyl)-
w@pionon$72e3 hanol PCT/EP2009/050225

2-[met hyl - (3-{5-[2-(6- mathyl dfy“ di n-2-yl)-7H pyrrol of

2, 3-d]pyri mdin-4-yl]-pyridin-3-yl}-

benzyl ) am no] et hanol

‘S?Y 7Hpyrrol of 2, 3 })Y
PRI rnefwlj‘* {651?1(%1‘}? rfd'nb?eﬂgw BAY ﬂ%[)yl 3-blpyrigfniea s pyidin-3-
yl}zbh@ﬁyl){-&h)[lﬁmﬁé nmet hyI pyr| d| n-2-yl)-7H pyrrol o] 2, 3-d] py

1-BetRs GyTe tgyﬂyl{ [%5' ai %Q;ﬁ@ %ﬁgﬂ%?ékr_?oj&gl‘%}@]&ﬁfdfh"f‘ﬂ?lﬁ-pyridin-3-

yl}l-;bhpwye:thy)@rﬂma b] pyr| di n- 4- yI ]-pyridin-3-yl}-benzyl)-

I .

pe';)r}ﬁ crgﬁg'l)kﬁz[? S t%zgllas fpﬂ%hﬂ%}/ A p&//l‘#élg[% {)/x?rg‘]lrﬁjlﬂe
4- @)eﬂa@elmyodmaﬁeylw (@meml{mul[ile%sﬁ) Hépqub[wfd]mw!mczﬂwl )-1
4 {;* [BY4- p%kr%ﬁ?éamﬁg}n)tab@wénw-.;y-nemrd-ﬂ}-@.zémsé{rﬁypasie%yi-amn-
PY[fﬁ*éE2k%7¢]PXFBU'{1'Be[6 (6-nethyl -pyridin-2-yl)-1
2- ?‘ - BY6-(mmelhgl- S ribth Ryy- ﬂ-’i Byrfolofh B=owitieliadyBoyyibih-3PRPBaHzy amino)-

am no] -acetic acid
ethapgt hy| - (3 {5-[2-(6-nmethyl - pyridin-2-yl)-7H pyrrol of 2,
2-@=(8][®yB-maingi-gyridinyd- I - T-pyreblo]2 3-bydyFidipemdlyyyidin-3-yl}-benzylamino)-
o] -acetic acid
etTar?BPhw (4-{5-[6-(6-nmethyl -pyridin-2-yl)-1
3-H4-{pyB-tBoinehy; pyBdin]2ayr 1 Hipyr+alo[9.31bipyidindi-yil- B4 iyin}3-Wepengzy fpmino)-
pr(%%i?qq -acetic acid acid WO 2009/ 087225
2009/ 050225 - 143 o N
2- [y (- 5-16-65- mmywr;ggnrz di-ihH PW(P'?[ZI% b]pyridin-4-yi]-pyridin-3-yl}-benzyl)-
anihd¥iaRbol 2, 3-b] pyridi n-4-yl ] -pyridin-3-yl}- phenyl) ac
eti'c acid (6-nmet hyl - pyri din-2

2- nmeﬁvHSoﬂiSdFéé Bleg]ybe/\f‘idtﬂ’r%y'h7'§}1p}’”‘ﬁi9[?|3o‘i']P¥r@“S¥/P}4 YR AN 3
beﬂwl)cerﬁﬁda]dathan@nd 3-(4-{5-[6-(6-methyl -pyridin-2-yl)-1

A Sk B T b M S0 PO

etihoept abl e) salt thereof, and/or a solvate thereof.

2—(;4!{(?3?&60- r@g{h”P Cy% I 15 ﬁ%? Ig-gng?chb t3 cﬁ’ erlﬁﬁ%gp ﬁ-lyﬁ pg%imr‘rf1 3- %/B rg%?%ﬂé%ino)—

ethinbh a phar rraceutl cally accept abl e excipient, diluent
0

2-fifed P{{cs - 6-%%3%?%yrfd§192 ﬂe1 ﬁgﬁﬁ téunéjpéﬁgi]ﬁw ‘g gl Bnggﬁngs %‘léenzyn
anﬁ'm] eth@aol r eat ment or prevention of bone conditions
(4%&@&@-%tﬁ¥:$§ﬁmﬁw>a® -Wrfolb2, BB BBS A Gt |éﬁh13l'9|}%lalzﬁémm8 -acetic

or resorption or i'n which stinulation of bone
act%r mat i on and
3-(4-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-y{}-benzylamino)-

yrld

propionic acid
[methyl-(3-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-pyridin-3-yl}-benzyl)-
amino]-acetic acid
[methyl-(3-{5-[2-(6-methyl-pyridin-2-yl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-pyridin-3-yl}-benzyl)-
amino]-acetic acid
[methyl-(4-{5-[6-(6-methyl-pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridin-4-y|]-pyridin-3-yl}-benzyl)-

amino]-acetic acid acid



calciumfixation in the bone is desirable. 15 13. A

nmet hod of preventing or treating bone conditions which
wae@asrexi ated with increased cal ci um depl et PONEPR2009/050225

resorption or in which stimylation of bone fornmation

and calciumfixation in tgi one is desirable

conprising adm ni stering a conpound according to any

one of clainms 1-10 in an effective anount to a patien

GilorihEetetbHayedin-2-yhd HrpyrroRl%3-Slryeda4- yafpyﬁﬁ“@'ﬁé’ll}rﬁﬁ‘@”ﬂ acet|c acid
4-?9(83@H‘Hé‘hyﬂfpyiﬁ<ﬂﬁ—m%)al H-py@ e, Sl pgridif-4a)ypyAdI-30/}-ghledyl1Bcelic acid,

O, conprising: a) reacting a conpound of fornula
anP'I T1 X N 11 Hal NH 25 3 (Il) wherein X, T, and T3

3- @ﬁs%(ﬂﬁélhm@ﬁ/nﬂmm \B)- o presls]el, 3af|pykibie-4-p pyibia- 3-ylppiekndpropionic
ldS hal o, under coupling conditions with a coupling

eagent of formula I11: WD 2009/ 087225
a (PCeTerEh? 008 MABORREly acteidal{d)|shl) theTedf BHARY 2 solatedhared? | s
as defined for a conpound of the fornula | and Ris
hydrogen or alkyl, e.g. C, -C8-alkyl, or the two
11pBipbeimase RicelrpaPRaiioT eammArigingetdeyTPevRd ascowlingytp @Rwone of claims 1-

1obrnl é&%t&rewath %Bdharn%c@@tndéf&fé&%btbglrléteﬁgg@ﬁt @Mlaﬁttdrtcaxr@fi up

four tines ,
10 manuf acture of a conpound of the fornula I vvherel n T2
12. S URe @F 8UmpduntiRecordifly foodniLong of MAimsRSRNtkd-Raduthcture of a

mifigieat 7 e iRBUBEY P RPLT 90 Ren geress Fish e Spalrda
in@éaseh ealtiammdptetidn o reshupticdnwe linywisich st ulatigpn ah bardedfetmyation and
caflc':|5umcfi)xg'ﬂgﬁjﬂqheogontengdés?@%! alv, T1 XN 11

15
13. A method of preventing or treating bone conditions which are associated with
increased calcium depletion or resorption or in which stimulation of bone formation and
calcium fixation in the bone is desirable comprising administering a compound according to
any one of claims 1-10 in an effective amount to a patient in need thereof.

20
14. A a process of preparing a compound of formula | according to any one of claims 1 to

10, comprising:

a) reacting a compound of formula I,

T

1

P
S

Hal NH

——

T

25 3

(I

wherein X, Ty and T; is as defined for a compound of the formula | and Hal is halo, under

coupling conditions with a coupling reagent of formula I11:
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NH T2 ~1 0 _j HTs (IV) wherein T*2 is
unsubstituted T2 as defined for a conpound of the

wo erondz23 , and wherein X, T, and T3 are as dePCTERR0H®W050225

a conpound of the formula I, with an am no conpound
of the formula Vv, 20 HNR4R51€%% wherein R4 is
hydrogen and R5 is C -CB-al kyl, 25 and, if desired,
converting an obtai nabl e conpound of the formula I
into a different Te®®Bund of the fornula I,(lHn
obt ai nable free formof a conmpound of the fornula I

into a_salt, an obtainable salt, of a qgﬁggﬂFg of thelkl

f wherginalziis Pneefingd tor Aeamapndal e fouptig ygragpy or alvl. €9

2008/, aRyi2eahEeld bR geP2bform h4betstdneattettytepe bfidganthat may
| vat e and/ or

of ac ound of the fornmula.l int S
ahe BuragH & Sterbie Pl bnesBLrEsdRY of i he
formula | into a solvent free form where in each of
the reactions and/or conversions, protecting groups

be enpl oyed and 5 later renoved foll ow ng
standard net hods. 15. The use of a conpound accordi ng
U 9) atnn@ H%n?ffact%eadf%sbo%pBQndlg thforrhg | WREAGdIE Brddb ofithe
medi canment tor the treatnment of pul nonary
hypdetmstgsiVén, chronic renal di sease, acute rena
di sease, wound heag rpgcrpmthritis, osteopor ogvs),
ki dney di sease, congestive heart failure, 10 ul cers,
ocul ar di sorders, corneal wounds, diabetic
nephr opakhynh Rl BPadrogeh frelROs CoGe-atl! antl ATk uosybstituted T, as
Al zhei nmer' s di sease theroscl erosi.S... ReLit
Sub- der RIS O &1 B P Ae o T P BB B g e
and | i empburraddiesforrmdpid.itis B, hepatitis C,
al cohol -i nduced hepatitis, ha?nochronatosis, primary
biliary cirrhosis, restenosis, jnetroperitonea
fibrosis, nesenteric fibrosisA _endonetriosis,
kel oi ds, cancer, abnormal bdfe TiNiction, inflammatory
di sorders, 15 scarring and photagi ng of the skin. 16.
The use of a conpound accaqrdi one of clains 1
to 10 for the manufgct ur, Tﬁzza e ment for the

treatment of any one nor e di es selected from
the group consisting or pul nonary ?ypertension,

pul nonary fi brosis, |iVﬂr fibrosis, 'ast eoporosi sand a
20 nuscl e di sease. (IV)

wherein T*, is unsubstituted T, as defined for a compound of the formula i,
and wherein X, T; and T are as defined for a compound of the formula I, with an

amino compound of the formula V,
HNR4Rs (W)
wherein R, is hydrogen and Rs is C,-Cs-alkyl,
and, if desired, converting an obtainable compound of the formula | into a different

compound of the formula |, an obtainable free form of a compound of the formula I into a

salt, an obtainable salt of a compound of the formula | into a different salt, an obtainable
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solvent-free form of a compound of the formula | into a solvate and/or an obtainable solvate

form of a compound of the formula | into a solvent free form;

where in each of the reactions and/or conversions, protecting groups may be employed and

later removed following standard methods.

15. The use of a compound according to any one of claims 1 to 10 for the manufacture of a
medicament for the treatment of pulmonary hypertension, chronic renal disease, acute renal
disease, wound healing, arthritis, osteoporosis, kidney disease, congestive heart failure,
ulcers, ocular disorders, corneal wounds, diabetic nephropathy, impaired neuro-logical
function, Alzheimer's disease, atherosclerosis, peritoneal and sub-dermal adhesion, kidney
fibrosis, lung fibrosis and liver fibrosis, hepatitis B, hepatitis C, alcohol-induced hepatitis,
haemochromatosis, primary biliary cirrhosis, restenosis, retroperitoneal fibrosis, mesenteric
fibrosis, endometriosis, keloids, cancer, abnormal bone function, inflammatory disorders,

scarring and photaging of the skin.

16. The use of a compound according to any one of claims 1 to 10 for the manufacture of a
medicament for the treatment of any one or more diseases selected from the group
consisting or pulmonary hypertension, pulmonary fibrosis, liver fibrosis, osteoporosisand a

muscle disease.



