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WD 2007/ 110344 PCT/ EP2007/ 052587 1 PYRI DYL- AND
PYRI M DI NYL- SUBSTI TUTED PYRROLE-, THH OPHENE- AND

woRIRANESIERI VATI VES AS KI NASE | NHI Bl TORS The prP€BEP1007/052587

invention relates to heteropentacycles, a process for
their preparation phar maceuti cal conpositions
COMPryay 53R fn‘iﬁ&ﬂs%é@rﬁ%%ﬁ‘%ﬁﬁ&%',c dﬁ%@ﬁ:&v— AND

5 par, %& Yodrivk stfﬁ@%ﬁfﬂnzﬁ d@nhcer an
proliferation disorders. The malfunctioning of protein

ki nases (PKs) is the hall mark of nunerous diseases. A
| arge share of the oncogenes and proto-oncogenes
V.0 r P e ne .

L P DB R SO SC, XpoFE harain,
nmammleumhmbmpdmems esmprishng shegened aheir ekera ntxherapemtic agents,
PKs f unctioni ng or. disrequl ti see, for

"g%ﬁ’&]é( n &?rtFeé‘H{leq’éBf FRPGH d0F © @Ii TPt ‘8?‘6@?}5 1999 3,
4fh% malffiRtioHIP Y picda&nq@ﬁ/a@ésadpw & BlcalAASESnRAWIs #iBcases. A
the art as berng inplicated in the growmh of cancer
daige sharg ofiheroncagensy endjpi%nangﬂg@@ﬁs@mlw in human cancers code for

|G %(nlenet Qﬁl}%ﬁ@éd‘ gftlﬁjnne%sgf ‘f{[ﬂl Cg}e p:!llg'(y %m@hca?éél\lj ?rf %an&oﬁc‘ﬁl fnghgnant

ing ce cl'e regulation to
biscags e svent gaiera‘l okferéree tbi PK# gna:lfunalwmng |@Ir | digtgdmion see, for

arigins _(see nt a A et al E rnaI 2002,
18t \%EYF Cogrqent (g1 9@?’7@1"104&%&1?13@%?29 KB U™ Cancer
ReSERS hR s&P4 profeih kn@tﬂ’es 1@6%*3& khelart as@eik%hmpﬁ@éf@d &l the growth of

het erocyclic conpoun s are known in the art as proteln
kdanees eclnisi Gdo/ops evolpfignaty consenved éerlrfedhrepn@ﬁ ésmaée which plays a

{; glhr deo L ﬂ’é{?ﬁzgo? lld&&?ejs% Olgtelb IOVQ%@%O%@@% 4%1 being essential for

ﬂw ﬁﬁhg op PN Al ir¢pigatibnseligise@et ModtgWOR 00 kt 9B20BO Journal, 2002,

ZYT? ng &ﬁ?ﬁig{]g\?es o gdltosee@é%(yg\/\?{zﬁg%;?%%h% Qa)l} 84 October 1,

danpyatives are disclosed in WZ2001/001986,

W98/ 35944, thiazole derivatives are reported in
\BroBblagoasgc cambours ofsHieney inthe agl agipretdintkonase inbiwse

I&tﬁorgg%te (_é a{% V}%%Ol%g{ag 953 61rir010 pyﬁaoglgé Ociligcfi;(?s%d #Sg\{&{§§§(§2/ 12242;

ritvat ives Hod e activi
rfelirz&lyaﬁ)n&ia%les ddlﬁul@ieéa[n rwmpt)ﬁ)’69846an]dyﬁlﬂl8@@ﬁﬂﬁ6§7d|19010sed in

di scl f d t | at
EEBEEF L by papopibdianaia oy prayid niBphak@sdu 4090  and
da%ﬁﬁ@lh@é%@le's nd1§:?&%§Q§3mdo@/®Q®’yioofrﬁyn%ﬁe ddNRives are disclosed in

bi osynt hesi s and CAMs expression; pyridylpyrroles are
dNW@@H@IOII%W\EWWQ& thmderﬂeelrvwe\(ﬂ%lame tapdrteds irpW02002/030358

NGg" O[ﬁ §h%;6§t ofe E‘l‘a ft She PYLAR enf®ids and 3865095386,
are a t her el
RVpR0ea/ IBG4Q M}dsésﬁpi&@@i&@bﬂﬁa‘zd@i modiiiavies thEOemlaitjﬂ bAgn@or more

furane r are dic ose W95/ 04729 as 5-HT
SECRBLBE eéhf%i@l&ﬂli‘ssf‘ %@’é&@ﬁl@@é@fs frap éle“‘éﬂ“éfes modulating
qhﬁg%ggggqﬁ&g'clalned pyr|n1d|ne/pyr|d|ne substituted

pyrrol es havi ng
Pyridylfurans and pyridylthiophenes are described in EP853083 as inhibitors of

TNFo biosynthesis and CAMs expression; pyridylpyrroles are diclosed in W098/02430
as interleukin and tumor necrosis factor antagonists; pyrrole acids and esters are also
therein disclosed. Piperazinylphenylcarboxamide derivatives containing a furane ring
are diclosed in W095/04729 as 5-HT1D receptor antagonists. In WO2005/100342 there

are disclosed and claimed pyrimidine/pyridine substituted pyrroles having
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WD 2007/ 110344 PCT/ EP2007/ 052587 2 antiproliferative
and Erk2 kinase inhibition activities. In

wHOROAN3806085 there are disclosed and cl ai mePCT/EP2007/052587

het er ocycl ecar boxanm des as CCR5 receptor nodul ators.
The present inventors have now di scovered sone
conpounds useful, in therapy, as agents against a
host of diseases caused by and/or associated to a

tinfipRU trathedarddr Biei Rinafe #hibase adivitis! Yo 3NC200WR008085 there are
partl cularly, Cdc7 or Cdc7/Cdks activity. It is

ahislased anshyleied deteparaclpeashaamidas pé AGROTCeapLqs monduééors.
SEERHIP SAMRME o My G R RSSOk horoy. o

mghmtb |aga1nq adlotst of digeased cnupat by end/ar gssedigeptes elrstegulated protein
nventi on provi des heterop ac hat. are endowed
TERE S G B RO e R B 457 46 R (kY 0 B¥pect al 'y
@ﬂ@%n@ﬂher@{jg(ft GERS prddbithihddnfiBn &ChroVidt YompSunBefdowed with protein
speci fi cal t he conpounds of this invention are

Udeape lnhﬂmtn@&@twﬁ an%ﬁﬁre partigulashy Gdst pr 6HlcEadkeipBibiting activity.
'IF ?gﬁ%ﬁg thpgbﬁ'?sréﬁt 1nk/ ﬂﬁohﬁﬁoxéaes ffé"i‘ r%béh%@f:l%y Gt dPe endowed with

bre
|pn«)1bmd<umage Hrhlﬂhimg:aitﬂwty Lﬁsgeou:ealyc{é&d Oede'h@gk&mhlbltmg activity.

ovar st .omach
o cimacils o SRS A AT e besdani e dagepment of a
GaFityNOMBanc 8 TREIAMAL, eBl!ltCndt Llﬁﬁﬁe?d ®f dadoiRINd Gudni REBGBder, breast,
i ncl adi ng | eukem a, acute 15 . Ben‘ghom tic | eukem a,

elone Kidpaphidwsr abing cinclidiegnsmaa Hing ¢apegsh evarhagnsc gplj-bladder,

SERD O PO, SRR, 5RO FHOELH, 5o con

harcdoopoi inhatofoikior sinafrs mfelyaiptholdi ﬂlﬁe@e 11ndmd1mgillalg<em1a acute
cute and hroni ¢ e] ogenous, | em. as
BB IaG e s St hETBRR S ico et Pecell dpelipm T-cell-

tl%ﬂﬁﬁ&n@ﬁld’%ﬁﬁ@l@mbmg rdalModgk s Hetiphgndal Hkﬁ@fsc%'llthoma and

and 20 rhab osarcomn; tunors of the central and
r?eﬁklﬁﬁelymphﬁ@w bersatepaetigriumase [ anyejoidakinaase yinglding acute and

n?cbl ﬁgélgg[%lougl eﬁf?@m%‘d r?é%ﬁbv@gmegms N &I‘QI%E taﬁ'&mﬁl%myelocytlc

|nc ma, seri AL oCAr cl noma
d&tkenﬁzar C amegrs X esfo d emdsenchiymake ntom@um inkRidaigox ﬂbtdmamma and

oid follicular capncer and 0Si. arcoma. Due
RO BRSO, o AR, PEUMEFT T 57 g Including
Gdkscykdike Gellsblbflothe glidMal 8&tH| RhwAthodfasC &Jthdd! &fmors, including
proliferation, t hese heteropentacycles are al so usef ul

imelartpena, t peseineat tefatagarginoines yomosg@pmap rxsirpdesnat pigaentosum,
ﬁée?a%ﬂﬁ{h%m%u&lproﬁ?fol (i%li NELR %Pé gaPco Jostate
yperp

asi a denona OSIS 0Si s,
Mewer - fhieegnrateost BKs,panlr I11a$>a131,culat/ a:sfc@dicazr arﬁhﬁdksh likelddk2 in the
proli fera E‘f' asso j.at ed ther oscl eko& S,

§E$“r]ﬁﬂ?é‘r9 16%&’%0 Hergiiqnhy ’Ffie i}FrSPr%‘F%ﬂYB & e 141905 U in the

RRSEmEY &%ﬂ@tﬁ/e@[o@élls Aderhgad @ﬂs@lﬁieﬁ s dNGor instance, benign
COﬁpOUﬂdS of Invenﬁlon can be al so actlve as

i PHpftdse tlwp@ptwaotfmﬂlalp rdrneinatakisnagleposis ushragbrofrgrosis, psoriasis,
BB LS oD 50018 o oo
2rthBtibglbmeRlldepbtikd andPoksurgERZtenosf tind tEKdgsis.

The compounds of the invention can be also active as inhibitors of other protein kinases
such as, for instance, protein kinase C in different isoforms, Met, PAK-4, PAK-5, ZC-1,
STLK-2, DDR-2, Aurora 1, Aurora 2, Bub-1, PLK, Chkl, Chk2, HER2, rafl, MEKI1,
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WO 2007/ 110344 PCT/ EP2007/ 052587 3 MAPK, EG--R
PDG-R, FGF-R 1G--R, VEG-R P13K, weel kinase, Src,

wa\kdoz/1adse4 | LK, MK-2, | KK-2, Nek, CK2, GSK3, BRUL/EP2007/052587

PKA, PKC, PDK, RET, KIT, LCK, TRKA and thus be
effective in the treatnent of3di seases associated wth
ot her protein kinases. 5 Accordingly, in a first
enbodi ment, the present invention provides a conpound

M1APRE EGFOR neib@ F (R, )EGIRRRAG B RCOMARSR, N3 K; @rdd! RBad’?2 Sro( Wbl, Akt,
wherein Gis CH or nltrogen atom 10 Wis an o

ALBmMKR: KK-B( 5k, (KR, (3K8, SULYK BRARPKGndDig RET. KIT, LCK,
ﬂgﬂ%ﬂ&i%ﬁ‘& ¥ éf?é%@é {heh&/ g{n?&?%fﬁ éE‘eQEss@& R}*(lﬁ{]@thl:ryprotem
substituted gr oup ec e ronla cyc oal kyl ,
HMidkeseryl , al kynyl , heterocyclyl heterocyclylalkyl,

Ll A e B oo of e

Gbrndfla @t i onal |y substituted group selected fromaryl,
15 cycloal kyl and heterocycl yl group; R4 is hydrogen
or hal ogen atom or an o 1y substituted al kyl or
al kenyl group; R5 is h oggn orcbalHrjen atom R6 is
hydr ogen at om or NHR [ rogen atom an
optionally substitutegq_ ected from al kyl ,
aryl, 20 cycloal kyl Aand” hetrocyglyl group or -COR1
wherein R is as deflRped above; or?a pharnaceutically
acceptable salt thereof, with the proviso that the
foll ow ng conpounds are ezgluded: 2,
5 di(pyridin 4-yl)-thi ophe 3-carboxylic acid am de,
W dl(pyrldln 4-yl)-thi ophene-3-carboxylic acid
?ﬁ ?anlde 25 2,
ESQ;CHyﬁmdk@mﬁmyhﬁ 4- et hyl - pyrrol e- 3-carboxylic acid
am de, pyridin-4-yl -furan-3-carboxylic acid

[Wlﬁé@ﬂwn@toml%t%ﬂ bi Petsdzil T2y ) - phenyl ]

TAdeR, independently represent hydrogen atom or an optionally substituted group

selected from alkyl, cycloalkyl, alkenyl, alkynyl, heterocyclyl, heterocyclylalkyl, aryl,
arylalkyl, heterocyclyloxy-alkyl and alkoxycarbonyl group;

R; is hydrogen or halogen atom, or an optionally substituted group selected from aryl,
cycloalkyl and heterocyclyl group;

R4 is hydrogen or halogen atom, or an optionally substituted alkyl or alkenyl group;

Rs is hydrogen or halogen atom;

R is hydrogen atom or NHR;

R; is hydrogen atom, an optionally substituted group selected from alkyl, aryl,
cycloalkyl and heterocyclyl group or -CO-R; wherein Ry is as defined above;

or a pharmaceutically acceptable salt thereof, with the proviso that the following
compounds are excluded:

2, 5-di(pyridin-4-yl)-thiophene-3-carboxylic acid amide,

2, 5-di(pyridin-4-yl)-thiophene-3-carboxylic acid methylamide,

2, 5-di(pyridin-4-yl)-4-methyl-pyrrole-3-carboxylic acid amide,
5-pyridin-4-yl-furan-3-carboxylic acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-
phenyl]-amide,
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WD 2007/ 110344 PCT/ EP2007/ 052587 4
5-pyridi n-4-yl -furan-3-carboxylic acid

W@ loomeidsyd - 1, 2, 3, 4-tetrahydro-qui nolin-7-yl) - &oi/ER20am052587

N [2-amino- | -(2,4-dichlorobenzyl)ethyl] -5-

[ 2- (et hyl am no) pyri m di n-4-yk] thiophene-3
-carboxam de. 5 The conpounds of fornmula (1), object

of the invention, are obtainable through a synthetic
wpﬁﬁﬁﬁ4%@mﬁh$d&ﬁ)dk?h& adidd ()Mﬁleﬂ@a@,tzl,mtﬁﬁydrbeldmuh 7-y1)-
accordlng to conventional techniques, as wel
tHguy an extremely versatile solid-phase and/or

0
O B R R Ry IS 1 TR Al B}
prtowpltes-3acapbraamideeut i cal conposi tion conpri sing a 10

ound of f def.i ned above and at as
P SRt of Bty Gl e i Gp R gy e aBpingE “fpouh a
@th%@tﬁﬂ . proé&RE eE@hprysingd \QQUDI&&U% Ofcadtio@s f @(frﬂbld aodt! hacdotding to
aracterized in that Wis NRI, R and

waw@m% rieghpiquep ras et anerusherm %ztt@mebf verpatdp selishpfiasg and/or
gﬁﬁﬂatt&}a??m@ésgyﬂel aqpébmaﬁgrgﬁl @ﬁhmbtﬁ% @?o%@ &eﬂ‘ugg i s

rogen at om or opt| y su ed aryl group
]JHleNpreeemrmﬁfeitt@bl ylso aproudpnouundha:rfnatdmlcﬂocmnpmt(dn) comprlsmg a

PSS D S i G PR v

%cﬁ;%@f%&@ﬁ{:mm}{gﬁpgen atoms, R2 is an optionally
substituted aryl or heteroc cIyI group; and R6 is

Nisferablyep craweurst effthe fce“aluéﬁ ) Wéar@@m;%ﬁginaéh%fwtlw&, R; and Rs
PSR LR ROR el ey Rlonly S BRUFRAPAG eroup. ana
dmNﬁRmd&rejﬁ R a Ipudr@gefilajonobr art (b]ﬂlomii\]g&mﬂ)stulmed\ak}& rgew@r

° rgfle%ﬁ)gr {a&ghg)gplgcgéﬁm 1i]i10ff01pn§]u% ( 1s C talre?c‘faelr{z P W 1$R1, R;
Qreﬁ%@%}/%fcﬁo@éhr zitéﬁ*nrbr”an)’dp‘tlbﬁhll%r)’sfulb@tlltﬁrea -a8a/ %E%}SI RS af¢ RY represent

am de
21}’(1121%?1!1 @tﬂn@s, Banpn pprBonlyisubsiitueq pryl 19r pyteresyelyB groapband Re is
g{, c acid amde (A2), 25

ill 3-f1 uoro- phenyl ) - 5- pyri di n- 4-yl - 1H pyrr ol e- 3- car box
Wica m@ried)réfm'“rel@é afeABy ,compounds of the formula (I) wherein W is NH or R;

);Férgsey@ gﬂ%ﬂ g{g%;e\)%)géip (Y rnlogczi 1ml‘[1ngy pre erre ycr(){‘n%logﬁcﬁs-o%?gr%)fa (1) of

Eth@)dﬁv'ef(iitllo\d’ig 4rithever Qphriepdate iRy k@l & phrafiaidR el CacdGitdble salts,
am de
@%@ﬁlf@mwlﬂgyl 2-mtolyl-IHpyrrol e-3-carboxylic acid

%&%?'l(ﬁ@ﬂdm - -IH P 8? 3 (ffll-rbox e FCldgmcl:%er o>)<’yl ic acid

i 2dRudrdPhenyBos- pyrldln -4- yl 1H- pyrrole -3-carboxylic acid amide (A2),

)Zgyés@gcgtgr}]) X%%pggy%&?)ﬁ)-ylpﬁi Ipgl!ro eﬁ-(}/arboxyhg X&'& %&?des(A% rbo
@1@5&%&91)0&19%& =4291PM b S B 8- b okHi B ¥ Eil Ahd3AGqr bo

xylic acid

2-pyidai-tryd-2phtohylt L -Ey@gflc13d¢anbdww a¢ighapnder(dl7¢- 3- car boxy
l§-1§yrﬁﬁﬁ-g-ﬂ-‘?—g-qolg/ﬁ%ﬁ)pyrrole-3-carboxyhc acid amide (AS8),

5-pyridin-4-yl-2-p-tolyl-1H-pyrrole-3-carboxylic acid amide (A9),

2-(3-methoxy-phenyl)-5-pyridin-4-yl-1H-pyrrole-3-carboxylic acid amide (A11),
2-(4-methoxy-phenyl)-5-pyridin-4-yl-1H-pyrrole-3-carboxylic acid amide (A12),
2-(2-nitro-phenyl)-5-pyridin-4-yl- 1 H-pyrrole-3-carboxylic acid amide (A13),



10

15

20

25

30

WO 2007/ 110344 PCT/ EP2007/ 052587 5
2-(3-nitro-phenyl)-5-pyridin-4-yl-|H pyrrol e-3-car boxy

wo p@7acizéd anm de (Al4), PCT/EP2007/052587

2- (2, 3-di net hyl - phenyl ) -5-pyridi n-4-yl -1H pyrrol e-3-ca
rboxylic acid am de (A20), 5

5-pyridi n-4-yl -2-thi ophen-3-yl -1 H pyrrol e-3-carboxylic
acid amde (d),

2~ f3ukietd ‘p'ﬁeﬁ/}}l)' §-p9Mﬁﬂndll = Yl rrd ik Pydrb&XlyEic dcid AR@XA 148,

acid an de

(23 ﬂlﬂ@&y&pb%ﬂlhﬁﬁmdlwyylz%ﬁ@lﬁgﬂle =3 ¢rbyiyhie peid 3mider BSR)
GRS ATE SR L pymgle:S-caborieidamide € oo
3y fuiran- 3l- 8- panidicled- f EDH ,pyrrEIe(SZGzahmxydlc acid amide (C2),

éprﬁédﬂ r&%&lélnyi-grl)-%-}ﬁmenﬂylH r3r ((:)alrboxglhg %13 %éﬁ/cﬁe (%I?CI d
5 (G2A@Fo DYridnL4- gammdlro«ﬂylyﬂn pérSe3adaboxytit Ryd bRiR-B2g5ar b

{|IC acid amde (F

ZoarBiRp LIy RTH di-A pﬁswljlﬂzpmolﬁﬁ udrexphessyd ymida (B r
?:?-ﬁnﬁ@fﬁ’%%%%% AR ooyl sisasdgrs .

)5-@HhpiyopytisxBa-eclaylBOx Hfluoraphoyl) did-per¢lé-B3prboxylic acid  amide

5 2-am no-pyrimdin-4-yl)-2-(5-fluoro-2-nethyl -phenyl
¥+pyrrole 3-carboxylic acid am de (F14), 15

55 Q2arARb PYriRYdih AL {)-D=(4-Nlodo- Znécthyd: f:l g@}hﬂlpyﬁ%@rwbarbamc acid

pyrrol e-3-carboxylic acid am de
snfige difdho- pyr|n1d|n 4-yl)-2-(2, 3- dlfluoro phenyl ) - 1H

?l{lzﬁjnﬁo %g\q yrl g }({J 9 (§(ﬁulgso-%-mi g‘%&%ﬁg‘@)’ugﬁl é)yrrﬁle -3- Fz}rb%_thc acid

pmﬂd@ﬂEAB carboxylic acid 20 am de (F17),

2 agogpgegg%gxyﬁ (géychzﬂeélp{‘f é?f%?g”ﬂ% g%o e- car ox 11(::L H acid

5mﬁ&§@quo pyrimdin-4-yl)-2- (2 chloro phenyl)-1H pyrr
ol e- 3- carbox lic acid am de

§ @2aralﬁpm’ﬂmdmﬁﬂd) A= (Aﬁydlﬁuqome@m meynmlfGri;éfrrbO@H@nyl acid

gggﬁr%ole 3-carboxylic acid am de (F23),
§' 1 fio- pyrim din-4-yl)-2-(2, 4-di chl oro-phenyl)-1H
By (2 ahiae-pyaaridioXyyl)-2-(adtdfluanipteny F2B)pyrrole-3-carboxylic acid

(. o-pyrimdin-4-yl)-2-(2-fl uoro-4-methyl -phenyl
anf&?&alpp’ol e-3-carboxylic acid 30 amide (F28),

- (12 arﬁﬂb%@rlﬁ’ﬂdlhmﬂz)@ (ésydlﬁu&o eﬁ)ll)JPHq?r%[Eei batboeNyl  acid
anndeg%%iole car boxylic aci am de
5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-phenyl)- 1 H-pyrrole-3-carboxylic acid amide
(F19),
5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-4-fluoro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F23),
5-(2-amino-pyrimidin-4-yl)-2-(2,4-dichloro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F26),
5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-4-methyl-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F28),
5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-3-methyl-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F30),
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5-(2-am no-pyrimdin-4-yl)-2-(2-chl oro-5-fl uoro-phenyl

WO 2001 mgu4 ol e- 3- carboxylic acid am de (F31), PCT/EP2007/052587

5-(2-am no-pyrimdin-4-yl)-2-(3-chloro-2-fluoro-phenyl
)-1H pyrrol e-3-carboxylic acid amde (F33), 5

5-(2-am no-pyrimdin-4-yl)-2-(2,3-di chl oro-phenyl)-1H
pyrrol e-3-carboxylic acid am de (F34),

5& @Zarﬁﬂb%lﬁﬂdlhﬂﬂ-ﬁ) D=(4=chloro-B=fludrd-bheakD=13t- gﬁ&dﬂ@)sycaﬂhﬁwc acid

G%yrrol e-3-carboxylic acid amde
S’-H(IQQ ho- pyri m di n-4-yl)-2-(4-chl oro- 2 fluoro phenyl

?5’-%2':5191}'15 g\[ﬁucﬁn 913§1P9>t¥'chﬁ>r@§'fﬁmr018h&5¥l) a1 f)ﬁ‘?’@:-@ -carboxylic acid

ap:x;ade(ﬁSG),n 4- yI) 2- (2- brono- phenyl ) -1H pyrrol e- 3-carbo
d 2-
R e e S0 SR RO e e
qlnﬁde?pga;boxyl | c acid amde (F39), 15 5-(2-amno

r|md|n4 2- ( 3- net hoxy- 2- et hyl - phenyl
OﬁQ o é - ‘ ngrﬁYﬁ%ﬂe 3- car¥>0xyhc

-guigaPEdind-ylaedi(@- g ngatrey;phsoyl
-yl )-2-(2-chl oro-3-fluoro-phenyl)-1H pyrro
a%:adngg% ic acid amide (F41), 5-(2-am no

Sp@ranmnmpmlﬂncyh)él—)’zl) e34whlone2 Fhohi-phay hHéhpirreld-B-qytraxglic acid
ﬁ%r:;g?xyl ic acid 20 am de (F42), 5-(2-am no
’n-4-yl)-2-(2-brono- 3-chl or o- phenyl ) - 14 pyrrol

&- @~ &R B Pt Gin ACY KL 2-(AIBrélBo-pRéhI))- 1 F-plo RM-fboxylic acid amid
dggrrl m d%ﬁ4lyfl) %51(2( 3- dl%?oﬁ)phengﬁg 1H py(;xryollcg(nS aIcnl °

%b(yllc acid amde (F44), 25 5-(2-am no

g et e 08 R S BB it Bl

-amdrammid(l?f}% yl)-2-(3-brono-2- net hyl - phenyl ) - 1H pyrrol

e anamt gy oS v 2 ren b pe By Fpmele vt
%;ﬁ&lﬁﬂ@@mﬂ)l c aC| d 30 amide (F47),

5- 2amno-pyr|md|n4 )-2-(4- et hoxy- 3 '
o BBy M it S Stuctsapbabw )t b pyraele d-capasalic acid

a’fxﬂ@ (F41),

5-(2-amino-pyrimidin-4-yl)-2-(3-bromo-2-chloro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F42),

5-(2-amino-pyrimidin-4-yl)-2-(2-bromo-3-chloro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F43),
5-(2-amino-pyrimidin-4-yl)-2-(2,3-dibromo-phenyl)-1H-pyrrole-3-carboxylic acid
amide (F44),
5-(2-amino-pyrimidin-4-yl)-2-(3-bromo-2-fluoro-phenyl)-1H-pyrrole-3-carboxylic acid
amide (F45),

5-(2-amino-pyrimidin-4-yl)-2-(3-bromo-2-methyl-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F46),

5-(2-amino-pyrimidin-4-yl)-2-(2-bromo-3-methyl-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F47),

5-(2-amino-pyrimidin-4-yl)-2-(4-methoxy-3-methyl-phenyl)- 1 H-pyrrole-3-carboxylic
acid amide (F48),
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WO 2007/ 110344 PCT/ EP2007/ 052587 7 5-(2-am no
-pyrimdin-4-yl)-2-(3, 4-di net hoxy- phenyl)-1H pyrrol e-3

wo ecarhmsyd i c acid am de (F49), 5-(2-am no PCT/EP2007/052587

-pyrimdin-4-yl)-2-(2-fluoro-4-nmethoxy-phenyl)-1H pyrr
ol e-3-carboxylic acid amde (F50), 5 5-(2-am no

-pyri mdin-4-yl)-2-(2-chl oro-4-net hoxy-phenyl)-1H pyrr
ol e-3-carboxylic acid amde (F51), 5-(2-am no

- P dfinBlipRrifhidih 1= )-0 43 AL dvethd nenrbk-31éApysytiol id
e- %Q car b%| iC ac}lajd ;(am de (Fg;)h@gg(Z g?nﬁfno 1 “
-a5yde (K48)n- 4- y1 ) - 2- (4- et hoxy- 2- met hyl - phenyl ) - 1

A0 o I PR SR Sl g

&cmieunbde(gﬂﬁﬂa, acid amde (d),

SRR L ik b SRS Y A RS e

Qc{dzl-[ﬁﬂ@(m;-lpyrl m di n-4-yl)-2-(5-net hyI -t hi ophen-2-yl) -
1H pyrrol e-3-car boxal ic acid _am de

B (22aralﬁpmﬂw¢mﬁnd)- =(2-byerpo-g- ft@f@:ﬁhwa gfinpiz%hléﬁ -quigxylic acid
ga é/ﬂsgbfe 3-carboxylic acid amde (4),

ﬁzggm 0- 5-chl oro- pyri m di n-4-yl)-2-phenyl -1 H pyrrol
&-@-aainbeyyiidindeyl§ 2 g Adinttehox(yMl-Inethyl-phenyl)- 1 H-pyrrole-3-carboxylic

5- (2-am no-.5- brono- pyri m di n-4-yl)-2-phenyl -1 H pyrrol e
aﬁl(dcaél?lg]%ai%3' c acid amide 20 (N2),

5= (Q2arAib PHriRYdih AL dﬂ) mﬂmwlén Fyi- 04 GyEroRR B bodyite RYdr-2li8 (G1),

3-carboxylic aci am de

B @2a@ﬁpm§f1@1fbm4oylb2ﬁblpphﬁ -l- iHypyyrole-3-carbpxydie acighierige (G2),

%5'—%2%18%5 rlll)gl E)cﬂ - ﬁ%ﬁ?ﬁ!rﬁn@gﬁ%@ph@)@ gﬁ 1%{\51%\1'001? 8 cg box 1(5 acid

a]rhlelepg(n)pl e-3-carboxylic acid 25 am de (N3),

SRR S lore oA Hap iy Fiebasl acd

almlai@(ﬁaﬁl)
2-am no-5-fluoro-pyrimdin-4- ﬁr) 2- phenyl -1 Hpyrrol

- -@amgéxghlqr@ raeinddigr de2-phonyy 1 gmole 3- carboxyhc acid amide

5(N§? anmi no- pyri m di n-4-yl) - 4-chl or o- 2- phenyl -1 Hpyrr ol
carboxylic acid amde 30 (Zl). Mre preferred
CofPpaninds -@omoriringdinet - e -heeglel -pymyles3t ¢captscy e ecid Whide

2(98)7/ 110344 PCT/ EP2007/ 052587
5-(2-amino-pyrimidin-4-yl)-4-iodo-2-phenyl-1H-pyrrole-3-carboxylic acid amide (N3),
5-(2-amino-5-chloro-pyrimidin-4-yl)-2-(2-fluoro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (N7),
5-(2-amino-5-bromo-pyrimidin-4-yl)-2-(2-fluoro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (N8),
5-(2-amino-pyrimidin-4-yl)-2-phenyl-thiophene-3-carboxylic acid amide (S1),
5-(2-amino-5-fluoro-pyrimidin-4-yl)-2-phenyl- 1 H-pyrrole-3-carboxylic acid amide
(V1) and
5-(2-amino-pyrimidin-4-yl)-4-chloro-2-phenyl-1H-pyrrole-3-carboxylic acid amide
(Z1).

More preferred compounds according to the present inventions are:
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8 5-(2-amno
-pyrimdin-4-yl)-2-(2, 3-di methyl - phenyl) - 1H pyrrol e- 3-

w@200boxoski c acid amde (F15), 5-(2-am no PCT/EP2007/052587

-pyrimdin-4-yl)-2-(2,4-dichl oro-phenyl)-1H pyrrol e- 3-
carboxylic acid am de (F26) &nd 5 5-(2-am no
-pyrimdin-4-yl)-2-(4-chl oro-2-fluoro-phenyl)-1H pyrro

| e-3-carboxylic acid amde (F36), or their

phar fmiaeyytimadihv-aregpBabmeth§Bpleny haTEpyrrold 3rRERGIOT  acid
treating cell proliferative disorders caused by and/or
m%(@gbd with an altered Cdc7 kinase activity by

N

aingde @26yhted. 10 In a preferred enbodi nent of the

hod. descri. he ve, the_cell proljferative . .
o Citap Py e GsalrrpdfiopsBichsh T Rea S oraapoogpe acid
hilid @BES,Gbr G BHlEin &REGING WBoepBBIAAR Wer&st] | |
carci noma, hematopoietic tunors of nyeloid or |ynphoid

1A mesalepsl oft wenping csH Profife@iivnyivardersr Gagpad by andipsassecipted with an
CRALh %dc‘?rl@nagee 5&‘[%? i ladﬂﬁﬁigtgllﬁ?%ﬁy @ Lﬁmmam ﬂ&ggﬂere(}ﬁan effective
sem nomg, teratocarcrnoma, osteosarconm, Xxerodernma

pingnend foswompoked of oxanth hasrdefinetilapoa id afsolptavedddar

ancer, anpd Kaposi's sarc . The bonds of the . . .

BOdr e SEyETacH <R taBiaRY Loschie Aranba sed Toplitemiye disorder
hetgicepent acycle is as shown hereinbelow. R R5 4
3-CONHR3 N~ 5 <232, > 3 R6 R2 (I) 20 In the present
dwseifie ptypesn of urined's that Hagribs etr iimqledg, cangmoms) |sgudpps cell
terr v . l.owi.ng ' . >y Cl: y
ETRoPE) Babioqi (LRI TEROCREE or IWhiphold THBLEY bymors  of
dedsemdgmal origiay aimydrs of dre @otsemidereipherdhgert@rsmystaimk ytelanoma,
or "ALk" refers to straight or branched nonoval ent
SEPCAPe FrarFPHAP R O%@S&W%@c’éﬁfﬁ Mg PAFRLRRY: gt gpihoma,
kh{0id6o BRURP PardbO BB KApYsBs dafdoihd. S exenplified by
%ﬁgups such as nethyl, ethyl, n-propyl, iso-propyl,

lhquls, ofithe) bggry)p@tgcg@.ewm y]omatlc;ﬁm 91|11pberﬁ1gp)§ ﬁl@.19 Iheteropentacycle

- t dike. "Substituted alkyl" refers to
g% ngﬁ\éw h%&‘i‘nbeilﬁw.

roup having from WO 2007/ 110344
PCT/ EP2007/ 052587 R\4
R, 4
3-CONHR,
{301
=6 W 2,
Re 1 Rz
@

In the present description, unless otherwise specified, the following terms have the
following meanings.

Aryl, cycloalkyl and heterocyclyl groups sometimes will be collectively defined as
“cyclyl” for convenience.

The term "alkyl" or “Alk” refers to straight or branched monovalent saturated aliphatic
hydrocarbyl groups having from 1 to 6 carbon atoms. This term is exemplified by
groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, isobutyl, sec-butyl, t-butyl,
n-pentyl, n-hexyl, and the like. "Substituted alkyl" refers to an alkyl group having from
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9 1to 3 substituents selected fromthe group
consi sting of al koxy, substituted al koxy, acyl,

wa@eywhanismp, acyl oxy, am no, substituted am no, PCT/EP2007/052587

am noacyl, aryl, substituted aryl, aryl oxy,

substituted aryl oxy, cyano, hal ogens, hydroxyl, nitro,
carboxyl, carboxyl esters, cycloal kyl, substituted
cycl oal kyl, heterocyclyl, and substituted

hetes %ﬁb(sﬁitﬁ@nts §:lec€édcfr@fﬁ|tlﬁéz"grodpe&ﬁfsi‘étlﬁgj oﬁﬁﬁdokji abktlited alkoxy,
groups of from3 to 10 carbon atoms having single or

gy iapYlaminge REYORY, aEMng, FEbPsiEnted) amip, wEYNasEy le Rikpiudstituted aryl,

%&‘QP%E tg%l%/sﬂt&%cf/%?ﬁ&g,t n%?%fb%ﬁg fn?’(Lroxyl Q}é&% g({alﬂ{bu 8arb0xyl esters,

ayclbaayk WBStmle#derrysloakky}a hetgaicpelk yid sdbat\vtlunag hetearoydlyt. o 5

stituents sel ecte fromt |st|n of .
Sl e oo AT Fefe AR By e single o
ﬁlﬁM{lple c%&uﬁ%ﬁs@fﬂhﬁtﬁng,Qﬁ}ﬁf@%&f@x@tﬁbl@%daﬁi&ﬁ@‘l 'c@é’lbﬁ@pyl cyclobutyl,
am no, am noacyl, aryl, substituted aryl, aryl oxy,

éﬁ%@P@ﬁﬂt@@kﬁﬁbeﬁvmxﬁvéﬁ@jﬂﬁé&@gen hydroxyll nitro,
cq [1?59%%4& F)%EP(L V4 {ef&ﬂ(?? %ycloa s’u st‘?%/ %?rgg%%t éLPoHlIitﬁgnts selected

cyc ocyclyTl,

*fﬁirﬁnlmcmhvlconsmgeﬂfwib (Féf)ethsomo(%b l@sucmdy guhstimsed alkoxy, acyl,
havi fro can§1n atons. Such rp i 4 arvl
éxe 1¥¥|%a‘ﬁy JWH?? Sjpife BHR0s- @ﬂnla arylL Sybsgituted aryl,

a‘rﬁ@xy,%ﬁbsﬂﬁﬁ&’ﬁﬁﬂyfdﬁle@/aﬁb en, KyRE®My$ ito, BaKRRYI, carboxyl esters,

groups having from 1 to 3 substituents, and

selpalkyl pupstituiesl oycloallst hegeasydlyl. srd abstdytothsieracyelyl
S\ 31#99 Orre]fé'rss{o §ri g?an_?Q )ﬁXVm lﬁ%ﬁ{ Qttg%gggbr%%l]%?tﬁy Su%ﬁyglroups are

ac bst tu
am-mphz@qd by anyfll au;s uhw+@ul lj an@ﬂlylhkear yl oxy,

bstit | hal hyd |
o peyr Shehptte sl eurciiag Tosy bep i fitstitiens. and
GY &8 gklyjto 2 bedsaiuesty Ceydcied #sin %bé‘blh}; éﬁtﬁfétlﬂ@bﬁﬁlﬁ@%ﬁ lsibstituted

with 20 the proviso t hat any hydroxyl substitution is
ridfox 3t Qcé(b ﬁ@dammaaqﬂwt an s ELslitatcd @mivm pmdrpace ¥, substituted

k
Yy, LR B B Dho SR, DAL, BBTE() Srarbonyt
gzsmsp sydi@alliydgsubstamed cy @odkd Lisd¢rbe eyt sd sabditypedhae@bygtyl with
to 2 bstl uent sel ected fromthe grou
JohSiegep B opy byeee) s Shisgen turataied £ VR funsosuated) carbon
Q@Mhanlno acyl oxy, am no, substituted am no,

am noac aryl, substituted ar ary onz '
sédismyt'u teé@rs dpydllory! geopmmdiavingl %@}@nZ toryod easRen atomist r Substltuted

i £ l,0al t
RS B BB L hing G B W SRS bl oty 1 002
wubshltmdfnes, splected Sont hiad gy doyisistongy bf alkosy,i stubtﬁltota:dleﬂkoxy, acyl,
not. attached to an acet l.ene (unsaturate r
FCYRMING AOX[QXY K PMIPRS g “%edt l(‘}gmtfr o%IBm"%%c Fﬂi‘/?} S‘%?RHPEW aryl,
a@ﬁbk&d%ﬁbs‘[lﬁﬁed’\@t’,}’/lo@& @&ﬁMa@’ogeHﬁﬁﬂWl nited, R@MHxyl, carboxyl esters,

oxy, |so rop oxg - but oxy, t- utoxy sec-
myclg& vl rsumwt yydeadkylhbetetockayl, Wl sl TittaBadrocyclyl with the

P({,:Té E)P?h%) n)Q %ﬁ%&yl substitution is not attached to an acetylene (unsaturated)
carbon atom.
"Alkoxy" refers to the group "alkyl-O-" which includes, by way of example, methoxy,

ethoxy, n-propoxy, iso-propoxy, n-butoxy, t-butoxy, sec- butoxy, n-pentoxy and the
like.
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10 "Substituted al koxy" refers to the group
"substituted alkyl-O". "Acyl" refers to the groups

WoRM@ID 0344 al kyl - C(O) -, substituted al kyl - C( O - PCT/EP2007/052587

cycl oal kyl - C(O -, substituted cycloal kyl-C(O) -
aryl-C(O -, substituted aryl-©(O-, heterocyclyl-
C(O-and substituted heterocyclyl-C(O-, wherein

al kyl, substituted al kyl, cycloal kyl, 5 substituted

cmbmtkd/mko@r )ﬂ:ﬁersstblﬂ&t%rbw adbarytbd amwp@r'ocycl yl and
substituted heter ocycl(%/(m:J are as defined herein.

”A@yl”arﬁfeﬁ%to the feequps thy gkplop(Qe(opirutRd alifybf€Okaeysloalkyl-
R0)S s G&%@@%ﬁ&&éﬂéyﬁ@ d%glt kC @38@8@9&1&6% %9) heterocyclyl-

conglstlng 0 drogen, tute
S(E(ﬁlé{antl lstlbﬂﬂltlaccj/ Ih¢ter0ccydyb@{O<)y, wh@ailnszﬂkylu‘sldmlmyaﬂl dkylkgycloalkyl,

ESS{HI%? ¥§ﬂ0 :Ellla/ v %}tll?tg& %é&gog&iﬂe@gc%gﬁ}/wgd %eterocyclyl

Ja@é nedfhed h@eim t ogether with the nit rogen atom a
het erocycl yl or substituted heterocycl ring and

wheyBMng| Riprs to the tggtun)t G(@H\T%l&wher% %dﬁl lﬁymdependently selected
t t ,
SR L Fdh CEhAPESHL it FAPEIABUNAL Al b an

detloaléyl, h:mbetlltnted égzxycbadiiw heefcetrﬁ tsubttthme@rlmlmearyl heterocyclyl,

gg%m}% %ﬁfogaaﬁfwd &lmt@)ee K{y(&ﬂn léef WIP Otoéetger with the
Stibsdeht MbBd aCN&ERRY I OIC(s@as@ltuted hetcesQsly P'rlﬁ Qﬁ(p)v@herem alkyl,

and substituted heterocycly 0) 0- er ein aI
substtuted ekal, cxpiRylkyl, éwrwmc oabobstyh behsttied aryl, heterocycly!

gs?&%lﬁ%{%ddhﬁ%%{é} aﬁlé{kélsgslcfeﬂ{l&fihe@géefi heterocyclyl and

are as ned herein.
"&cpmcy‘t tiifed t@lthengbupmeflleylsC((DOt habgitotp alR1-R(OYDre asiliC(0) O-,

e. as, de ove ro i ded_ t hat, hot h Rare o
TR SURBEO R o hgeGaT SN HR® opthsPoels G RgIVECO)0-
tHRr&HBS1- CK@L@d afll sﬁ@stﬁlﬁt@& ﬂleie%oo?@l@’?t&(gﬁﬁ ﬁfﬁér@f&lrﬁ It Qubstituted
herein as [ am no. When re al e

st |Ct’dt>=élﬁylarﬁUhsiltg1i€éuﬁycll@ﬂ@}’érr@t’ylnégb&t@ﬁ@i r?éml tlaﬁterocyclyl and
V. referring to a

Eﬁ%sggﬁ%@ﬁ ?t?%% géé% alrrﬁ%go&?m?weg&ﬁleant that either Ris

hypdboigead hutincotef@otth. thtygoup eNR Ri mietein & are as defined above

dplggﬁgﬁlﬁ tlgt@%t e‘d(l:l Ri{aﬁe%&@wﬁmg%f aeglt]%gllg %@rrc])glerg an{ the 05her R is alkyl,

%@&Lﬂﬁm&l@d@&@h@l'gkmgls somERifdsQefitRa ttd %Hﬁeﬁfjasaé ¥Em1H0When both
C(O) substituted cycl oal ky

I:a){cycl oal kyl
R cp) akyl, the NRbgtitmed sy grotpds semptimes referred to herein as

hd\!rﬁgrﬁgtgn%e e\%ﬁré%lér r%% tg%@on%ﬁ?%@éa gg%%détltul% S‘Qeant that either R is

K}dedgemyht nat @by WHen refdfiid tora diﬁibfsﬂtuteﬁem&ﬁxﬁ it M@heant that neither

%g (l)éd10344 PCT/ EP2007/ 052587 11 "Carboxyl ester"
ePEPE It he groups -(QOalkyl, -C(QO substituted

a"A‘f]Yh@)acyl”Cfe@ero the groups-NR C(O)alkyl, - NR C(O)substituted alkyl, -NR'

C(O)cycloalkyl, -NR C(O)substituted cycloalkyl, -NR C(O)aryl, -NR C(O) substituted
aryl, -NR C(O)heterocyclyl, and —NR C(O)substituted heterocyclyl where R is as
defined above.

"Carboxyl" refers to -COOH or salts thereof.



aryl, and -C(O O substituted aryl wherein al kyl,

substituted al kyl, aryl and substituted aryl are as
walewnadsimer ei n. "Hal 0" or "hal ogen" or "X' refBCT/EP2007/052587

fluoro, chloro, brono and iodo and preferably is 5

fluoro, chloro or brono. "Aryll" or "Ar" refer to a

nonoval ent aromatic carbocyclic group of from6 to 14

carbon atons having a single ring (e.g. phenyl) or

M@afoRY EesE@NEERS BhE LRGBS (©OYO- mwwbowubsﬁﬁtteh wdy) C(0)O-

whi ch condensed rings may or not be aromatic

2rfetirokd4P0P1 fbsiatute mllwlq&relgéﬂgb)@gmtﬁuted alkyl, aryl and substituted
%%ﬁf%ﬁ%@ m%x%ﬁmg%ﬁd the |like) provided that the point

attac ment is at an aromatic carbon atom
Pﬂafoém‘réﬂia]agyi”sori 1 wede tpHewyd, chivdo,napimphapld.iodo and preferably is

ubstjtute " refers to aryl groups which are
§T|LET%QH%P?% from1l to 3 substituents, selected

frAQpI toh EABTIORP t £ O ADhSall 1 afimaliiy @ﬁI‘BM/ych@ %Vdu,p ARONRHNY carbon
acy oxy, alkyl, substituted alk al koxy,

S8t hdvine swiglkosng (caviphenyls %@P%t}’uﬁt eendgpie gings (e.g. naphthyl or
l. t ,
S%@???&)ﬁmlcehd@'dén%[lé sed lHﬁ%E IH{ &3?%,’ MJ)‘E €a£r8+ngl)fé/ { $ 2- befgoxazohnone

oxy, car pox Car oxy
Qtehg; beyokoad-K4L])-enbEyl, taud e ldgeﬁ:bm)a[degi that bl pID,lnt of attachment

t het I L1t het
et IEYEr i i LotboF eSS R BLY Y] B ho
S'Bhﬁs@i'ﬂ)/cl:d (N2 -1 Fs ko arfl ngroﬁﬁpaﬁﬁléwta%j sapdtasd @ om 1 to 3
Aryl oxy" refers to the group aryl-O that includes,

sybskiyenist selseierbfrem iha @reRyconsindtheheydfoxyameylt Aeylamire, acyloxy,
ch(ﬁ(a/ U,S%B&tthg[% eqial ylﬂ?é)yygr Etﬁ%ﬁ{u?edt %@%?Stdtﬁlﬂé e%u?srti’ﬁlltecp amino,

terocycl eteroc
gannnsaayle drythrsubmmaédj m@rt atylgxy0 lqlnbshamdra;ylaxy,ajar@bcgl r:arngyl esters,

or mul ti on nsed rings,.froml to 10 carbo
St el PR G cRea L PG oy rraagh o qpetiuted
GRASHSEIN heRbodf bl ToRYEbsttct WotePdcy O 163§ Narktinb @hlﬁfoﬁﬂ %NH2 SO,-),
ring whérein, in fused ring systens, one or nore

rand gebseirichumisgenioaykyl , aryl or 25 heteroaryl

PETIbSE i o] BE ARG heyPD BGSPIRE S loFdpbRE phenory.

nmphhtamam@ﬂky&egroups that are substituted with from

«.t0 3 of ne substit s, as defined for
= sttt walay AT K DB GRSt er ocyc yl s

I"etddsts clyPUbr ARQcrBBfclibt Mbeeh bOsatPMed G Nihkatudr Qoﬂ# shaving a
indolyl", © thienyl, Turyl, benzothienyl, benzofuran

isiriciariog wF muligple @pmletma@bnsygs fioyr dZol i) carbeg(atems azdalﬁgﬂm lto4
kh%{&(? 543'11@%91'6%%61 fljogm%lg [g%%lg cXﬁSéstf?]é%%ﬁltyogEn sﬁ S ({XX’&GH within the

pyrazi
g \m;léremqm ﬁmé(y hng |s§mm$ nak ydr, m@he hhﬁd riagiicaiobd oydlgalkyl, aryl or

et e sueit o el ol
g'@ggsltll{;t%ﬂ'éelp QJJlﬁPZé}QrZ/t@ ﬁgté&)zycl}lzgrbﬁﬂochhtza!ré"Mibstltuted with from 1

hydr oi ndol yl, 1 ndazol ¥ qui nol i zi nyl , phthal azi nyl,
rie g 1o el sepeisdbstijuents as de ned for substituted cycloalkyl.

Examples of heterocyclyls include, but are not limited to, pyridinyl, pyrrolyl, indolyl,
thienyl, furyl, benzothienyl, benzofuranyl, imidazolyl, benzoimidazolyl, pyrazolyl,
thiazolyl, benzothiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrazinyl, pyrimidinyl,
pyridazinyl, isoindolyl, purinyl, quinolyl, isoquinolyl, dihydroquinolinyl, 2,3-dihydro-
1H-indolyl, quinoxalinyl, benzodioxolyl, indanyl, indenyl, triazolyl, azetidinyl,



qui nazolinyl, cinnolinyl, pteridinyl, carbazolyl,
carbolinyl, phenanthridinyl, acridinyl,
w@b@nansik ol i nyl , phenazi nyl, phenoxazinyl, PCT/EP2007/052587

phenot hi azi nyl, imdazolidinyl, imdazolinyl,

pi peridinyl, piperazinyl, indalinyl, phthalimdyl,

1,2,3,4- tetrahydro 5 isoquinolinyl,

4,5, 6, 7-t et rahydr obenzo[ b] t hi ophenyl, thiazolidinyl,

MRdRalyl n&ﬂhydrotﬂ@lb@'ﬂb[Iﬂﬁiﬂlyln)qulﬂoﬁbﬁlm rlﬁ{tﬁﬂaﬁ@lt Qa@hylpyridinyl,

thlanDrpholln I eridin rrolldlny

Wlmaéq)lpqﬂu cmrm}mgk d}tq:rh:gnpyl zazz)@[l,l @ﬁrb@,l;nybm&lenanthrldmyl acridinyl,

ur jot e n

AR PR el A ———

himidwzoliydl piperidimyl, piptragigeln iodolsnyllf phthalimidyl,t hat3.4¥ gittahydro-

ORSPEN0R: | 1 oo ehanran TP PE o fGY Sy mBholiny

tthie ni@FSHeRAyI0N(alSs! DEtdrfddend Sas BIaRGrelih§d pifeditlingl, pyrrolidinyl,
i nstance, as hal oal kyl, al koxy, al koxycarbonyl,

apyOBRYl, Pyrprstiay b ayrdidiny| apd sgahydyofuraayky| am no,
|
AL SRR et B PRI BRIy 30 shiutd KBerocyety, any
wiitreden toh eyl fuoatagasihstenighnbd hresnt mspeptiqnallg ba nx1drzadrp l e,

Sy iR it R TR e S ERab heRutudt i npfbyggpstiuents

WRirph deFinbdir tloer insthRad, i tayt %Qlobbk 1 arayl&oxs)r &1@&;@&%}5@1; aryloxy,
wherein aryl, heterocycl and are as above

d@fqrwéﬂoxyrh@n@@ﬁliszzslu ridieylaping o ﬁHﬁX aam(lqa}kYéf diahe/lantgeatiylognd the
TRY, PRY S BSY Jd orﬁ"i‘ﬁ e@to? mg?&l%s fﬂ%ﬁ&’whf&ﬁ'i&fy%%mate
eX|st as | ndil Vi tlc I soners, as racemc

ddnthist tsps:t,04s aﬁ emamptﬁ; haaly gradpm\xlnclt dés ilidaltifidd g @n arylalkyl or

jorit f the t i soners, ich are
TRl ety b B o el B SR S Lot PRER i PigthEL sistituted by
QhryltdR BelRFRSENMVhéBMRRS 1 Riterobyt] GRFERYMRER HRTPAMTRY. NMBY
exist in tautonmeric forns for instance keto-eno

thatcomprsnds o dormula b piethE énvication gy dave ashiipmetréioagon atoms and

' ' i Sti
?ﬁé}&%ﬁlgeﬁ)ﬁr% ?ﬁgtﬁ]as‘c’)}%l&b dﬂ%lo It1§al 1%11\41%115 r?g g%cee}lé@cg !}%&&Eﬁ% ot ol ggy other
tddenixtae 1aslua1|nga1nﬂnajbufmof a[gaeasﬁ theftwaldptltdhesqmmagnbﬂueh are all to be
i.soners and their ada%ftures 25 and. of both the

REALRI 3 CRLPHIRY YHUD BIFSFtREc ihg T NYEH Bt abl e

lih OcaREse GUES QotnpoliRdsh Bla S8st! Bf BlufoRebricOfRs, for instance keto-enol
pharmaceutical 'y acceptabl e pro-drugs) of t he

dopoenidechfautdroriafoan (5 qontamplatdes heiinghinpluderewshio lis gfvention
LG R %%‘éﬂ%g Ca 1”1%{181% or lpa%dﬁﬁl?r%nflfélf&) hﬁe term

pharmaceu y accep e sa fef's to the
rm’l&tv@xé cheasc ths an lantaiukﬁir ag@t efull the rmt;salble $slnicss afd théie admixtures

f f la | | t
3007 A Sty S b rchdie G ERL o B R c GO Rgppursor
QBthEﬁﬁsé:{%%}%dnt@Sds(}fhaﬁMc@th%ﬂ& ac@ptdle SBRALAY & Yhe compounds of

reacting the base or acid functions wth a Suitable
degana d) erc alla@om@am the saepapidhe pioseseinvertgpect i vel y.

CREFE AP i b B4 B30 robab YR byl oxic ae

ac atkatisg candli maﬁlsﬂtad)igh@ adrepouditds o Bfoemulad pBiics@tats can be prepared
enzoat enzenesul| fonat e, _bisul f

bm s1;ru durleng tEe ?malr}soﬁation and purification of %e compounds of formula I, or by
separately reacting the base or acid functions with a suitable organic or inorganic acid or

base, respectively. Representative salts include, but are not limited to, the following:
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butyrate, canphorate, canphorsul fonate, digluconate,
cycl opent anepr opi onate, dodecyl sul f at e,

wetdanesw f onat e, gl ucohept anoate, gl ycer ophosSptiBER2007/052587

hem sul fate, heptanoate, hexanoate, fumarate,
hydr ochl ori de, hydrobrom de, ®Bydroiodide, 2 5

hydr oxyet hanesul fonate, |actate, nal eate, nal onate,
nmet hanesul fonate, nicotinate, 2- napthal enesul f onat e,

xethRt &ipA& laNBaHe cithes hifadhe, bdebsel| Heatddesulfonate, bisulfate,
3- phenylproplonate picrate plvalate proplonate

JubeitaagaEPhgiate a@réphowsaﬂﬁorl@tﬁﬁdlglpmr@@y SYfderentancpropionate,

u n t
T e T
Sh@pianexage ﬂﬂbsami)ateafukr;alrathéiyddleh],ondudiydan@mmﬂhyhydroe@dl@d ,2

r |, and chl ori
o kg Sy Eitat. [oFiak” Balfalen o nai opRFICs B lars Pieogie. 2
diaﬁﬂ%lenés‘dlff)ﬁdt@%xal'afénﬁahnﬁﬁ@l pechidté, GREuFME M3 -BBer Gk ¥pionate,
lauryl, nyristyl and stearyl chlorides, brom des and
iR e valatgs EPRIPathuF eRaic, IsuléeteJariaia, thipryapsHie metohignesulfonate

r

e A P
aocldsgentsats alhyyhd:leiee pdoasadethyl, éthylm)lmbﬁlc acclauyli Grhﬁiridy: bromides,

CERSBAA 5o FOThARD, FhL b DSLIE S s o

rb'hﬁﬂh' halid@Guéh ashedyIoRLBT By &EV1Gnd RRAEN LG fes B6rbfhi®QEnd iodides,
phosphoric acid and such organi c acids as oxalic

agalgyl hatidasilke benzy] ancepheapibslbrpwides. aadiothers Yeaemir @ilgeiuple or
trifluoroacetic acid,
Qﬂgﬁﬁgﬂ%% @ﬁ%gﬁtﬁgg%}@%ﬁg%?d | actic acid, malonic
aiodad),pldmaif mnda;cthdt mayah“et anPIOyat tad forbe painacatically acceptable acid
nan1c ac mandel i ¢ aci d, i Cc. aci d. Cr
SRR Sisida R TetEE A6 e g Ot oG Bt saftric acid, nitic
RICRIP Ay &dbilothis 'aélbl ]S’é#éﬂl&gc 541@ ahd PROsph&X Alidl QRd B organic acids as
purlflcatlon of the conpounds of formula I, or
Sephy agiélalpy apidawetbapesepe Reidi wicaigicacfbingditais agjdy ecgic acid,
S d
SHhbABEaP 80, PUBDAR AL UL A R CRPAAAL R Bbig, matc acid
aatdr@nacid, banidic au‘dpanmmloracain neimgdeliv acighrisatbioyic acid and salicylic
econdary or tertiary 25 am ne. Pharmaceutically
é@E%ptable salts include, but are not limted to,
%isicodalﬁltféﬁ%ﬁﬁjs callbe éﬁ‘@pa?éd(lﬁ'situ Anen@iteatdaDRoRALA Bnd purification of
metal s, such as so i thium potassium cal cium
ﬁhfgn@glpquis af tarintilanh, 9&5@1@9&@1&1 byyreadting ¢arbasyligetaid gwicties with a
ternar i 0
HR?UIUI% :B%gge’ g%ﬁ ta% ntg? h%{rld%gwe%d L %artﬁé:%lg ibgcﬁq}]l{g)gat% aotf Bﬁarmaceutlcally
taeterpaam g laboarioni atwith tietioat biy haorganic rimanptseydralaiyne, tertiary

T T WL TS AL BT, s o

aﬁﬁ' 'L‘B@ Sl allteﬁfnetelaﬁh frstaEt éu@ﬁ‘ a@fsodltﬂﬁls gitddl bb@%ium, calcium,
sal ts include diethylam ne, ethylened |an1ne

enmg@mrﬁln@lnundqwéts inach8ledienss, wqdl pregramphigma Atkterhary ammonium,

G000/ A0S, FETLEPROATIG5258 4. TSk Mhumonia,

arnaceuti ca
'tﬁth&thwahﬁubmﬁml, | memgzraapm@b Hﬂfnethylamme trimethylamine, triethylamine,

ethylamine, and the like. Other representative organic amines useful for the formation of
base addition salts include diethylamine, ecthylenediamine, ethanolamine,

diethanolamine, piperazine and the like.
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bi o- precursors" as used herein refers to those
prodrugs of the conpounds of the present invention

wokiochisee, within the scope of sound nedi cal pomgrm®nt/ Q52587

suitable for use in contact with the tissues of
humans and | ower ani mals w thaut undue toxicity,
irritation, 5 allergic response, and the |ike,
commensurate with a reasonabl e benefit/risk ratio, and
eftice@trhy eph@matdi@itdlly BéRpEBE MoaugBSnkeldhadSackii®ally acceptable
zwitterionic forns, where possrble of the conpounds
dRo-prres RS & At s herpirerefes i thescorrpdiges plibe cempeunds of the present
rapi v
;ﬁé@ﬁg&? gv;hl(gﬂg?r{evgﬁtglgrtgg S%&;éu%ff Jogr@% fg%r {nggjjddgmght 9u1fa%le for use in
(cohtacti witlv thegissdes rof hemammzinel lbwemnimalls yatteui mdok d@deityAirritation,
discussion is T. uchi a tella, 10
SIES Toeoat By el shsalerie o rgppnabl Byt Rk fatio, and
AffectBre 1OY MRAShidAIaIsE OF, wangh thé ZWEQW@ﬁlG fBmsRABAR poSble, of the
Bi oreversible Carriers in Drug Desi gn, Aneri can

mermpﬁﬁ%mfrtb%rnvemroEﬁlsttrrah”pawa‘upe Prih cCpppeigds flggare rapidly
Egdﬁlgfor hed! 'xﬁ% fﬁerp %%?Jcﬁ% &r@fﬁ (?ﬁé t@\%&rﬁ% 1§ ?ofn%'hgﬁttf); in vivo, for

y 1 ndi'ca er o ect
iemeaplei ynhyalr@yoc esblobdrA rdrsermrqnng pt‘(h&dedllﬁ Edﬁgmim dsd 6f. Stella,

formul a bove_defin d euti cal . .
IBeapin Soyif PANR S EOR SAhel CoMBorras. Of mppgh Series, and i
M@ BORoERNeD, %1@fe@@@fb¢@C£ﬁ1@f§‘ ih @%ﬁig D¥sigy @iﬂqéﬁﬂaﬁ Pharmaceutical
starting material s usi ng the fol ég gener al

ed

respadéonape Peengnrsss, UﬁBéshotbwfem rej ifegrparated, herein by

theStarting materials are known conpounds or may be
prepared from known 20 conpounds according to well
kaxofnm pil Yo mddjatedslt id & funtHet obyectaﬁ phfemlvartte;ﬁ’h d pratgss Wbrgireparing the

tcégwg}%l%ﬂs pfeﬁod g EJIS errtg)(\:/e f1n |a8E1 r}grla}rrazgcerdtfcally acceptable salts

neaedrant s, sol vents, pressures) are given, other
process conditions can al so be used unless otherw se '
skhgt eaupagpes @firthiseBenton ewnbe tnrmsedwﬁrynvawﬂw gvhilathe starting

Wt%rjlatqylugfng {hg aﬁtllgg;nfge%ren&ﬂl odysa%qkprfb aﬁéjs h{lﬁless 0‘&herw1se

con I ons~—can wrned y one s
Abdibated, o]nH stamﬂng piatariakadre Rmoviod anﬁphunds or wdyglbt pmpadeﬂ Yrom known

as wll rent t hose skij the ar

EHPEHR oM B Ro il Aol ROUBE B Her b b SBafaleg that, where
RYSVA DL pR@Etl }ﬁoée'é@ Géﬂd@cﬂ}'ﬂs (l Q! REARNItEAPrHERS @Rk ehole ratios of
undesired reactions. Suitable protecting groups for

veddtatss solvgnist PrsaBIresy rap gevens other prapssssefndiisng can also be used

%%EE@% o'th%?\ﬁlsé %‘Eatéo(f %aﬁg&%\lg j F&E‘Sm c%ﬁ@%ﬁ%trﬁagg}/a&é{rﬁﬁ G Bhrticular

functiona
axangltegr splwmarmers, ba0Osueh ebeditionsgragibe dpsrmined be sty skdiéd in the art

in TWGeene and P.G M . Protect G ou

(Brygfém‘int? %?‘H%l%’é’Pé’focsg%fSﬁ\c?{tgﬂW%agﬁ aswlh@% aPR%fWEt\?B igose skilled in
109 &, @dediRhsl 5}%@ g%&ﬁﬂs nﬁ?%%e@essépﬁtggpeyeﬂ{%ﬂl functional
PCT/ EP2007/ 052 n particul ar present

i giQunst firon prdgrgog@su@eprmﬁcgeggtlmnﬁmtzgqlm@rotectmg groups for various

functional groups as well as suitable conditions for protecting and deprotecting
particular functional groups are well known in the art. For example, numerous
protecting groups are described in T.W.Greene and P.G.M.Wuts, Protecting Groups in
Organic Synthesis, Second Edition, Wiley, New York, 1991, and references cited

therein.
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a) coupling a conpound of formula 1IERO R4 OH 5 N
(cyclyl N~ GR- R6 1E wherein RL, R4, R5, R6 and G

wae@7as3def i ned above and cyclyl is an opti onaP¢HEPH07/052587

substituted group selected formaryl, cycloal kyl and
het erocycl yl group as definedls above, either with an
activated formof ammonia, optionally in the presence
of a condensing agent, or with an am ne of fornula
Ra phiulaphigy geenRAvegioapréielddsnatdo @Rovsmpridiis

obtai ning a conpound of fornula (1) as defined above
whepwilingwcosiprmid of fperdp BER is 10 as defined above,
and R2 is an optionally substityted group sel ected
formaryl, cycloal kyl and Rgter ﬁlyl group; b)
optionally converting a ©eonp of formula (I) into

anot her different conpo [ “a (), and, if
desired, converting a ﬁb un@JOng%¥nula (1) into a
pharmaceutically accepNable s@&t thereof or converting

a salt into the free conpound Cl). 15 The coupling for
converting 1E into the drsire 5agn‘pound of formula (1)

may be carried out by well k primary

aificén frRL MORD L 8EPIG abd A RXiaePlaBovel ahly HyOYis an optionally
benzotri azol e ammoni um salt (HOBTNH3) in the presence
opbsitytpd grqupy selected form aryl, cycloalkyl and heterocyclyl group as defined
QE%%%hylaninopropyl)-s-ethylcarbodiinide hydr ochl ori de

( ) or O benzotriazol -1-

ylithdd, WitiNan Mtivhted famed fraphrosonioptrotadlyiatheyppesobar dtaecondensing

(TBT or. CDI and_.ammoni car bonate] ;. the

BT T e e RETR o N gL e Pkabosechy,
DRSS cWhnpbundT faridle(1Phs dedinbd by vz WARENIR], (hBRin R; is
is as defined above, under a variety of well known
aidgdngdabry hgné Badi an Grignally sebsijtated grave selgeted farmdrgln

a (1) or the conversion of its
g&?@mgﬁggﬁq?ﬁgﬁ%gggggghbound (1), carried out
a0 optichatly coovenehd a keopsundrad dedurde ) imo thehardifferanteconpound of
still, within,th co of the invention., T .
Toiamle a0t of S EBh SR Y SRR R Bl dorgl (kg 2
%ﬁn&%eﬁtiﬂah?%d&%aﬁ&@@ﬁﬁlei@of W oiOrfing hQ3k 4nto the free compound (I).

2007/ 052587 16 Schene 1 R5 O R6YN
The coupling for converting 1E into the desired compound of formula (I) may be

carried out by well known primary amide-forming protocols [for example, 1-hydroxy-
benzotriazole ammonium salt (HOBT-NHj3) in the presence of either 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) or O-benzotriazol-1-
yI-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU) or CDI and ammonium
carbonate]; the conversion into secondary amides may be carried out by coupling with
an amine of formula R3-NH,, wherein Rj3 is as defined above, under a variety of well
known amide-forming conditions.

Likewise, the salification of a compound of formula (I) or the conversion of its salt into
the free compound (I), carried out according to well-known procedures in the art, are
still within the scope of the invention.

The preparation of the compounds of formula 1E is depicted in the following Scheme 1.
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15

X4 Gi + AkOcyclyl Rs NY. XOOR4 | Al KO cyclyl
1A 1B OO 1c ONH#OAc RR4I OQAlk Rs R4 OH or 5

woR1eoNHI3ed'Yl cl | /N cyclyl NN G NI GRL T RCT/RB2001052587
R

RR6 IE R4 *5 | L Ncyclyl TNGRI i R65D5
wherein R1, R4, R5, R6, G andiscyclyl are as defined
above, X is a hal ogen atom such as brom ne or
chlorine and Alk is a Cl-C5 al kyl goup. Conpound 1D
may be formed by coupling hal oketone 1A with
bet a- ketoester 1B in the presence of a suitable base,
such as sodium hydride in a solvent |ike
tetrahydrofuran (THF) or gsgﬁﬁ?ylfornanide (DVF) at
tenperatures ranging from - o0 50C and 10 then by
exposi ng internmediate 1C to Hantzsch readii oQ
condi tifons in the presence of ammoniu acef atle (when
7 an+anzF§ of fgﬁqula Rl - NH2| i i
xsuch as arioh ¢ acet ic—asi
ofogz two, at tenpeatOres ranging fr

period of tinme fromabout 10 mn
optiohally inside a mygrowave cavity. 0O
t hen saponified in standard basic conditions to gil¢e
the acid of 15 fornula |E. In sone instances, when R4
i BHdiAEf erent fy din h Qgen atom est eR, hydr gt-psi s of
1® may lead {6 t dee rboxyl ated angl ogj—

ABei.di ngl vy, € &Qcé§§_?br pr epaky cydydpnpound

of—formul a ||i§3pr%vi ed whi ch conprn the amidation
of a conpoudgj’ i 1
R6

R1
Re
1D \\\\ R 1E

R 5D

wherein R;, R4, Rs, Rg, G and cyclyl are as defined above, X is a halogen atom such as
bromine or chlorine and Alk is a C;-Cs alkyl goup.

Compound 1D may be formed by coupling haloketone 1A with beta-ketoester 1B in the
presence of a suitable base, such as sodium hydride in a solvent like tetrahydrofuran
(THF) or dimethylformamide (DMF) at temperatures ranging from —20°C to 50°C and
then by exposing intermediate 1C to Hantzsch reaction conditions in the presence of
ammonium acetate (when R;=H) or of an amine of formula R;-NH, in a suitable solvent
such as ethanol or acetic acid or a mixture of the two, at temperatures ranging from rt to
150°C for a period of time from about 10 min to 16 h, optionally inside a microwave
cavity. Ester 1D may be then saponified in standard basic conditions to give the acid of
formula 1E.

In some instances, when Ry is different from hydrogen atom, ester hydrolysis of 1D

may lead to the decarboxylated analog. Accordingly, another process for preparing a
compound of formula I is provided which comprises the amidation of a compound

formula 5D:
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formula 5D: WD 2007/110344 PCT/ EP2007/ 052587 17 R4
RS N Ncyclyl rGR R6i 5D wherein Rl, R5, R6, G

wa@em7aysky | are as defined above and R4 i s notPCEPIOBOS2587

atom and b) optionally converting a conpound of
formula (1) into another diffgrent conpound of

formula (1), and, if desired, converting a conpound of
formula (1) into a 5 pharmaceutically acceptable salt
thereof or converting a saltRinto the free conpound

(I). I'nthis case amdatigg is acconplished as
descri bed, for exanple Sy esis 1978, 374, by
exposi ng conpound 5D t @yl i socyanate in a

sui tabl e sol vent, such acetonitrile,

di chl oronet hane or die aiﬁaetH%w, and treating the
obtai ned chlorosulfonyfam de wath alkali in order to
achi eve the corresponding sul fam ¢ acid. 10 The

Si}bﬂﬂt’?ﬁ'kc k? (Ii §m<’ g&’e Esrl Iayede{sodeYE%p %é%l? %gng%é)fj @ﬂdr%‘%e’n atom, and

conpound
fto rop&mmtploenvmmg;e nbmmlmd diyfomadd (1pirite ancthet. différent compound of

co A and 1B, as wel|l s ot her .
TR ol kb e SRLETE dowmgatnd sa dgea ) into a

%mcem@dahy aé’ééﬁiabfé%@ tHRBIof SLcorvBAINR @ sﬁmﬂtb meﬁ&%ﬁ@@iund ).

according to known nethods. The conpounds of formula

|1 thyggase @nmaé@@[tsqu:c@yplpﬁ@p@ g@d\@pmbﬁg; fos egpmplls, in Synthesis 1978,
Spat I

hgtggﬁr)gg(ﬁy Pg%?ﬁmﬁ@ﬁlg géfr%l C\Illl[al?(i’)s\blgb%‘\%‘ SE)?PQJ Se.i ina tSlll'([jlble solvent, such

eq ucetah&rlé dlcTﬂmOmemame andigbgluwtisr, tnmdmmmme obdaied

c for instance jn the presepnce. of

t??‘gﬁ? Ltj %’ﬂ %E“élﬂ’sﬁﬁf’clh | Qg ¢ @%ﬁ‘iVe§hf‘c‘i‘Pr‘§§P amic acid.

Mrsﬁgﬁtﬁf@ aRidas tn %?rdl% lyZ8H X3 {HE %eé?lfed %6 gbﬁld%f%rmula (I) in acidic

hydr obrom ¢ acid or ‘a tinme vary et ween about h

andliethoych a%ioﬂﬁxampkewmmwwhydmcb ricapbldy acti vat ed
t I 0
Zlﬁ sr I g?{rkc{sdo%rfd)r\{r%tlé %ang 18 flsa\geﬁl %%ﬁye@tﬁer rte!gc%nt%rf tl% rocess, are

her, can be react gen sour
ﬂmbwhn&ﬂaﬁﬁﬁtbﬁhﬁﬁﬂﬂﬂ&Uﬁ@ﬂﬂﬂﬂp@eﬂg@NBB¢eaﬂﬁlmfﬁﬂuiahbﬁhngto
sol vent, such as tetrahy‘d{;)ofuran/v\/atgF m Xt ur es.
[

(R apthpds - ARfbFRYRIWBISRT aBIE Thal Gy OF iR ey lszlogenatmg, c.g.

flﬁ’&m-ﬂaﬁné '61 clﬂ‘l%rlﬁﬁﬁl%' d&it#b10 M Rsaryl-ethanone derivative or an activated
1-pyridin-4-yl-ethanone (conmercial), 2-brono-

Pquakenm dho rqagtiordeqgus- bwl \yorétﬂga)fmdﬁrecon(f¢rép@altredh¢d$ for instance in
ﬁ;re[e%%g’ 8%)12)11)?623?)&% sulteﬁ)Yer so(iiv 1t (sz}lclélai g@l?e%an%drgbrgmlc acid or a
(Iﬁlﬁﬁ@tf bedabetin aMDRQADSKIdAD/at)d, fdr-a( ﬁnaﬂ‘hﬂyﬁrgméfvl/dﬁldﬂbﬂut 1 h and about
24 h. Alternatively, a suitably activated heteroaryl derivative, e.g. an alkylenolether or
silylenolether, can be reacted with a halogen source, for instance N-bromo-succinimide
(NBS), in a suitable solvent, such as tetrahydrofuran/water mixtures.
In particular, among the suitable haloderivatives of formula 1A, we consider 2-bromo-
1-pyridin-4-yl-ethanone  (commercial), 2-bromo-1-(3-fluoro-pyridin-4-yl)-ethanone
(reported in WO2005013986), 2-bromo-1-pyridin-4-yl-propan-1-one (commercial), 2-
bromo-1-pyrimidin-4-yl-ethanone (reported in W0O2005014572), 1-(2-amino-pyrimidin-
4-yl)-2-bromo-cthanone  (commercial), 2-bromo-1-(2-chloro-pyridin-4-yl)-ethanone
(reported in W0O2004058762), 2-bromo-1-(2-methylsulfanyl-pyrimidin-4-yl)-ethanone
(reported in WO2003011838), 1-(2-amino-5-fluoro-pyrimidin-4-yl)-2-bromo-ethanone
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4-yl)-2-brono-et hanone (comercial),
2-brono-1-(2-chl oro-pyridin-4-yl)-ethanone (reported

WO 200 3e4058762) , PCT/EP2007/052587

2- brono-1 - (2-net hyl sul fanyl -pyri m di n-4-yl) - et hanone
(reported in W2003011838), 18

1-(2-am no-5-fluoro-pyrimdin-4-yl)-2-brono-ethanone
WO 2007/ 110344 PCT/ EP2007/ 052587 18 1' A (Schene 2.1.)

anfl 28 e 21 1-)( 2n@ hemyd@al No-pRykylathb pyfinidih-4eyinamanéhe 1A
1"A (Schenme 2.2.). Armngthg)msu}:tabgwf‘l i
HEehomsat-3)-- et hanone derivatives subdued to

?@\J?%ggfe AL | QRaMe e?é}gﬁéfﬁ anoh @ ddrRAHARC Subdue to Iial enaté'on we
uoropyrl anone commercilal ), -?%-
c;:hhmdﬂpyrfonll nasfangt)) eﬂk(éfthmeop@mdnmaéybethhr)ope (commercial) 1-(2-

di th
[C§ J%@‘Fﬁ%ﬂ %% )8*%93‘16 M%ﬁﬁgﬁu\% ?gnﬁé{ﬂ‘gﬁ)é)"é' Dethanygi(ggmymercial), 1-
Dbt Rni ool Nyt WrmeRM) dHddi-(r- 8k ATiB-5- fluoro-

i, (see Schene 2. @) I nt ernedi ate 1-(2-am no-
FuFipudpe- Pemingidisee Seheme 219y onp- et hanone 1' A (1A,

LR TR P R P 10

SIH&H@R@@ ((Edhdl‘gENIlz;LX%Br)S‘aah bmebﬁln]:d acoBding Fo By 36&)vﬁn§react1on
Pd(&zQ \ ONBS ~ NN DVF NN Et OH NYN

'ISF@GP@?) Remae NH2 NH2 VA Conmercial ly avail able

2, 4-di chl or o- 5 fluoro-pyrigghéhee.1l is reacted with (1-

et hoxyvinyl)-tributyl stannane in standard conditions

in the plrgsS e of m palladated 15 cmtal|yst (for F Br
exa | @ di chl O)-F/Odl t ki paenyl phosphi M adi ung in

0 afdfroref.t h orr po')‘ﬂa?”n -Vilny|Q et h&F_H. |T
a ar ouprean b8 cegto,at pUsj |onk2 lwmodl
tregt ment with aqu%ﬁl‘s concentrat ed nia in et ha(@l
and”heating with i'crowaves (iii), ile brom nation?
of the vinyl ether to the a-brono-keton#& (1'A) is TA

?ﬁlﬁ&%%l“g tabadﬁ%]% I2n4 g%ﬂﬁ%)—é %ko ﬁgﬁrﬁldn?eo Aqg) n%a& 8 with (1-

her's "subdu oge I on, we consi
fedfoxb/my]amnmtyléﬁaﬁmdne ibudtytidali mmdlltydnsanl taayrgsendedof a palladated

CB yes}r,rtﬁf&*r) E;:( > dlﬁﬁ%%ﬁﬂeiﬂ%ﬁ%ﬁ%b E%(H’]Pé dp DMEF, to afford the

:
b e R SN %?%nlﬁ%é&?g? 3t positon 2 by

adeer deagieno V\tmheaq@g@q pgmpentrated ammonia in ecthanol and heating with

microwaves (iii), while bromination of the vinyl ether to the o-bromo-ketone (1°A) is
achieved with NBS in aqueous solvents.

Among the silylenolethers subdued to halogenation, we consider, for instance, (tert-
butyl-dimethyl-silanyl)- {4-[ 1 -(tert-butyl-dimethyl-silanyloxy)-vinyl]-pyrimidin-2-yl} -
phenyl-amine iv (reported in W02005014572), from which bromoketone 17A (1A,
wherein R4=Rs=H, G=N, Rc=NHAr, X=Br) can be obtained according to the reaction

step shown in Scheme 2.2.
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step shown in Schenme 2.2. WO 2007/110344
PCT/ EP2007/ 052587 19 Schene 2.2. ors,' O NBS Br

wWON7A41B44 r--~ NYN Ar' ,Si Ar NHiv 1"A wheP@i/RPAn7/052587

represents an aryl group as defined above.

Hal ogenati on of the conpound ©f fornula (iv) may be
pronptly obtained with N-bronb 5 succinimde in
aqueous tetrahydrofuran at rt for about 20 h. The
conmpounds of fornula 1B, s¢h@fien@t comercially
avai | abl e, may be prepared with different nethods
according to references|ifi_the literature. For

i nstance, acid honnl%gaﬁ' to beta-keto esters may

be achi eved from acyly chlori des or carb®xylic acids by
activation with ﬁf?ﬁ/%#nethw$81q3-di _8; 6-di one
(the Meldrum s aBsigiN as descrided iy JMed Chem 10

2001, 44, 90, fromyacyl chlorides ahﬁ’ethyl

hydr ogennal onat érasSiceported in JigefNHChem 1990, 27,
1609, or fron1ary|.éth nones wth di et hylacar bonate as
shown in Can.J. Chem 1992, 1323. Alternatively, a
odropon Ad rgfreseots mulagyl @tgupas dd@dddrsbdvabove, nay be

tai ned b a') coupli a conpound of fornula 2D.

gy et oot 1 MRS G e B Sy g n-bromo
QhcdiRhREER ALk t@RdydRafurifPat rBfE abeANE ha$hd&ndbRAds of formula
above, either wth an activated form of anmoni a,

digt. vdwanpiconmngrpially peslepleemay baprcaiae wathriffergrimcthasts
S L Y N
(ckfersanaydef achededbowmencyheri@ides W cabixyliRacids bhydivagaenwith 2,2-
A AN R xaa e SIS AL 20 MR QAS 435 I Vet Crem.
2001, 44, 90, from acyl chlorides and ethyl hydrogenmalonate as reported in
J.Het.Chem. 1990, 27, 1609, or from aryl ethanones with diethylcarbonate as shown in
Can.J.Chem. 1992, 1323.

Alternatively, a compound of formula (I) as defined above, may be obtained by

a’) coupling a compound of formula 2D

O
Rs OH
/ \
I N "R,
N
I
R, 2D

wherein R; is hydrogen or halogen atom, and Rs, R¢, and G are as defined above, either
with an activated form of ammonia, optionally in the presence of a condensing agent, or
with an amine of formula R3-NH,, wherein R; is as defined above, thus obtaining a
compound of formula (I) as defined above wherein W is N, Ry is hydrogen atom and R,
is hydrogen atom or halogen atom;

a’1) optionally converting the resultant compound of formula (I) wherein R; is halogen
atom into another compound of formula (I) wherein R, is hydrogen atom or an
optionally substituted group selected form aryl, cycloalkyl and heterocyclyl group as

defined above; and/or
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a'l) optionally converting the resultant conpound of
formula (I) wherein R2 is hal ogen atominto another
waeeowpouwsas of formula (1) wherein R2 i s hydr ogerCHEPIOND052587
an optionally substituted group selected formaryl,
cycl oal kyl and heterocyclyl ooup as defined above;
and/ or WD 2007/ 110344 PCT/ EP2007/ 052587 20 a'2)
converting the resultant conpound of fornula (1)
Whgicehvertilg ths rddMEAR GeMpAIHANfifHintla ANGhBRI RPI¥IVUAGeRbitom into
formula (1) wherein R is an optionally substituted
gapg‘{hlﬁr cqapnowng gf formgla (&) \p@,qr,emdg,lclp R |0R‘9<pn,all& |sklz£s|t]1§,qt§d group selected
)/ u ) l “C A
bt e, eSS YBLOAL oK, LPRLESAGH . RikBicbP iyl and
cpgenndongt; forrmula (1) into a pharnmaceutically

acceptapl.e salt thereof or copverting a salt intp the .
BPe TE GBI oPT I o <OPRPETG! nerBrRalD gt gr EEasptically
2B cdpiBRAdaBAhfbF @ PV g d dak@nio@REHEOSHNAousHOMN 1N
the follow ng Schenme 3, anal ogously or accordingly to )
neeHEasng eptsFiekel formplaeD Isi prepaediyie A Rigperilistrgrngien |ap shown in

T8 JRAGHE Sineil 3 4uRbonf 1 L A el I Fighl porfa in i
Alt&r@uEN(fo? Ansin28 /0 FarmdéroON99, RH, OAR kor Bertdhbddon Xddeks 1994, 35,

/g{%H rGHIGH R6 2CR6 4A OO R5 OAlk R5 OH /
Ul r VM RN N

Scheme 3
R
GYN\
N Gz
C R,
1A + AKkO o —_—
AlkO
© CN
2A O 28
O O
R OAlk Ry OAlk
— I3 /N\ X - N /N\ H
N7§G H N)}G H
Re  2¢ R,  4A
l 0 L 0
R, OAlk Rs OH
I\
N/ N N~ cyclyl - N/ N N~ R
\fG H 7;G
Rs 4D Rs 2D

(R,=H, X, cyclyl)
wherein Rs, Rg, X, G, cyclyl and Alk are as defined above.
Compound 2B may be formed by treating haloketone 1A, as defined above, with
cyanoester 2A in the presence of a suitable base, such as sodium ethoxide in ethanol, at
temperatures ranging from rt to reflux, for periods of time from about 1 h to 16 h.
Halopyrrole 2C may be obtained by exposing 2B to halohydric acids, such as

hydrochloric acid in dioxane or hydrobromic acid in acetic acid, in a solvent like
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GHYyGH R6 4DR6 2D (R2= H, X, cyclyl) wherein R5,
R6, X, G cyclyl and Alk are as defined above.

w@eopouwsad 2B may be fornmed by treating hal oket BOIBERW)7/052587

as defined above, with 15 cyanoester 2A in the
presence of a suitable base, Tuch as sodi um et hoxi de
in ethanol, at tenperatures ranging fromrt to
reflux, for periods of tinme fromabout 1 h to 16 h.

Y REeDhee SdibBYlcer hRhReshitoPXRaspRSuRBrin@ing from —
hal ohydric acids, such as hydrochloric acid in

F08% &neeflyx, mod fisBrawly @t Beecophtoacwspbstigpdipyroiesgean be achieved
| i . 587 .
P fflbanlitn W fo o R it iy bERIPHINERE inctibes. by

thydpecatlysigso gangAng from - 20C to refl ux, nost

f requent at .rt.. Access to 2-unsubstituted pyrroles
A Sl B 0 R B S B SRR Pd P T 2C 1o
tyhell cHBY4DEsRES DOTAA SREID nfQTbeltR&T APS@fied standard basic

hydr ogenol ysis, to give 4A. 5 Alternatively,

feonéitipesialtheeoricsppndinggesis2Don 2 nay be acconplished on
h [ 4
RSBl £ o fountol St @ o AR EPIN S, oy pc i 8P

tad) ¢ldweyingor comgpond bhfpriaciacd\ @3B Al t ernati vely, a
conpound of fornmula (l) as defined above, may be
obtai ned by aR) cledvin compou of f
BBgRSOROI\?) RS’%GNX ”|Q5\N 'N/|:i33 cH
R6 10 3A ' ycJ/yN X, G are as
def i ned abg(/e nd t SNa “cyolyi d
support to &h t'he chenical noleeGl e Hs |inked, and,
i f desired,gconverting the resultant conpound of
formula (1) %wherei3AWis nitroge; atomdBind R2 is
hal ogen or an optionally substituted group sel ected
FuHRIARY| R, RY.CIYORAKYIG arks R indiedbon o eyt lsy @bol O o@sents a
a ﬁhar maceuti cal 'y acceptable salt thereof or
cohd apmpor go whickdhg chiepignl podecpleds liskigoound (1). The

' 2o ' I . . The.
DS LT ol FLRE A Lo RER UL, Bhhily I SERM ol Birogen
ctornawd Rt echalogep ooalugt®nallhaibstituted group selected form aryl, cycloalkyl

and heterocyclyl group, into a pharmaceutically acceptable salt thereof or converting a
salt into the free compound (I).

The cleavage is preferably accomplished with TFA/DCM.

The above preparation is aimed at avoiding the formation of unwanted by-products. The
preparation of compounds 3A and 3B is displayed in Scheme 4. Acid 2D is loaded onto
a solid support, such as a resin (for example a Rink amide MBHA resin, previously
cleaved by shaking at rt in a 20% piperidine solution in DMF) by stirring at rt overnight
in DMF in the presence of EDCI and HOBT to form amide 3A on which a carbon-
carbon bond forming reaction, for instance the Suzuki reaction, is successfully applied

to give the compound of formula 3B.
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preparati on of conmpounds 3A and 3B is displayed in
Schene 4. Acid 2D is | oaded onto 20 a solid support,

weomh/1as4a resin (for exanple a R nk am de MBHACT/EB10n7/052587

previously cleaved by shaking at rt in a 20%
pi peridine solution in DMF) b3 stirring at rt
overnight in DVMF in the presence of EDCI and HOBT to
form am de 3A on which a carbon- carbon bond form ng
reaction, for instance thesShghky reaction, is
successfully applied to give the conpound of fornula
07/ 110344 PCT/ EP2007% 052587 22 Schene 4O
R-~5NR"' 38 N-G
/IG\r GHR6 2D ( &)/

N, & and cycl ]
dr conmpound of N{ogymul g 10,

paztEbul W

t cyclyl bears a subsyituent 5 may be opt?ﬁ al |y

c eébed into differemy conpgénd of formulag1D, n d
7D, a . Scheme 5 AN O RT’R
sviEadin Rs R, Re.CAl Gland Nydyl aryps d¢fined fbovsy YI G E ,G M

ReBPesented in Schene

i niRpEor Rty WGRED, KRG, HefEbeigo syputivuent
ansl W optiddal Al donaéreedastodifféradoapomed offfotrBulbabDoganed 7D, as
triflate, 10 nesilate or tosylate group, and Mis
dERFESenisdtin SEREME 5+ net erocycl yl, al kenyl, al kynyl, or
optional Iy substituted am gepdipi sties. A particul ar

cyclyl noiety, nanely a suitably substituted aryl or
heterocycl w r¢ng, Dbearing a substituent ove
def i ned Rsma)’ ®Alkdued to carbon-carbon

nitroge formation with an array of
met hgds™™ yéiyiterature. fgr 15 ex#np cyclyl
SuzuN{_Stilfe, Sgnogashira or BuchwalM _pgoto \\M
abl e t/o prodice the 7’ R,
Rs Rs
6D (1D, wherein R,= cyclyl-E) 7D (1D, wherein R,= cyclyl-M)

wherein Ri, R4, Rs, Rs, G, cyclyl and Alk are as defined above, E is halogen, triflate,
mesilate or tosylate group, and M is aryl, heteroaryl, heterocyclyl, alkenyl, alkynyl, or
optionally substituted amino moieties.

A particular cyclyl moiety, namely a suitably substituted aryl or heterocyclyl ring,
bearing a substituent E as above defined, may be subdued to carbon-carbon or carbon-
nitrogen bond formation with an array of well known methods from the literature, for
example the Suzuki, Stille, Sonogashira or Buchwald protocols, able to produce the
desired outcome 7D, where the group M is as above defined.

Moreover, the present invention provides a process comprising:

a) coupling a compound of formula 7B
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desired outcone 7D, where the group Mis as above
defi ned. Moreover, the present invention provides a

w@emcasBs4LoNpri sing: a) coupling a conpound obCT/BPIOINY/@52587

7BRO RS54 OH NWcyclyl ~G R6 7B WO 2007/110344
PCT/ EP2007/ 052587 23 wherei m3Wis an oxygen or

sul phur atom R4, R5, R6 and G are as defined above
and cyclyl is an optionally substituted group

selcesih ol i§ af IxPdnl or wlphuPaloky IR,aRY REARY QGYE by Hefird QbBve and
as defined above, either with an activated form of

Eirpiyhisan Qpﬁﬁm%kyaﬁubgﬂtwﬁd graip spleetsd i B gy dekpd rpafl hgterocyelyl
agg&g)t assg%f I}‘Q’H éboﬁép%ltﬁfanfa%El%E@ﬂﬁ?h M ZmmdiRr gi)g?rﬁﬁy in the

us obtalning a conpoun
fpma:snmteaof(d c)onelsnsd@ ageed oabohen amiee ef forMilai Bs-IH,,oxlygen Rs is as

ot Bav b Diaohafine Srymio] of SR UhfuSHEE b pperin W

g ekl Pxydh &nshlp@ﬁlahﬂom GRDREi$ b @pRorRQIRObLRELEf gfo@% RUlkéed form
into anot her different conmpound of fornu

;ﬁ%l; cycfoadied ppdlptereepld 2wy a conpound of fornul a (|)

TSRS DR . B o

dptandaall), staeqh b , desheah Wnvertgigl phwongbomi ctﬂufmminﬂme(l) into a

r|n OXIdI tao th correspondjn - 0X0 or

e isalty e shafiE s hetiiy or Fb G BAgtbaty tie He shipaend (O
|Uﬁ(§f 8btitngl stdhB), ek W iOulaRP o, tHiepHBdL @ind Mhay be oxidized to the
bel onging to the thi ophene and furan series, may be

TOITERINSAE ehpky o5bt. kidinxa thipphenesube wellokavet peasedurss fiom the
gMeﬁ Jization, for instance with

if I S(4- met hoxyphenyl ) -1, 3-dithia-2, 4- di phosphet ane-
2L hé-cdicsubff gedera( fdiimulad){/m,sl&dmlgmg tbehﬁg&mﬁheneﬂxﬁﬁcbfuran series, may be

chromat ogr aphi c, separati.on the two ers.may b . .

RGO T B Goms kel 1 Eabt 6 chigtionn i iastance with

QMlBis -AGthb h@ ?Qﬂ 80difGd-0lg- dzlglo@ﬁféﬂﬁﬁez AHisudfde SGhe MBavsson’s
---GR4 O 5 QAl k Lawesson' s reagent

Nﬁ%stchclyl
After chromatographic separation the two esters may be independently subdued to

standard basic hydrolysis providing the desired acids 7B (Scheme 6).

Scheme 6
6\( R, 0
R, R OAlk
R4
O 1) Lawesson's reagent N/ N w~cyclyl
AlkO cyclyl 2) Chromatography >=G
- _—
O O Ry 7A
1C
R, 0O
R, OH
N
[ w~cyclyl

79G
Rs 7B

wherein R4, Rs, Rg, G, W, cyclyl and Alk are as defined above.
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Al kO cyclyl 2) Chromatography rG7A OOR6 1CR4 O R
OH 5 N~ \ Wcyclyl yG R6 7B wherein R4, R5, R6, G

woGoocsodsyd and Al k are as defined above. WO 2071/ LRDBAE52587

PCT/ EP2007/ 052587 24 As stated above, optionally the
conmpounds of fornula (1) may Be directly nodified at
either of their heteroaronmati c conponent generating
anot her derivative of fornula (1). For instance the
Y $tifedliab&vel bﬁtﬁbrﬁfl W&&h@uﬁ&s 6iaf@>rrﬁﬁlact[)r1ﬁ§§t by directly modified at
hal ogenated to am des 8B and 8C. This
teﬂtaﬁsqféhmqt@ﬁarpglaa@: pRIBRAENG geapating guather Yorivatig ofnmula ().

t t
SR a° Pyt PR R Yyt B A, F AT hlggenated to yield
BiHEder8 DM 8@\ Thas nats'rfomiayon Nl &8hiemed Repestndy bp rm@aﬁneonmth NCS

transfo m de 8 into the correspondin m

A BEUnMOEG 8t g NESoR. PGF HYRTERE PTHe QA Wiiede like. for
&Rample, PHE\6r NI YA RERAtREIE WIS in thlQadB oS HsabfdANs amide 8A
nucl eus as Boc derivative, can be also transforned in

dHodhocErasprndgR HYyide ﬂBahﬂ@gﬁnaWﬂtah PEDRE of ple.nlipEme amide
glg 1flgrqu1%élgl S}ﬁgttebtg nglﬂg]%; E?lﬂﬁl'eddu%le Relight HYtvative, can be

quen S|nu aneous
leadoo@z&rsﬁtrmem sn a:h]mrcalammdeb&E ayhirespecht wsh N(Bwat 100°ScineDBIF and

Brono am de when treated h af f or
é{"rP]E&’ée"g%n afld S{aﬂ%aré: Adice g “ 0%% %{ﬁ’ﬁo;fefl‘ieélg%‘j]] ggd double
'sﬁﬂﬁlta@l%ﬁ%a&%eﬁ\éﬁoﬂs MBSalsA\BE Qﬁn@%d' & shbWHlih BOIRAYST YBromo amide
di hal ogenat e equi val ents of hal ogenati ng

Menthep éreptﬁ@w@é\l Ignhidierds a@idgrdd @i thesrane repuiip @bmnewbvﬁreatmg
18ad BN ?\I With Gﬁ%@“ﬁﬂﬁﬁéy A’Aﬁ] gﬁmﬁ?ne%ﬁ% bﬁ halo enated by two
transtorned Into t K lb g

vinyl derivative
wiqnivhizhis @i halogetdnmag Sigehtl te provads amaidp ISGngnd &‘Iflpnpcmntreatment with

%@%occg IS geg]zf%tensf {ﬁi W&ch{qo%ﬂﬁl exan?érrB?f] 151}% Vdn [gerlvatlve 8K

Wyt ffirecy 'Vﬂlg/’le&fbhb&% YheS BRI BRRs-LHupling r@&c@éﬁﬁﬁ@to@cﬁ 8 described, for
pal | adat ed cat al such as palladiumtetrakis or

(ﬁX@IﬁP]@r dli ferri W@n}ﬁBﬁoé@h?% pake| maetipn o¢ayrss By Vigastigg 8D with

U PG S ek I 05 BT A Es S potacym vl

RCTdi8R2OA T ifEASBRosphino palladium, in solvents like dioxane, DMF or their

mixtures, at temperatures ranging from 25 to 200°C.
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25 Scheme 7 OO NHR3 X NHR3 / /N cyclyl N H cyclyl
NvN H vN H2N 8A H2N 88B (X=Cl) C (X=Br) O O Y NHR3

wo2007MHB34 /| N~ cyclyl N N cyclyl N HrN H H2MNT/BB2007/052587

(Y=1) 8K (Y=vinyl) H2N 8F (X=Br, Y=I) 8E (Y=Cl) 8G
(X=Y=Br) 8H (X=Y=l) wherein B3, R5, R6, X, G and
cyclyl are as defined above. 5 Another process for
preparing a conpound of formula (1) conprises: a)
reacting a conpound of forguhan®70 R5 NHR3 N N
cyclyl r GHL 9 wherein L is a |leaving group such as
hal ogen, ne®hansul phonyl or nethansul finyl and R3, o
R5, cyclyl HIG, are as defined above, eitherXwith
acti vat ormof amonia, 10 like lithium

bi £( bediyiyl ) ami de, optignal |y in thel prgsenge cyclyl
oN_a ¢ongensi ng agent, or w th hydrazi ne f O d by
re(M:tion to amine, or with an am ne of f rrajla

RINNH2, 8fherein R7 is as defined above, | 8B (X=Cl)
Pd- cat al yzed coupling, thus obtaining a conpoun®C Gf=Br)
formula () as defined aboye wherein Wis NRi, Ri ils

NHR,

hydrogen jatom and R6 i s NH 15 and, if desired,
converti a conmpound of formul ) into a

pharmaceutically acceptable salt
convert | ng salt into the free conp
2007/ 11 RsP2007/ 052587 26 x ¥ NHR,

> T N

N~ cyelyl N~ cyclyl
N =N H N =N H
HN 8D (Y=I) ——— 8K (Y=vinyl) HN  8F (X=Br, Y=I)
8E (Y=Cl) 8G (X=Y=Br)
8H (X=Y=I)

wherein Rj, Rs, Rg, X, G and cyclyl are as defined above.
Another process for preparing a compound of formula (I) comprises:

a) reacting a compound of formula 9

O
R, NHR,
I\
TN N~ cyclyl
L 9

wherein L is a leaving group such as halogen, methansulphonyl or methansulfinyl and
Rs, Rs, cyclyl and G are as defined above, either with an activated form of ammonia,
like lithium bis(trimethylsilyl)amide, optionally in the presence of a condensing agent,
or with hydrazine followed by reduction to amine, or with an amine of formula R7-NH>,
wherein R; is as defined above, in a Pd-catalyzed coupling, thus obtaining a compound
of formula (I) as defined above wherein W is NRy, Ry is hydrogen atom and Rg is NH-
R7;

and, if desired, converting a compound of formula (I) into a pharmaceutically

acceptable salt thereof or converting a salt into the free compound ().
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The starting conpounds 9 of this process are shown in
Schene 8. Hal opyridine 9, wherein L is hal ogen (9A)

woreon7hesebt ai ned, for exanple, from 2- bronb- PCT/EP2007/052587

1-(2-chl oro-pyridi n-4-yl)-ethanone prepared by

hal ogenati on of 1-(2- chloropsridi n-4-yl)ethanone,

obt ai nabl e from 2-chl oro-4-cyano pyridine, as
described in 5 J. Het.Chem, 1983, 20, 533.

Eﬂe%taﬁ'% ﬁdah&k)spwthmp%daséarylsﬂmﬂﬁﬁﬂscﬂamws 9, wherein

L i bt ble f

ﬁ;égmw@me ,2wmft:1ﬁyL glmhf?lk%gm @y} HW&%MWF%-@( lsapBple, from 2-
t

T L e

CHBr &fyOin- @Wl)@lﬁﬁncﬁ(e@lﬁalnﬂﬂﬂfrpnb%fcldﬁmd‘&bym,pyfldme as described in

gy o83 S8 1- R Pl ke Sy, wperen L s

Qﬁﬂ 8s{ERd opfa@RBIEthof 2/Bromo-1-(2-meth lsulfanyl- yrimidin-4-yl)-ethanone
- brono-1-(2-chl oro- 5f|uoropyr|md>|,n 4-y et hanone

({g@sgnb@d ith WREHHERSY @ﬁydqre activated to the correspondlng sulfoxide or

SRR LR R HE Rk 1P ARERTIop Brgtiple i

I\HR& A dNMRBimiGind dbivatiye By whédeN Ic yschaydgen Hngf Rs kb Ku@AmeX9C), may

© RSN g op bl Rl RS itV Snanone,

covedidd 8y EhASect@idnN @ _REOMBorol §-flliSropydHididI 8 1)0Bih8kdneOfin turn
the present invention an internediate of thé fornula

Trepgredigs:desaqobpd lOVMRDAD56P2.k R5 O Fi N cyclyl | N
cyclyl N-GRN-GR 1 R6 ([} R,HglE wherein G Ak
cyclyl, RL, R4, R5 and R6 are as defined above, with
t he proviso t hat i
excl uded:

o) o)
NHR, NHR,
N [ cyclyl N [ cyclyl
N N — N N
YN H ?N H
S O=sdo]
- 9B 04 9D

wherein Rj, Rs, X and cyclyl are as defined above.

It is a further object of the present invention an intermediate of the formula 1D or 1E:

R 0

R, § 4

R, % OAlk Rs OH
N / \ oycyl i \G N cyclyl
G 2~

e I

R; 1D 5 1E

wherein G, Alk, cyclyl, R;, R4, Rs and Rg are as defined above, with the proviso that the

following compounds are excluded:
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WD 2007/ 110344 PCT/ EP2007/ 052587 27
1H Pyrrol e- 3-carboxylic acid,

wd2qomeidsaxynet hyl ) - 4- met hyl - 2, 5-di - 4- pyri di nyl PCT/BPIW91/052587

ester; 1H pyrrole-3-carboxylic acid,

2,5-di -4-pyridinyl-, methyl ester, 1H pyrrole-3-
carboxylic acid, 4-nethyl-2-phenyl-5-(4-pyridinyl)-
nmet hyl ester, 5 1H pyrrol e-3-carboxylic acid,

A1reihylk -320a5bdilyhéla@&ru qhauéxymqumpﬂmemym snmrzpbﬁhdlﬂﬁ ethyl
(L:1) , 1H pyrrole-3-carboxylic acid
ASWBt hyl - 2, 5-di - 4- pyri di nyl, 1FprrroIe 3-carboxylic

A8] gy STBERRANIRL A a2yl NG - 111 RSB

yrrol’e oxyli'c ac
Lathokylic £id 4dmethylp8/-phdlyﬂ+fj4(4 -pyatlinyl)-, estlend ester,

}kl}_FIEE - O| e Ca[ boxg{ - Ja]iet%ci g,;-rqi-él—mpmyl {;mpd ég%l{.hetporphohne
ktﬁ rrole 3- carboxyllc acid,
ﬁf yl -2, 5-di pyridinyl-, ethyl ester,
1l pwawt-f«:aéwéah%w% -pcthy)-g5-di-4-pyridinyl,
4- et hyl - 2, 5-di - 4- pyri di nyl -, 2-nethoxyethyl ester,
1H pyrrol e- 3-carboxylic acid,

Arpyringlb-3Zsafbodty Helagy,rd-Gihatydxymethyl)y2, 5 elstharyridibyl-, methyl ester,

rrol.e- box c acid,.. -
}kl% ?}F 3202%)0&?/ (Aacdé mt}aﬁly# 9—(11-6- 519 nyé—stftgyl ester,
ﬁyﬂi(ﬂ@]?ﬁ:'a@ﬁo%?ﬁ@%&' |4| @1 ﬁ@ﬂh?heth 1)-2,5-di-4-pyridinyl-, ethyl ester ,
4 nmet hyl - 2, 5- % { |rrett¥r { ester,

1HL- py’ml@ﬁ@agm@gk%w |4- grogy;lr%ﬁ -di-4- pyrldlnyl- ethyl ester
t
ELFE r(?l% Bécagoo%gﬁ%%cﬁ%/ﬁ %1'6121% 2 5-dk 4%!?13{1{%13 B%etﬁé&g{hyl ester,
mfnpthbaamﬂxdyhdam&wudmﬂleScﬂ4ﬂanany4bmgtamx
rrole- box I|c
ATp R liasos A Bedy 25 dirtemyidheingroresessr, 20

ke 93»/&61@13%850&91&@%& |4| ﬁleﬁh‘?l QS di-4-pyridinyl-, 1,1-dimethylethyl ester,
4- et hyl - 2, 5- % -, methyl ester,

UiHl- py’ml@ﬁ@agm@gk%w |4- @e‘@g -3 >-di-4-pyridinyl-, 1- -methylethyl ester,

ﬁﬁFE%\?&L 32(:a oqgﬁ%%c)%%ilu 1% %I-%,:S-(ﬁ-%twrld?rﬁ/tl-, E-p%l%nyl ester,

41-}Epjn‘yd>le-2 (ﬁflﬂblxylde ;ixydi |4dmm)h|y}-2 Setifdypyreelatyds; phdaiyARMAIGEGY
aj.e active as otein

B A e TR S e T R

'1%})?@@1@-3 ctaPoo&?ﬁé £d1&3t4 fn@@ltyl-‘@ 5%9—%'—}%11'@1%31@ @ﬂh&f &Ee@tah&)n of

tunor cells. In thera may be used in the
tidERymees- (@fbomht? s %@hﬂr%S dsﬂmabrrlé@ybh@hsé ed§r-mer |y

reported, as well as '@Eﬂﬁf N ESE RN of other cel
proliferative dlsorders—sut¥£as——psur|aS|s vascul ar
sieajompoehds ¢rfotrmile (Btaroactds 30 prattiadkindst fnhibitors and are therefore
at h scl erosi s and post - steno is and
%'E{SL %%%‘P%ta%t?ﬁdto RSt dhg ?‘Ef%ﬁ‘ﬁaéi% Pf8$lfe}iﬂ‘t HEP“’%CGHS

Cih Sﬂ?éi‘%?r thed nhdyiclisbd ANtha 328t O%Z)ué"ﬁﬁﬁdfé LM those formerly
2007/ 6344 PCT/ EP2007/ 052587 28 The i nhi bi t i ng

aepdrigidt ys ofclpas anithe tQdwrent i wheroed! ardiferhévdiserdsys such as
(i)fsoﬁa%ks,egasecqlar smooth cell proliferation associated with atherosclerosis and post-

surgical stenosis and restenosis and in the treatment of Alzheimer’s disease.

Inhibition assay of Cdc7 activity
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conmpounds is determ ned through a nethod of assay
based on the use of Dowex resin capture technol ogy.

wabm7assay consists of the transfer of radi oacPCWEP3007/052587

| abel ed phosphate noiety by the 5 kinase to an

acceptor substrate. The resul18i ng 33P-1 abel ed product

is separated from unreacted tracer, transferred into

a scintillation cocktail and light emtted is neasured

iThe ehhBtGiiny iactivity OQF FabMce CdcT highibiibisPhid ARe FoER¥y Off selected
Cdc7/Dbf4 activity is performed according to the )
feompevidsgs dﬁﬂe@m@@% through arpethiorhipf agsal dasegtan thg use of Dowex resin
t - rylated by the Cdc7/Dbf4 conplex in the
pcﬁa@ggentggﬁ%ﬂégTP traced with 1y33-ATP. The reaction is
Sthepaeay bynsastkddf tlentrafsfdbonferedionesiity labeled@hpipbste noeictf by the
formc acid. Dowex resin parti.cl re ynreacted
T30 AP A OF .o I HHEE GNP Of D AN RPRegeted from
3RRapRASRBA! rARF@d MR ssrbifihtia &ck@Mhd Sight dhitted is measured in
solution. The supernatant is collected, transferred
iarfemtitpiongoanerpl ates and the extent 15 of substrate

T BTk 8as" SRR TR SRR & plF gp phyfoovine
ipmot8éolnel | s pl ate according to the follow ng

tocol . T h wel | of the plat . 101,
Pt R ot S 0  FreabermySafd o 16t FRebBR bl in the
tRedMd FNAEP ttRced R itdePRRaPE The AQR8or ?ssﬁ(g;ﬂ)gﬁ b%/lb'a[%%)on of Dowex

he sol vent for test conpounds containe %
(rksiman theopreenta af foomic18did.-Ddde resinhsirtic¢secapOh® uiGadied v -ATP

final concentration), a.m Xt uf f col TP M .
PR et RaBh Pp e Shire Yl 5 P spBom ey NI o higpig remains
riakd 10N, tTihe G@pGnAdi)is colledd] trARENRB iltCdHiip S Hlated altMhe extent

final concentration) that started the reaction. The
24 shstrierpho$phohdatioads eyabimtasidnsh sewtingn 50 nM HEPES pH

51”1%&@??{81 lﬁ% gi?fﬁgf’iéﬂ?%%g%ﬁm %%%fg}rgiﬁ ?neéw W%@{/&t{eiagaovding to

ftid foBldwiigytb@Solat room tenperature, the reaction was
st opped by ~adding to each well 150 | of Dowex resin

dd
i ¢apl WsHod dsgdatevensuidadi f ormic acid.  After another
50 i . ' ' : !
o PLAEE R @O ihorBlit ERRPBLARPAT I 3 A ranee 0

150gdnetife M dorseSespoisedéir¢dadkarsd)venafdretestSechipodlls contained 3%
2007@3103?4 PCT/ EP2007{0952587 29 m nutes shaking the
pl aP¥ el figalicgneenprghiom %) n i n a Packard TOP- Count
r-ad!@?@tsﬂlﬁé'trtaﬁé Mg;ﬁ/?ﬁ&?" puvﬂ fimfl c‘%ﬁ&e‘ﬁ&ﬁ?i&ﬁ} h Mxeukd O Bl A Ep 2 uM
were tested at different concentrations ranging from

final concentration) and radioactive ATP (1/5000 molar ratio with cold ATP).

- 10 pl enzyme (Cdc7/Dbf4, 2 nM final concentration) that started the reaction. The
buffer of the reaction consisted in 50 mM HEPES pH 7.9 containing 15 mM MgCly,

2mM DTT, 3 uM NaVO3, 2mM glycerophosphate and 0.2mg/ml BSA.
- After incubation for 60 minutes at room temperature, the reaction was stopped by
adding to each well 150 pl of Dowex resin in the presence of 150 mM formic acid.

After another 60 min incubation, 50 pL of suspension were withdrawn and transferred

into 96-well OPTIPLATESs containing 150 pl of MicroScint 40 (Packard); after 5-10
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0.0005 to 10 M Experinmental data were anal yzed by the
conputer program Assay 5 Explorer using the four

w@200ameBes | ogi stic equation: y = PCT/EP2007/052587

bott om+(t op-bottom/ (1+10"( (I ogl C50-x) *sl ope)) where x

is the logarithmof the inhibitor concentration, y is

the response; y starts at bottom and goes to top with

a signoid shape. The conpounds of forrmula (I) of the
RhBERH khAMELt iPAcsShenadad £20 wal Hes PAdkardl @OBATHmPRIHbactivity
between 1 and 1000 nM In particular, the conpounds

dedlss Al, A2, A3, A4, AS, A6, A7, A8, A9, Al0, All,

188y ooy e S, P oo Pl e o
anebor00 MM rExackdintitalnddtdh ecseheatyzed byothp eumpsteh @ugram Assay

been characterized for specificity on a panel of many
drpérendsHigdbs fousn pyARCiRhAEtIEERIAOY] GF1- R, Auror a- 2,

T ot b Kop- Rt 1 + AP (RR@50-FRi0pGPK3( 3, PKAa, PKOI 3,
@é{ﬁes“l’ﬁ Rl LB assgfggp%kz/q/m in A
ardhterey iktiy thd asathmeat theonhibtorscavichitsationey b theutsspanag; ey, starts at
5.MATP (0.2 .G P33y- ATP),, 30 ng of bacul ovirus
g“é’f%%?parn%éees&o&ﬁéﬂt ST $ha% M'inhibitor in a final
VitHeU 8@mpsundO bf forufafl @) &fTHeSpididnt lidvedopHshdowkd MYCH2lues on

10 mﬂ 7.5 MM DTT) were added to _each 20 wel| of a 96
G dsétiitsmbaRyeen g apdel O0AmM  Insriquipr gthe ppmpotnds peded 61, A2, A3,

reactd oy ers AsSoPRed, Ry1,201d, ABRTA 129 wiMe 1 Capt Hii i1, M2, M3,
100 | f d 1T to M

were transferred fromeach we [ tiScreen
pWéthere baboval showed s tvalatseon GileYdPbig beovgshdspHd6ehMul ose

filter. Plates re then washed times with 150

1pgaffon B3 BReAFR Gl T nRORE0 sTyds BB et Pl panet of
frhdryr @hérainBys ta@wng 2thiBeCarIA OIGF 1ER] Agfosa-DEAKTA| PDKEJSULUI,
to dry at 37C, then 100 |/well scintillant were added

K B3KT, 415 380 PRiASt BREPHVEER 0 8PEERed by

radi | Vi [ iWn the Top- Count instrument.
F@giﬁ@@ 5%2’%?%?@@2@? )ézaecglbgﬁd expressed as %
IKihadRirtdcions B @M @fdtdne HiofubktraetdsviMyA ©P (0.2 py P83y-ATP), 30 ng
(=100% . 30 Al conpounds showi ng inhibition > 50 %

e hacylgyitus o -exmeassed ek Cxsligek. 1ol inbipitainth a fadlj vpdume of 100

e S I hneti.czprafl of
A BEY GRS B P i 2T S S0 3 BTG aaded 1o cach
Réell 5P2057 10bathBy weBOplhed A fdetior iinnad 3PRC inbgbapbRt Re@lon was
used was the sane descri bed above, where inhibitors

weapped by 2@ gl BPTA ¥20epnt concentrations ranging from

0045 t 0 M. Experi,nental , data .e_anal.yzed
SBRE S vl PR Bl B AT BT e substrar

gﬁﬁ&ﬁ@?&?hosbgﬁeﬁﬁﬂo% ﬁgi_é&i“g/l\a@&l w%le:(%eél waiheld 3 times with 150 ul/well
POBtSt 8? /(Mg? -fre(e)tartlc? g?ter(ed il)-y Mu(lt(lsggen ﬁltr;t)i((zn sSystgtlcr)f‘) )

Detection: filters were allowed to dry at 37°C, then 100 pul/well scintillant were added
and 33P labeled histone H1 was detected by radioactivity counting in the Top-Count
instrument.

Results: data were analyzed and expressed as % inhibition referred to total activity of
enzyme (=100%).

All compounds showing inhibition > 50 % were further analyzed in order to study and

define potency (IC50) as well as the kinetic-profile of inhibitor through Ki calculation.
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5 where x is the logarithmof the inhibitor
concentration, y is the response; y starts at bottom

waem7gosssto top with a signoid shape. Ki cal ced BEPDNT/ 052587

either the concentrati on of ATP and hi stone H

substrate were varied: 4, 8,3012, 24, 48 M for ATP
(containing proportionally diluted P33y-ATP) and 0. 4,

0.8, 1.2, 2.4, 4.8 Mfor histone were used in absence
3090 persRMEGoM fthd WOtddbf iRH8MHs, the dMPAQREFdYaHoROSEREre inhibitors
inhibitor concentrations. Experinental data were

aveat yostad dyditfhrent erpsenteatiops sapeing franghiSoto” 1§ M. Kixperimental
ed:a%'I th%?gn%etdi//? byutﬁ «?rgautrergﬁ%om b ?pﬁﬁ ad ﬁrtlztﬁ ¥1s1ng We four parameter
-logistic equatiorn: y-—= bottmm-(toplbbtt()rﬁ)/ (H(1B) ((tbgACI0BY) *slbpe) KB

aKAKB where A=ATP and B=histone H 1. The conpounds of
tHETH X g bt [ogaRiBAY Phhcciahibier seiseiradionr Bds &}et TgeRongE v starts at

Sdoﬂglneana%@&tt%t&}{wnh %ngﬁ!otl&fﬂﬁ@&' vely, in conbination
wi th known anticancer treatnents such as radi ati on

MM athemtbe hemcapyatroelgrfnéeTP aml g Hatsillotrate wére varied: 4,

;gyégt é‘?t i it &?yfﬁﬁf‘ nfne B hortighaty Aidkh j)éfgynzgﬁ) and 0.4, 0.8,

hOj mpRak sagentst hlSﬂOWé QULA 2BYRAL Snd presence of two different,
i nt'erferon-type agents, cycl ooxygenase i nhibitors

(mOI@IIyCG@xseZ lnhlhlltnrb;ptlmng_)lt,lomat ri xnet al | opr ot ease
B A e
aitarmilaRoR et 9 radidinl biERnageRinsequatidd: - angi ogenesi s

agents (e. angi ogenesi s i nhibitors), farnesyl
tran¥¥“é¥asgé)—@| bitors, ras-raf signal transduction

pat hway i iidfiBors, cell cycle inhibitors, other cdks
ivithi-bttors;—---tubul i n bi ndi ng agents, topoisonerase |
i nhi-b{Abt 6B3) + 6hiBomerase Il inhibitors, and the
i ke.KB0 KB fatARKBated as a fixed dose, such
Gﬂ[ﬁﬁéﬁammranﬂm;scdrﬁ}empl oy the conpounds of this
venti on n the dosage range descri bed bel ow a
cemevn%” ]Iiﬁf‘aléréﬁﬁlﬁt dyepyon %?e{he\ﬁénagéfﬁfe Qe % e Sients or

%%@M?&y dﬁﬁ%gﬁbfnﬁﬁ&? w1ﬁ:P ROWR dhtiednckbP Fiinentd )suéﬁa)is RBEdiation
used sequent iall Yy wth known anti cancer agents when a
dbmmn at Flamdtigramyl wegingam inscanppgsion pyitlcetosty® or cytotoxic agents,
blOﬂi 344ap / ER Olgt711/1 052§n ag’ 1mé|:[g§013 ours]dﬁyrormonal agents,
fornu PF) 281 hE PF ede e Ty ARTTERC Ly 85h g
dhiunb Bigfcal bgumts, @ntarfemﬂmml ageﬁts,gcycld(ﬁky@@im hildars eg. COX-2

admj ni stered by the usual routes and the dgsage | evel
1nlm)1t0rs) matrlxmetatlloprotease inhibitors, telomerase in 1b1t0rs tyrosme kinase

inhibitors, anti-growth factor receptor agents, anti-HER agents, anti-EGFR agents, anti-
angiogenesis agents (e.g. angiogenesis inhibitors), farnesyl transferase inhibitors, ras-raf
signal transduction pathway inhibitors, cell cycle inhibitors, other cdks inhibitors,
tubulin binding agents, topoisomerase I inhibitors, topoisomerase II inhibitors, and the
like.

If formulated as a fixed dose, such combination products employ the compounds of this
invention within the dosage range described below and the other pharmaceutically
active agent within the approved dosage range.

Compounds of formula (I) may be used sequentially with known anticancer agents

when a combination formulation is inappropriate.
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depends upon the age, weight, conditions of the
patient and adm ni stration route. For exanple, a

w@ovabizes dosage adopted for oral adm ni stratiper/abP20a7/052587

compound of 5 fornula (1) nmay range from about 10 to

about 1000 ng per dose, from3l to 10 tinmes daily. The
conpounds of the invention can be adm nistered in a
variety of dosage forns, e.g., orally, in the form

taRl Bhpoust@RTUb@Sula BYGRFheGredehd i ERRMEShifaBRI fBF Sdministration to a
liquid solutions or suspensions; rectally in the form
JoppHal ear ite Bumpnsy et by admipistegedyby thejugnal apyrecadathp yosage level
.cH'ePérl?lrs %P&h‘[h'e .%%5 ,%Ve?é}g,%nai@gég{)f tjhé:1 hﬁ@etnh dnﬂﬂg{rﬁfon route.
intraspinal i fjectton or i nfusi on. e present

i Hov enxtinple, al sotablecdasdgs agdygedrimentl edhiomposidfi oreempound of

C rising a conpound of formul ) or a .
re b s PRt SiseEng o8 et Tphhnagpertdgse, from 110 10 times
aRIPCiBHel @pothd o HRNAK SREAUSINCH hymAGERRE abh 6ariety of dosage
excl pient, which may be a carrier or a diluent. The

pharseceutiabyl inclhafosn titdels contles g ehiblng spped) frpdets, liquid
. i nv LOon. ar Su e ol.l qw

SRR | B SPPLER R deslly R Yok SRl B e

sutirdraiscelarlphartimasguintroadnofio aml/ orfotratbecaq déor intnaspsal ingbction or

aral. forms may contain, together with the active
dﬁﬁfﬁﬁnd, diluents, e.g., lactose, dextrose

SAHeC ROt € invBHEd O S8s0 GRIIIdEL OPRarma&ufcAt 8b®PosionROtGhfrising a
starch; lubricants, e.qg., silica, talc, stearic acid,

reegiresidipd Srrmekl ) ame stheamaseeticalliidicestptable ol fetery e agociation
g%iﬁ%%gm%@g@ggg%b% ofifent, Whith ﬁﬁﬁ}F ch%ﬁ%F 6r SHMent.

0se, carboxymet ose or
plley phamphcayical otdmoiaejonsl i ®ntairggy ahdé rgmpagelst sf tle dgavention are

&tsg%&rwgérgigél&,@gé ?’c'f)ﬂgeln 1%)'1;';] :Iﬁg‘[ggc{s %&gér{gm t'girst%ped in a suitable
preehReRical fordt ti ng agents such as |ecithin,
pol ysorbates, |aurylsul phates; and, in general,

fon-cxaxple. ivdsqbidarrahEsme ghavareonfainnpeethyle wathige #gdes cpgpound,
LN ph eytd ti T

U B AAmELgeL SR AR TREBS: o g o poa

lsremoin lntaivasts, c.gokiliexanip) gcarlyyacict angznodiumi o¢i dalpjum stearate, and/or

ranyl ating, abletting, sugar-coating, or . .
Pl i o dunlies “ppRT | kg GREHEH oIS £ gpm.  eclatine
Qh@hy 8 MIdE S tdafox OB cllosce - & poBNIHYPSpyrEdTidofié;0 Msintegrating
and " suspensi ons. 30 As an exanple, the syrups may '
camtai a2 atardnralgisic, addctbiapes or glodgiar shaghoglycolaten cffervescing

' i n or I £.0l sQr.hi t /1
SRR B AUEAST AL G SRR Sy, O, AT R
danrk Bulph&tesyamd c tngaiery], @m-@xrpldegshaahadogidally Snactive substances
nat yural gum agar, sodium al ginate, pectin, .

e oS ReHT SarRERUARSt ny e PHrBREctg prspyplings may be
ah&RRRtured in known manner, for example, by means of mixing, granulating,
tabletting, sugar-coating, or film-coating processes.

The liquid dispersions for oral administration may be, e.g., syrups, emulsions and
suspensions.

As an example, the syrups may contain, as carrier, saccharose or saccharose with

glycerine and/or mannitol and sorbitol.
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The suspension or solutions for intramuscul ar
injections may contain, together wwth the 5 active

wa@epouwsads a pharmaceutically acceptabl e carriBCT/ER2097/052587

sterile water, olive oil, ethyl oleate, glycols,
e.g., propylene glycol and, if2 desired, a suitable
anount of |idocaine hydrochloride. The sol utions for

i ntravenous injections or infusions may contain, as a

CRHelduSfensishLind Be eWalstdnsQhayPéditah okl skainPRY off@¥rieR, hitural gum,
the formof sterile, aqueous, isotonic, saline

SENutOSHE alpmaisy pepey methylsehitesen cpbopynahdedivesel omgolyvinyl
aalc%ﬁ[)f.i er. The suppositories nmay contain, together

the active conpound, a pharmaceutically
ddeepsmbiien onsalitgrns fer giramogoba ifjettioes magabyminhydgether with the

| ycol, a | yoxyet hyl ene sorbitan fatty acid ester . .
Jt gt gy § REHEH OO0 PHCPHE S iE oer gjle water olive ol
i ditlylisd1EA8, €l Bsls, PE.B S Erbpy1Ehee Bl @NandM i Nibied) OS isighb®N ¥mount of
limtation to 15it, the follow ng exanples are now
dideetine kpdapgbl@de. For a reference to any specific
G fi ] t] i anal | v '
RRRURRE for Bl By nlecRbnd B RIS bl corBth, AFhrkcr, serl
sexertdngrexpelyithenhayt bsmahé fonmarfdtecileanqmeous, Ret@ia, isalgnetsolutions
t he exanples.that follow,. conpounds of the present
T B RETE OB S € HEY 5 84T ng the met hods
daRGuppRaoR&r 8hy corhin OloB&her R R SactiWh t&Hp&nd, Whdrmaceutically
known in the art. General nethods Flash Cﬂrorrato raphy
iEeePdIS eFtred e @icPy battgepolypbylere glhysele agv@@s@,xyggﬂyne sorbitan
\@Q‘g; . I .fd at ographi ¢ separati ons have
be ng%%?%?%%%%&%ﬁ Ogméﬁg?lage Horizon 25 system
MWVith oheaaier tad=iteit dldstraadici ppessnearentjoar fvithoosiag Agy limitation to
Bi qt | Per sonal Chem stry Sm thCreator TM HPLC was
&?Ffegfgﬁ%\amgﬁxwmwejaov Y& RP 18 (4,6 x 50 mm 3.5 m
columm using a Waters 27p{ANTRLCESYSt em equi pped with
a 996 Waters PDA detector and M cromass nod. ZQ ' '
dion gl refegpngel Fupdl eeiis sospewtd ofnfetanla (Bglithpwgentionh opfipnally in

() I . .
R el SR B M R M R AR ScfioR R clais.
&ifettiag etb othie t ¢xiah@1c35ths) follrwd ddalypouedplbéishe Bravast invention were
H20/ acetoni.trile (5:95). Gadient from 10 to 90%B in
SYRPREYS Usipg the %a%"%s Zfefﬁrﬁ’ﬁ? dreigy o1y athet fethpdsy W%?b are well
nLaAGn 8R4rinm WO 2007/ 110344 PCT/ EP2007/ 052587 33
Flowrate 1 nL/mn. Injection volunme 10 L. Full scan,

mass range from 100 to deneralmethodsi| | ary vol t age was

AR o Rt SRsetBigr g PR Mo Btk oot . wher
23€ecified, ashr@hat@grédpiinsepiastionartevgibeem paeforthad on a Biotage Horizon
system. Microwave-assisted reactions were performed using Biotage/PersonalChemistry
SmithCreator™ ™.

HPLC was performed on Waters X Terra RP 18 (4,6 x 50 mm, 3.5 um) column using a
Waters 2790 HPLC system equipped with a 996 Waters PDA detector and Micromass
mod. ZQ single quadrupole mass spectrometer, equipped with an electrospray (ESI) ion
source. Mobile phase A was ammonium acetate 5 mM buffer (pH 5.5 with acetic
acid/acetonitrile 95:5), and Mobile phase B was H,O/acetonitrile (5:95). Gradient from
10 to 90% B in 8 minutes, hold 90% B 2 minutes. UV detection at 220 nm and 254 nm.
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rati o. 5 When necessary, conpounds have been purified
by preparative HPLC. - on a Waters Symetry C18 (19 x

w®om03% m col utm using a Waters preparati vePCHERIB07/052587

600 equi pped with a 996 Waters PDA detector and a

M cromass nod. ZMD single qusdrupol e mass
spectroneter, electron spray ionization, positive
node. Mobile phase A was water 0.01% TFA, and Mbbil e

Ff']@«ﬁ QatB lm&i/rﬁﬁehﬁéutfohldoﬁ]meq @QLLG Pl fsééh”hi‘a@s rah etﬁ%n9@@(9 to 800
Bin8 mn, hold" 90% B 2 m n. Filowrate 20 nL/mn. -

amua Ot lerysvoxtagewnsn2. PeYy sRPLE t4m® was ]1@@°(E'n¢pn6wm) 10 V. Retention
n Waters . Fracti-GpL. em(
I TR s A7 bl bR RES SR NS v os oz

\atier s ZQ singl e quadrupol e mass spect rorret er Mobi | e
phase A was 0.05% NHAOH. in H20 pH O Acetonitrile
9‘&’11@1 ne&ﬁﬁa%mm@uﬁﬁ%\%@e@%gurafa@tbdrﬁrfﬁarwe TELLdi ent

frem g\fatté?s /S%?i Qrf’CBl 8' %ﬁ £ i, n%\lg) éggﬁ%ségrg W%té: =) gf’ggaratlve

rate ow-resol ution SS spectr
Vi leC @60 ezlqmppe:tjmtm a 9% Matga P IMAdetsCQr iand a Ml(apmass mod. ZMD

SO SR PSP T B B RO CRBS P ode. Mobile

Qhal A Q\‘iﬁs KNutd (WALS 'TF Al Fob1E piRe BWAY 460 trilcE G dRPE Bom 10
wWth an electros (ESI) ion source, and using

Fe 88%od? HeS pimhe 02/8 e5mirt Glow ek (MBEANIR0 correct i on.
Un!) e%SW%J[ rJ & %nltr%/é’rgcpe WIW H(')(!)\I %Sg%&gg nﬁlh)ély %Waters

performed on a 00 operat i

GGt PRE P fdiend (IﬁLmdfp &l ®ith aSWRRRC®6 PO EM-VES detector and a
(15N-31P) I D PFG Vari an Chenmical shifts are

SXpess4@ dingle @iadpmele. mpss spREEEcEtalabls PhHY /b Mes B e NHLOH
ahPr Q?Pﬁt()'/@&%rp@ﬂe%ﬁ b %nﬁ VRS TEAAL RBonitriftC Grhdient from 0 to

acetl aci d = ammonli um acet at e ag = aqueous
66 B in émmmnlmwamm FlqvBriBhR0 mI g um

tert-but oxi de rb | dii e

& S8, i Tl (ESEBRCB < RHrBpLUA § Bigfich MAT LCQ on
ItEPCGYanmicdt, aPpPed witBNMENEstdtRdy VIS 13 A8 4obtéd3 4hgh-resolution mass
PCT/ EP2007/ 052587 34 Cs2CO8 = cesium carbonate DCM =

dPedirad it Bidb hases obtgipsd on aiWaeisrégHteV Himamstenent, equipped with
an electrospray (ESI) ion source, and using Reserpine (MW 609.28065) for Lock Mass
correction. Unless differently reported, "H-NMR spectrometry was performed on a
Mercury VX 400 operating at 400.45 MHz equipped with a 5 mm double resonance
probe [1H (15N-31P) ID_PFG Varian]. Chemical shifts are expressed as d (ppm).
In these examples and elsewhere, abbreviations have the following meanings:

AcOH = acetic acid

AcONH4= ammonium acetate

aq = aqueous

Boc = tert-butoxycarbonyl

‘BuONa = sodium tert-butoxide

CDI = N,N’- carbonyldiimidazole

CH;CN = acetonitrile

CISO>NCO = chlorosulfonyl isocyanate

conc = concentrated
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DVAP = di et hyl am nopyridine 5 DM = N, N -
di met hyl formam de DVMSO D6 = deut er at ed

waleowtinghs ul f oxi de EDClI = PCT/EP2007/052587

1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de
hydrochl ori de eq = equival ent® 10 ESI = el ectrospray
ionization Etl = ethyl iodide EtNH2 = ethyl am ne

Et OAc = ethyl acetate EtCOH = ethanol 15 Et20 =

di et hyl et her gCs,@panEshintedipodales) HBr = hydrobrom c
acid HCl= hydrochloric acid 20 HCOOH = 88% form c
acid HCOONH4 =DiMordichioosichape HOBT =

hydr oxybenzotri e 5—]&@ = xybenzotri azol e
ammoni um sal t ﬁé’@é = ig@iﬁg{g??/%%ce liquid

chr omat ogr aphy DASARGHlimethgtaassopymdmgdr oxi de

Lawesson's reag = 2.4-his(4-met hoxyphenyl)- 1,3
-dithia-2,4- di Eﬁ%@pﬂ@a‘n %?hllgérﬁ%@%de Li C1= 1 thi um
chloride M = npns03ss MaklferaRgidimethylsulfoxide

4- et hyl benzhydryl am ne-resin hydrochloride Meldrums

acid = 2, 2- di netHl=11-83-dingitakenimoprogy lpdecthweadpriimide

met hyl ani ne WO 119344 PCT/ EP2007/ 052587 35 MeCH

= et hanol ny :%218% Igrams mn = mnutes
eq = equivalents
ESI = electrospray ionization
Etl = ethyl iodide
EtNH, = ethylamine
EtOAc = ethyl acetate
EtOH = ethanol
Et,0O = diethylether
g = grams
h = hour(s)
HBr = hydrobromic acid
HCI = hydrochloric acid
HCOOH = 88% formic acid
HCOONH,4 = ammonium formate
HOBT = hydroxybenzotriazole
HOBT-NH3 = hydroxybenzotriazole ammonium salt
HPLC = high performance liquid chromatography
KOH = potassium hydroxide
Lawesson’s reagent = 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-2,4-disulfide
LiCl = lithium chloride
M = molar
MBHA resin = 4-methylbenzhydrylamine-resin hydrochloride
Meldrum’s acid = 2,2-dimethyl-1,3-dioxane-4,6-dione
MeNH; = methylamine
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m. = mlliliters 5 mol = mllinoles nol = noles N =
normal Na2CO3 = sodi um carbonate NaH = sodi um hydri de,

w®oMyiim3md neral oil 10 NaHCO3 = sodi um hydr oge@iI/EP2007/052587

carbonate NaH2PO4 = sodi um di hydr ogen phosphat e
NaNO2 = sodiumnitrite NaCOH =35sodi um hydr oxyde Na2SO4
= anhydr ous sodi um sul phate 15 NBS =

N- br ono- succi ni m de NCS= N-chl oro-succinimde N S=
N- i odo- succi ni myiH Negetmrdmmoni a Pd( OAc) 2 = pal | adi um
acetate 20 (Ph3P)2PdCl2 =

di chl or obi s(t ri penyiilbBGEshi ne) pal | adi um(11)  rt =
room t enperat ur ¢, TBTU = O benzotriazol - 1-yl -

N, NN N,N -tetranmet hyluronium tetrafl uoroborate TEA =
triethylam ne 2mITFaikHiliters f | uor oacetic acid THE =

t et rahydr of uran Xant ph =

9, 9- di met hy| - 9HYH ﬂwl@ﬁ@@ﬁ%e%- diyl)bis

[ di phenyl phosphingk rholes M croliters WO 2007/ 110344
PCT/ EP2007/ 052587 36 Exanple 1

2- Phenyl - 5- pyri N nnamal- 1H pyrr ol e- 3- car boxyl i ¢ aci d

amde (Al) O ~Na§b(§3=gd%tﬁc§rb})n§eoa 2 step 2 N step
1 NH

NaH = sodium hydride, 60% in mineral oil

NaHCO; = sodium hydrogen carbonate

NaH;PO4 = sodium dihydrogen phosphate

NaNO; = sodium nitrite

NaOH = sodium hydroxyde

Na»SO4 = anhydrous sodium sulphate

NBS = N-bromo-succinimide

NCS= N-chloro-succinimide

NIS= N-iodo-succinimide

NH;3 = ammonia

Pd(OAc), = palladium acetate

(PhsP),PdCl, = dichlorobis(triphenylphosphine)palladium(II)
rt = room temperature

TBTU = O-benzotriazol-1-yl- N,N,N',N'-tetramethyluronium
tetrafluoroborate

TEA = triethylamine

TFA = trifluoroacetic acid

THF = tetrahydrofuran

Xantphos = 9,9-dimethyl-9H-xanthene-4,5-
diyl)bis[diphenylphosphine]

uL = microliters
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R 300 OHstep 3 NH2 \ N~\ "1 \ NN HRNHR
Al (R=H) Step 1: Formation of pyrrole ring (3) 5

.2 mol) was added to a m xture of

- 0X0- 3- phenyl - propi oni ¢ aci B36et hyl ester 2 (R=H, 1 g,
5.2 mol) in 100 n. of dry THE and NaH (0.5 g, 13.0
nmmol) at 0 C. The solution was |eft at OC for 1 h and
then stirred at rt for 3 hEXi;I;ﬁleleqol vent was renoved
and the residue was dissolved in_ 60 nL of EtOH,

amoni WrPheexltpyriding-y-1H-pyyroledicprhgaylie agid @ntide (A he

reaction 10 m xture was Jeft overnight at rt. The
crude material wasgpuri d by flash chromat ography
d

4

wWQ@2rons44 - pyri di n-4-yl et hanone hydr obrom de 1PCWERF2097/052587
6.2
3

( r98:2) affo ngy920 ng (60% of OFEt

2- ph -5-pyridin-4-2yl- | Hpyrrol e-3- | i cotep?
aci d le yl ester as olid. "H NWVR{ 00
MHz) 6V ppm 1.20 (t,%é.os Hz, 3H), A6 {q, J27, 08
Hz, 2H), 7.30 (d, J=2.81 Hz, 1H), 7.43 (ry 3H), 7.64

(m 2H), 7.78 (m 2H), 8.53 (m 2H), ol5 12.12 (s,
1H); ESI (+) ; mz 293 (M+). Step R ,Saponification
to car boxyiT i ds (4¥eBster 3 (4 ’1.5 mmol ) in
3 nm 3 nL"of 2ZM aq
100C 3Hh. reaction mi
and acidified witR cone HJ  obser vi ng precipitation

of the proddct which was filteredAE®hed with a

littl e amount of i6h SR ried

| eadi ng to 400 W%S%Fgg?ég&phen;?@g-rg%ﬁ?gi n-4-yl-1H

By Brashee 1 Byudinkoxlgthagongchyiratgomidsol i(8.7t had-2 wamolseas added to a

SRERSEh R Rl g bt bag punBYiind (el A1k <8 mop in 100 mL
AIQrVERF Mdpganl (0.5%, (B0 Bidhl) a7 068, (M s@lion Rad Ef( &, 0°C for 1 h
J=2.44 Hz, 1H), 8.28 (d, J=6.65 Hz, 2 8.74 (d, . )

Ja.gé _tlge@ spgr’ed ?H)t ’f0r132h.5"ﬁhe(s§:lvej}‘;_|jvgs ng_ovp,ql g%%lg rTSMuepqu dissolved in
JoeRr 3of K@flensadiion Jc@ta%m.ld@g, %‘72)1?1%86%% fdd(a%%%}% gEe reaction

1.44 mol) was dissolved in 1 ry THE in tt
prigges ceaofleft DbEAnight Sitntt, PheoCradeolmaterfd tvage purified by flash

% lro%aitggrhphgloﬁﬁ\%h%mqg&g ggorcﬁfl"gl%drgfg (%O"}o? OPH}f)lhz:nyl-S-pyridinA-
yl-1H-pyrrole-3-carboxylic acid ethyl ester as a solid.

'H NMR (DMSO-ds / 400 MHz) & ppm 1.20 (t, J=7.08 Hz, 3H), 4.16 (q, J/=7.08 Hz,
2H), 7.30 (d, J=2.81 Hz, 1H), 7.43 (m, 3H), 7.64 (m, 2H), 7.79 (m, 2H), 8.53 (m, 2H),
12.12 (s, 1H); ESI (+) MS: m/z 293 (MH").

Step 2: Saponification to carboxylic acids (4)
Ester 3 (440 mg, 1.5 mmol) in 3 mL of EtOH and 3 mL of 4M aq NaOH was heated at
100°C for 3 h. The reaction mixture was cooled at 0 °C and acidified with conc HCI
observing precipitation of the product which was filtered, washed with a little amount of
water and acetone and dried leading to 400 mg (88%) of 2-phenyl-5-pyridin-4-yl-1H-
pyrrole-3-carboxylic acid as a solid that was used in the next step without further

purification.
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and HOBTNH3 (330 ng, 2.16 mmol) were added. The
reaction mxture was left overnight at rt. The

weolvenB4mas renoved, water was added and t he BCTIEP2007/052587

was extracted wth DCM The organic |ayer was dried
(Na2SO4), the solvent was evaporated and the 10 crude
was purified by flash chromatography (DCM MeOH 95:5)
to give 150 ng (40% of
21PRIRYIDMSOYd, i/ dbd MY & Pt P)ﬁllr(QJ ?Hl\ﬁﬁﬁ-‘@r(ﬂp&ﬂ) 737§1€d 0=2.44 Hz,
am de as a pale yellow solid. VR (DVBO-d6 / 400

)888 pfﬂmfré 69017, BH), &H) (d, 75 H@; 21:!);22 56 (12 H)IMP; m/z 263 [M-
Hn]IS7 m 7.44 (m 2H), 7.67-7.71 (m 4H), 8.53

11 82 (s, 1H); ESI (+) M5 mz 264 (MH). 15

The above pr ocedStép ws:oaﬂahsayiedtd @msqe@t(he)si ze the

ol.l owi_ng conpounds:
z‘\C(lcé 4Fq3§@mga &rfénmolbwmﬂﬁsmlwd4myw &lmfyﬁlrm IR 4 theryesence of
%FE% @Cﬂ ﬁilLeﬁ bﬁ Imtﬁ?—lsz 1y €y t'h?'sé;‘fm %IL %91 glg()og_yﬁwlw m§ Ppmnmol)
-and IS@B(F[NH5@307m’g5 2(1(gidmmh:m wﬂ:@e adde@g THe, re@c@ongmﬁ@ur(enwas left

on’_%% it a ("ﬁ%e soﬂ)fht v%?sl reino)ved ter as adﬁec?’ nd tilw )‘w was extracted

Z{m(}iZDEMonQ cﬂ@ﬁny la)yeféw@s/dméﬂ INASO)); th-sDM/EﬁtOdvﬁ; &'d@élfaﬁ:d)and the

ylic acid i H NWR ( d6/4OOI\/HzK/[ .
mdewap@up@ed \§>¥jlaglgchqgmatfg|5apgy QQC erE@S jbtol_@\/e g%jbmg (40%)
%fézwpph(eﬁ}l Sz'p'pnd}rg 44 3}3 1(8pyridi-3- %oxyﬂgac@@&m ekl paRRrellow solid.

z‘*H(IsMR (wsomae HO0 MI%2)$yprind b A0 4bsy RELL - By(dr S5 @He af Ho%.37 (m,

ylj.c d (
25b 18 meﬁma ’”%1 {% 9455t 58] 41 B RO AT iRz 264
(MH J=2.43 Hz, .11 (d, J=6.59 Hz, 2H), 8.74 (d,
% 2H) , 12 56 (s, 1H: ESI 30 (+) MS: mlz 282
(E\heha?ovev@omwwammomw ERRODZE 052 dowirggompanisise 3,
step-1 Example 2
2- (3- Fl uor o- phenyl ) - 5- pyr raPh ﬁle-pyrroIe 3- carbox
- ZGFhordi RétW)-5 tldfn-4 l- rD&IBG-dﬁrbbx ﬁ(hci‘d-h‘l Kes
=7. 10

( hll NMER) (D;M§@ dod 409 l@H@la ];)_]En 1 ]_1,(1;(’[ = @g, 1. ?,H%é op M J%7_|52)77 Hz, 2H)
gszrgg 1. ?11 &/B,Fgfgﬁ 83 ic(dj(/ 1’4? 41%<H§ #498 szlgmliH)( B 314 i1y, BSI (+)

ZVISSmElildr(behenyl) 5- pyridi n- 4 yl-i H-pyrrol e- 3- car box
ylic acid "H NVR (DVSO- 46 / 4 6 ppm 25 (m 1H)
7.31 (d, J=2.9 Hz, 1H) Xﬁﬁlpﬁq? st

2-(2-Fluoro-phenyD)-5-pyridin-4-yl-1H-pvrrole-3-carboxvlic acid
'H NMR (DMSO-ds / 400 MHz) & ppm 7.33 (m, 4H) 7.72 (d, J=2.56 Hz, 1H) 8.22 (d,
J=6.40 Hz, 2H) 8.72 (m, 2H) 12.73 (s, 1H); MS: m/z 281 [M-H].

Example 2, step-3
2-(2-Fluoro-phenyl)-5-pvyridin-4-vl-1H-pvrrole-3-carboxvlic acid amide
hvdrochloride (A2)

'H NMR (DMSO-ds / 400 MHz) & ppm 7.00 (bs, 2H), 7.29-7.36 (m, 4H), 7.73 (d,
J=2.43 Hz, 1H), 8.11 (d, J=6.59 Hz, 2H), 8.74 (d, J/=6.59 Hz, 2H), 12.56 (s, 1H); ESI
(+) MS: m/z 282 (MH").
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3H) 7.80 (m 2H) 8.50 (m 2H); M5 mz 281 [MH . 10
Exanple 3, step-3

WQ@2{03AH3wor o- phenyl ) - 5- pyri di n-4-yl -i H pyrr ol ePGHEPIIDDNE2587

ylic acid amde (A3) iH NWR (DVSO-d6 / 400 MHz) 6 ppm
7.16 (bs, 2H), 7.29 (m 2H), ®.52 (m 2H), 7.74 (s,
1H), 8.23 (d, J=5.80 Hz, 2H), 8.78 (d, J=5.80 Hz, 2H),
12.42 (s, 1H); ESI (+) Ms: mz 282 (MH#). 15 Exanple
4, step-1 Example 3, step-1

2- 4 Fl uor o- phenyl) 5- pyrldln 4- yI-|F%pyrroIe 3- carbox

4 -«-; 04 P B¢ IHA & 1 ' M- IKYED

Bt ol 0 i 03055 42700 %‘ﬁ%ﬁ% e

27|-D7 @n51${)(7d10 (d)F2. 6DHz41}6)37 48iz 7. 3-)m, BZI)JJ378(2($I; 21h0)8, 5368l J=5.13
, St

i{7()41%:]ru§r be#?éﬁi ))Mé W%ldl(wﬁﬁ)yl -1 H-Spsfr ol e- 3- car box

ylic acid i H NVMR (DMSO- g§ a{np Mﬂz 6 ppm7.62 - 7.76

(m5H)830(bd3561Hz ‘

75(d J=6.71 te,

SHEASh (RMSertt Vi rzsml U3 6 02 e liBo

WH@@cgndzmzsz@( Q?CMBI&HISQ "H NVR (DVSO-d6 /
6 ppm 7 , 32 .39 (m 4H), 7.70
3 Hz, 8. mamleﬁﬁeem Hz 2H) 8.72 (d,
(: - oro= ” 1 A_ vi “ n (A
s‘HeNMR (DMSO-ds / 400 MHz) 6ppm7 16 (bs, 2H), 729 (m, 2H), 752 (m 2H) 7.74

rono- phen ridin-4-yl-iH rrole car
o ThoR a3 diin g B s, 2L e s e S8 4% TH! SIS Ms:
]"C](%%&ég g57.07 Hz, 3H) 4.17 (g, J=7.11 Hz, 2H) 7.31
80" Hz, 1H)744(tJ786Hz 1H)762-7.69
(m 2H) 7.80 (d J=6. 22 HsampléA,236p-T. 86 (t, J=1.77 Hz,

0-3( czirbtl)x lfc a%sc{ eti1+l) es%/S :

251(MEB @WSOhenvbhd MW n24 J~7689Mm £18(LI=DoXYiz, 2H
lic ac:l%m?H tl\tlixasl\/R DI\/BO@dGIip%uOOW VHz) pmj7 46( =210

F29, 983, Ak 7.69 68, 2H)77.78 (ddn/~B 6. 46000 B0 §.83 dmy 1.60, 4.63

?%Z?Hﬁﬁlﬁsséﬁ(%%“?% %v{é { ﬁ%’%‘%iffmﬁ . 2E|)5| 1(2+j2 °

ME: nlz 343 (MHH). Example 4, step-2

2-(4-Fluoro-phenyD)-5-pyridin-4-yl-1H-pvrrole-3-carboxvlic acid
'H NMR (DMSO-d¢ / 400 MHz) & ppm 7.62 - 7.76 (m, 5H) 8.30 (bd, J=5.61 Hz, 2H)
8.75 (d, J=6.71 Hz, 2H) 12.58 (bs, 1H); MS: m/z 281 [M-H].

Example 4, step-3
2-(4-Fluoro-phenvl)-5-pvyridin-4-vl-1H-pvrrole-3-carboxvlic acid amide
hvdrochloride (A4)

'H NMR (DMSO-dg / 400 MHz) & ppm 7.12 (bs, 2H), 7.32-7.39 (m, 4H), 7.70 (d,
J=2.43 Hz, 1H), 8.15 (d, J=6.59 Hz, 2H), 8.72 (d, J=6.59 Hz, 2H), 12.52 (s, 1H); ESI
(H) MS: m/z 282 (MH").
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Exanple 5, step-3
2- (3-Brono- phenyl ) -5-pyridin-4-yl-i H pyrrol e-3-car boxy

wo p@7acizé4 ami de  hydrochl oride (A5) 15 1H NVR ¢QVBR20d6GH52587

400 MHz) 6 ppm 7.14 (bs, 1H) 7.44 (t, J=7.93 Hz, 1H)
7.51 (bs, 1H) 7.60-7.65 (m ¥=9.02 Hz, 1H) 7.69 (d,
J=2.56 Hz, 1H) 7.71-7.75 (m 1H) 7.93 (t, J=1,83 Hz,
1H) 8.18 (d, J=5.85 Hz, 2H) 8.76 (d, J=6.83 Hz, 2H)

12.38 (bs, 1H); ESI (+) ExiRpld®,atepd? (M) . Exanple 6,
st espBl 20 .

hﬁl&ﬁﬁ &H\‘j{é@y%ﬁﬁ_é %%% W&éggﬁ 9 %7 4%?) M;;Z_gq,? P@g‘ﬁ 2H)
(70881 %1—2;%23&) Hz, IH.H 447(‘[61:7(&6 H2,381)5462Hz7. 69('@1 mmgq di J=6.22 1z,

)7:% 7.79 %d, J=6.22 Hz 2I—9 8. 5r5h}éd
FA5 o8 Hz«f by Hep luy 8054(d, 47422 Hey 20§ 235 (s, D BY(+) MS: m/z
anple 6, step-2 25
2-(4- Brorm phenyl ) -5-pyridi n-4-yl-i H pyrrol e- 3-car boxy
lic acid iH NI\/R (DNBOd@XbHAJ@@SM@)-ZG ppm 7. 62 - 7.76
b T . =5 8.7

§HGNM3{ (DMSO d6 / 400 MHz) 6 dpm 7.46 (t, J 7. 93 Hz, lH) 7.65 - 7.74 (m, 3H)
2- (4-Brono- phenjy )-5-p yl-1Hp rroIeSCarbong
9 Gelld) A dé *§d3ﬂ%| ﬂé’d I 7c§r(|dd~é—((4(6§hv@)2bb3ﬁ tbsoHAn12.54 (bs,

4 "Re ﬁ%fﬁ@%s#p(ﬂ?@@é%ﬁ@iﬂﬁ 737 (be 15

7.62-7.67 (m 4H) 7.69 (Exampk6s,AfepHk, 2H) 8.54 (d,
. 86 (

H) : rr(IS:le 3- saﬂ)oyli\ﬁlc aclclZ a1§1

(
%@%dﬂl&@d@'—@ onyI 5-pyridin-4-yl-iHpyrrol-2-yl)-3,4

T O- I soqui nol i ne- 2-carboxylic acid tert-butyl
JERNMR EPINFR-4:4600 Mitz) SONWBO7 d6)(bs [P 4 @0/A(193 U=7L1077.51 (bs,

iy it oaodihe A B8 H 2303 B G on

714433(}& 1H180181d2]7:5(8(5 HZ, BH) 8. 741d-J=6.88 14, aH)ZEl)sz%stZ@H) ESI (+)
J=6. 22 8.52 (d, J=6.10 Hz, 2H) 10 12.0
§m@|—b4~2(E§ﬁ(+) MB: nfz 448 (MH+). Exanple 7,
step 2
7-(3- Car boxy-5-pyri d| n- Ef}f“plﬁ—fpylprol 2-yl) - 3 4-di hydr
Q- (4-Br bemd)-p i)

'"H NMR (DMSO-ds / 400 MHz) & ppm 1.22 (t, J=7.07 Hz, 3H) 4.16 (g, /=7.07 Hz, 2H)
7.30 (d, J=2.80 Hz, 1H) 7.61 (d, J=8.54 Hz, 2H) 7.68 (d, J=8.54 Hz, 2H) 7.79 (d,
J=6.22 Hz, 2) 8.55 (d, J=5.98 Hz, 2H) 12.17 (bs, 1H); ESI (+) MS: m/z 316 (MH").

Example 6, step-2

'H NMR (DMSO-ds / 400 MHz) & ppm 7.62 - 7.76 (m, 5H) 8.30 (bd, J=5.61 Hz, 2H)
8.75 (d, /=6.71 Hz, 2H) 12.58 (bs, 1H); MS: m/z 342 [M-H].

Example 6, step-3
2-(4-Bromo-phenyl)-5-pyridin-4-yl-1H-pvrrole-3-carboxvlic acid amide
hydrochloride (A6)
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M5: mlz 418 [MH . 15 Exanple 7, step-3
7-(3- Car banoyl - 5-pyridi n-4-yl-i Hpyrrol -2-yl)-3, 4-di hy

wale@1H3i60q ui nol i ne-2- carboxylic acid tert-bor/EP2007/052587

ester (A27) iH NVR (DVBO-d6/ 400 MHz) 6 ppm 1.44 (s,

9H) 2.82 (t, J=5.79 Hz, 2H) 3059 (t, J=5.85 Hz, 2H)

4.54 (bs, 2H) 6.86 (bs, 2H) 7.20 (d, J=7.93 Hz, 1H)

7.24 (d, J=2.68 Hz, 20 1H) 7.44 (m 1H) 7.47 (m 1H)

MHENMRADVIZH- 24(blb'fMH?zJ)'|)6 n94.96 dbs, IR 718 (Hz/=2269 112 11112737 (b

(bs, 1H); ESId%(+) NVB: m}%mg qI\/SI—HF@ y(treatrrent vaist2 (b,

ach)d7362( 767 (inndHano8 (drJ=ol 220&1@&')&&8 @4 et Vdo6.a2 Hzodhy 11.86 (s, 1H);
u +h) t he correspondi ng deprotected

ﬁ?o’éﬁ&agﬁo%%' Exanpl e 8 25

5-Pyridin-4-yl-2- (1 2, 3 Fatnld ARYG-D- i SO
I7UI nolhl n- 7 1) - 1H- pyrrol e 3- car boxyl ¢ acid alm' de

uzear%s&%lfe a%mrﬂﬁugxmstgﬁ) 430 (1 " “4.33 Hz, 2H)
=7.93 Hz, 1H) 7.42 (bs, 1H)

7H5181\4(Pdc400 A5 DMBR; ds1 Sippif. 150 (¢.5/=7DAHZ 369 1 U (5. 9ED 232 (t,

s bt 3k 8 25, 72 e bl 0 a5 M 30
a;g 7(%) 1H)/‘@4206Zf73(&10§14§l7 9@(& BR800 D258 352 (4 V=6.10 Hz, 2H)

-tetrahydro i SO

|@+Q¥db$ r’rH? E@b(%%m@ﬁﬁg @ﬂ]ll)-lH- pyrrol e-3- carboxylic
acid am de (A29) By red i on, perforned
W|th f or mal dehyde and sz% X’? ryﬁ%‘borohydrl de, 5 on
-Ceaitlioa idi  idHpy nip 1-2end ) -2l sdiby droe dindlige-2-
the title %cnlpobutgl A29 was obtained. 'H NVR ( DMSO d6/
m Uyl ester 31 3.09 (d, J=16.90 Hz, 1H)
1‘M§9m)(zd418 M: W44 Hz, 1H) 4.31 (dd, J=14.90, 6.60 Hz,
1H) 4.50 ( 31488Hz 1H) 7.05 (bs, 1H 7.33 (d,
J=8. 05 Hz 1H) 7.44 (bsEXIHPleﬂ,Bﬂept%l J= 1 10 Hz, 1H)

]dﬁrl?t?xyhé bag tmbu@: e4ﬂer(gag711m . "ESl (+) M5 mz 333
2?]51-‘1?5[11 @MS&?‘PW zﬁQQIM@Pf ByPPRb &4 45 HDbdRF I(5 =adP dze2h)3-59 (.
' , Vi
oS M 100 AP IR SR (53 o v
1IH)) 774466%,dd]) D41 (60| HU7.61 (dHz=62B)H77 280 8(ddd, J=6L107lz, 2H) 11.72

83 hesA Ms: miz 419 (M.

By treatment with acids (for instance trifluoroacetic acid at room temperature for 24 h)

the corresponding deprotected analog was obtained:

Example 8

S-Pyridin-4-vl-2-(1.2.3.4-tetrahvdro-isoquinolin-7-vl)-1H-pvrrole-3-carboxylic acid
amide (A28)
'H NMR (DMSO-dg/ 400 MHz) & ppm 3.07 (t, J=6.10 Hz, 2H) 3.38-3.45 (m, 2H) 4.30
(t, J/=4.33 Hz, 2H) 7.05 (bs, 1H) 7.30 (d, J/=7.93 Hz, 1H) 7.42 (bs, 1H) 7.58 (d, J=8.50
Hz, 1H) 7.57 (s, 1H) 7.69 (d, J=2.32 Hz, 1H) &8.18 (d, J=6.22 Hz, 2H) 8.73 (d, J=6.83
Hz, 2H) 9.38 (bs, 2H) 12.41 (bs, 1H); ESI (+) MS: m/z 319 (MH").
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8.55 (dd, J=1.60, 4.51 Hz, 2H) 8.65 (dd, J=1.71, 4.61
Hz, 2H) 12.30 (bs, 1H): ESI (+) MS: mz 294 (NMH+).

wEx@mpis440, step-2 PCT/EP2007/052587

2,5-Di -pyridin-4-yl-1H pyrrol e-3-carboxylic acid 20 'H
NVR (400 MHz, DMSO-d6) 6 ppm4l. 02 (bs, 1H) 7.73 (m
2H 8.01 (m 2H) 8.47 (m 4H) 11.40 (bs, 1H; M5 mz
264 [MH . Exanple 10, step-3

2,5-Di - pyridin-4-yl-1H pyrgelfpidocar boxylic acid am de
(C3 "H NI\/R§DI\/SOd6/ 400 I\/Hz) 6 m7 02 (bs1 2H)

rriz 265( M—|+) V\D 2007/ 110344
‘ Exanpl e 11
B}Qﬂdh@h@)@ﬂhmﬁi(my perdonmed-wikk fddmpldehyleeand- wdrino xydnioborohydride,

i B B0 5eguineli s TP AP DI RpTnpind A29 vas
Gbtaticp 1: Formation of pyrrole ring (6) 5 To a
sol ution of 3-cycl ohexyl - 3- oxodg gl oni ¢ acid ethyl

et MMR5(PNISE-¢j/ 460 Mbtaisi ppm B.94 b08 (GHELP Qotﬁzm_ﬁ) 3.69 (d,
Rk R TMETR ﬂ?%g”@c&o A2, 13p1 40 {)?ﬁgzﬁﬂg;?ﬁ& A 2hs s, 1)

(ﬁ33;](d 168.85 rICrEl;JIIH)VYIaLBr (deldEd) "aa«d (d,tBe. 101 B, unrp MS(dd J 7 93, 1.71
stirred 5 h at The sol vent was ermved and t

155 3ud. Tt Va8 17 e lelz‘é» FH))8- T 3niSrdiy- iz, 21 10.77
36EL )Q2(4%é9 19); BS1 (;F?MS) %%3??@?@) and the 10 sol ution

was stirred overnig at rt ter solvent renoval the
resi due was di ssol ved i Fixample 10, step-1

2.5-Di-pvridin-4-vl-1H-pvrrole-3-carboxvlic acid ethyl ester

'H NMR (400 MHz, DMSO-ds) & ppm 1.23 (t, J=7.07 Hz, 3H) 4.18 (q, J/=7.07 Hz, 2H)
7.33 (d, J/=2.8 Hz, 1H) 7.65(dd, J=1.60, 4.51 Hz, 2H) 7.80 (dd, J/=1.71, 4.63 Hz, 2H)
8.55 (dd, J=1.60, 4.51 Hz, 2H) 8.65 (dd, J=1.71, 4.61 Hz, 2H) 12.30 (bs, 1H); ESI (+)
MS: m/z 294 (MH").

Example 10, step-2
2.5-Di-pvridin-4-vl-1H-pvrrole-3-carboxvlic acid
'H NMR (400 MHz, DMSO-ds) 8 ppm 7.02 (bs, 1H) 7.73 (m, 2H) 8.01 (m, 2H) 8.47
(m, 4H) 11.40 (bs, 1H); MS: m/z 264 [M-H].

Example 10, step-3
2.5-Di-pvridin-4-vl-1H-pvrrole-3-carboxvlic acid amide (C3)
'H NMR (DMSO-d¢/ 400 MHz) & ppm 7.02 (bs, 2H), 7.29 (s, 1H), 7.71 (m, 4H), 8.56
(m, 4H), 12.01 (bs, 1H); ESI (+) MS: m/z 265(MH").
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Et OAc and t he organi c phase was washed with a
saturated aqueous solution of Na2CC3, then with

wowdoeniodad i ed (Na2SO4) and concentrated. The cPOmEP2007/052587

material was purified by silica gel chromatography
(eluant: EtOAc) to yield 42

2-cycl ohexyl -5-pyridin-4-yl-1H pyrrol e-3-carboxylic
acid ethyl ester as a white solid (L1 g, 43%. 15 1H
NMR (DVSO-d6/ 400 MHz) 6 pr@mbiésr (m 1H) 1.30 (t
J=7.13 Hz, 3H) 1.70-1.88 (m_7H) 3.44-3. 56(;
2-0pclpbexyl-Spyruling-yl-dH-pyrrol-3-garbgxplicgrigiami er()Qt) 71
(d, J=6.22 Hz, 2H) 8.50 (d, J=6.22 2H) 11.37 (bs,
1H); ESI (+) M5 mz 299)( MH+). ~o8aponi fi cati on

to carboxylic acid (& go A solutio 6 (P58 g,
1.95 mol ) kn 4M d Et N nmo—wa
refluxed for 3 h, cogled in ice CI dified with 2N

HCl . The precipitate was filtered, washed wth little
wat er and dri ed.

(0.55
g, 90%. MR (DVSO-d6/ 400 MHz) 6 ppfn 1.22-1.42 (m
3H 1.69-1.89 (nf 7H) 3.50-3.64 (m 1H 7.%6 (d,

e ok 1185 obth KMot LS e

[Tt iHpolutie QO&%&QIQD@@M%@W@HZ@[W/@EZ@M esB 53l épg, 3.3 mmol) in

SRR PR S A e S0 nnr

iRl 2} broRloEAp (ridifdd, y 1& tHiBhe hﬁdﬂo@bﬁlc{e‘ll (Blg, Mﬂﬁmﬁbﬂ)r\ff@%dded and
at rt for 6 h. The reaction mxture was poured into

vibt stixtrd ven stinediSolist Phas Ehaelvent wa%feélaovesl agyl thi repidue was

TR PR QTP RRRRS RS LG i b BAHded and ihe
cohitientwaatsteded Thenighudet. veltesplkntiwesopalrthd reglubyvas dissolved in

I Ji.ca chr omat ogr aph Me 1) to vield
b o B oI TTH AR B U silagpB o Lo Nexcos
aBdnOwit BRI e, ﬂl@edl@laQSOﬁ?a‘}ﬁi oaﬁce@trmﬂadtﬁlesﬁhdéjmaﬂeﬁa% purlﬁed by
( DVBO- d6/ 400 m1l. 62-1 né_ O—E%B 59-3
(SH‘}"alngl @r%mt%@phy ﬁeéuailﬂ) EtAQ t@dwelﬂ cpgo yl-imyrl¢lnz41yl-lH-
1eld (s ] 181 d 6. 10 Hz,
zd&ba“ Ity g‘(’éﬁlc gﬂ)&h E%grﬂzdw s tfr & ﬁvr?; Exanpl e
1EI NMR (DMSO-dg/ 400 MHz) Sppm 1.33 (m 1H) 1.30 (t, J/=7.13 Hz, 3H) 1.70-1.88
y yrid | - yr o I peridi
Ak g dvd o e Bl arer Wi B e &3odih 157 @
2r-812p81, Qng%ogh, PupeHARR) $1 ,‘347 WBsTHRY- S8y MSCRATPRVIMH').
c acid 15 am (@) 0 N
Step 2: Saponification to carboxylic acid (7)
A solution of ester 6 (0.58 g, 1.95 mmol) in 4M aq NaOH and EtOH (1:1, 20 mL) was
refluxed for 3 h, cooled in ice and acidified with 2N HCI. The precipitate was filtered,
washed with little water and dried. 2-Cyclohexyl-5-pyridin-4-yl-1H-pyrrole-3-
carboxylic acid hydrochloride was obtained as a white solid (0.55 g, 90%).
'H NMR (DMSO-dy/ 400 MHz) § ppm 1.22-1.42 (m, 3H) 1.69-1.89 (m, 7H) 3.50-3.64
(m, 1H) 7.56 (d, J=2.56 Hz, 1H) 8.26 (d, J/=6.71 Hz, 2H) 8.69 (d, J/=6.71 Hz, 2H) 11.85
(s, 1H) 12.17 (bs, 1H); MS: m/z 269 [M-H].
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OO EEO0OO8O0OH Ostep2 11 N / stepl1 000O
OH step 3 NHZ step 4 NHZ NNAGNNAGNNH NHN H\

WORoOH11B4D B 2 Step 1: Formation of pyrrol e PCTIHP109)/052587

To a solution of

4- (2- et hoxycar bonyl - acetyl ) - pB3peri di ne-1-carboxylic
acid tert-butyl ester 8 (2.5 g, 83 muol) in
anhydrous THE (200 mi), cooled at 0C, NaH (900 ny, 21

20 nmol) was addegkep Af t@fndbhsdtion to amide (Q1)
2 br ono- 1- pyri di n- 4 | - et hanone %drobrom de

1 selutipm f adids @efied! anaohdOBTANHr €. 3vgs2 élﬂm?]r)eiiB@%’h(O 64 g, 2
T T

Anmixome wias pawed atte wafer ang) the2fjupoms| phawasasackdmdted i 33 wéh EtOAc.

uti on s stirred ovi j.ght _at fter sol ven
e WESy B drsinuin NIt e R HES (NaxS04)
Qi@ afnCeBRIE MRS cMi@s Nastedd Waé huaifis@t by afiRg I\geq] chromatography
solution of Na2CO3, then with water, dried 2S

AREMMIcAD 72111 a8 211 beTy Epbou A orypigars- yltthzYﬁr@@ni-ﬁ agylic acid

b fied b I I
PTG A ARG Gu) (o vield

AH(SMVER mgo:mmome) pypindi.62- 489 (m) HIDPYY.FBB.72(ml )Hp6 p7 (bs,
eridine-1- carboxylic acid tert-butyl ester as a pin

sioDi Tl 4 ¢ 555 Hm‘é&) 7. zll—bel\W)UDWS@ 12108 M 436(%16n§ 10 Hz,
ngQI.(lt3’(bs],:I¥I)pESI"ﬂZ%I\/@'Dm/%24(§& % 9H) 1.71 (bd, 5 2H)
1.80-1.92 (m 2H) 79 (bs, 2H) 3 64-3.74 (m 1H) 4.15
(bd, J=11.46 Hz, 2H) 4.21Exagqpldiy. 07 Hz, 2H) 7.08 (d,

‘@@‘égﬁ—ﬁ)’?"zﬂlﬂﬁ-%’Y(bdgn 4(133151H] Eé'f“’f%)ky% ipe ?ei'oﬁf(’gm i ert-

S edter COBPMd 2-padritlindoy 1P eIy H-gl- HE-HpI rfol&3-cArboxylic acid
sol utlon of ester 9 (0.8 g, 2 mol) in 4M aqg NaOH and
Et“@‘jle( X, 20 mL) was 10 refluxed for 2 h, cooled in

ice and acidified with 2N HCl. The preC| pitate was

filtered, washed 't”hllttle wat er japd, dried.

4- ( 3- Car boxyFt /4\4 yl-1H PYJ -2-yl) -

pi peri di ne-1-casboxylic acid sper step 2
hydr ochlori de was obt ai ned as \Igd ’

step 1

~<

9
0 0]
/ \ OH Step3 / \ NH2 Step4 / \ NH2
—_— -
I > H N\‘(O | N H N\(O | = N NH
N O\é N A O‘é N~ H
10 Q3

Q2
Step 1: Formation of pyrrole ring (9)
To a solution of 4-(2-ethoxycarbonyl-acetyl)-piperidine-1-carboxylic acid tert-butyl
ester 8 (2.5 g, 8.3 mmol) in anhydrous THF (200 mL), cooled at 0°C, NaH (900 mg, 21
mmol) was added. After 15 min 2-bromo-1-pyridin-4-yl-ethanone hydrobromide 1 (3 g,
10.8 mmol) was added and the mixture was stirred 5 h at 0°C. The solvent was removed
under reduced pressure and the residue was dissolved in EtOH (120 mL). Ammonium
acetate (1.9 g, 25 mmol) was added and the solution was stirred overnight at rt. After
solvent removal the residue was dissolved in EtOAc and the organic phase was washed

with a saturated aq solution of Na,COs;, then with water, dried (Na,SO4) and
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(0.54 g, 66%. 'H NVR (DVBO-d6/ 400 MHz) 6 ppm 1.43
(s, O9H) 1.67-1.92 (m 4H) 2.79 (bs, 2H 15 3.68-3.79

W@ 20074444, 13 (bd, J=11.58 Hz, 2H) 7.57 (d, J=PCBBPIdR7/052587

1H) 8.22 (d, J=6.83 Hz, 2H) 8.69 (d, J=6.83 Hz, 2H)
11.82 (bs, 1H); Ms: mlz 370 [#4H . Step 3:
Condensation to protected amde (@) A solution of
acid 10 (0.53 g, 1.4 mmol), HOBTNH3 (0.43 g, 2.8

naaRtehtrattBTthd Orufe Onaterdal yAMBUrificdDbyELlica odl i) hﬂég@gﬁy luant:
(4 m_gavvas sti rrgd Zter rt for r115e hﬁéhle rgeactlgln (cluan

QA6 e t‘?/\/aé’l%%ur"fe(é qthexycarbenyi-San@idime Yagtlevge -hidkseiperidine-1-

R R RAP et Lk e (LI8G, GPQRD © PaSe e
( NaRIIRA)D M 80 et c40tchihlzy & ppuah. | mm nlz§oﬂ7\/}®r;13He\1 aﬁojs @tH)drﬂl (bd,
crude_ materi al E)remfl)\%tate

\,gggﬂegp 107 METERE 79 fhy %3@141@1, IH) 235 (bd LS 86 Hz 2H) 4.21
43! J&W@@@Mb dR-@YJ-LHgn14 114)71#((1 J=6.22 1z, 211) 8.50 (d 6101z,

pyrrol -2-yl)-piperidine-1-carb oxylic aci d tert-but
edt)dr . ARe(bs, dbi)aEﬁe(dt)h@S a/ph0Q MBOL.i d 25 (0. 250, 47%

"H NVR ( DMSO- 0 6,. 1 45 67 (bd,
J=12. 32( Hz, 2 % by at{‘?ff SEfPOY iaf%m")z (
A 8dhuBo bf Ester Ql'(i)) 84g lﬂmﬁrbﬂ mJZFNLIlaq N@OEEaanEl)OI@ (Yﬁ QOSnL) was
7.18 %d = 7.29
jg%wgg fpp,2 pq)olcgi @GC? and z\z'pu@ 1i@wp_‘&1 2‘]\@ ]:BCI "lj_lie 201()16@6 was filtered,

MshedESVitK Mi1MSyatdt Zarf%l”dn@:M'ﬂ)- {) ﬁ(@ﬁ‘h“yl-lH yrrol-2-yl)-
PCT/ EP2007/ 052587 45 St ep pro ction to am dé

(rQ®yid et dearBxy(is (acmlgsart{bu@s es’mdiy)irmhbrldﬂ sxebbigthed ps Mabitke solid
g@s tg) 0; Ha (1 nm) was added and the clear
1 8?1 s warnmed at 50C under stirring for 5 h. The

PHENMR (RAVBO- u\@&ot) IMH@)r 8@pand4yes veg Mé1-i. 9%@44H) 2.79 (bs, 2H)
2-Pi peridin-4-yl - r|d|n4 | - 1H pyrrol e-
c3a68ag>29l(me 1He |4d3a(hd =1diSKylde 3EhI oY1 e w86 (H?t éHh@dl%(é J=6.83

302158 320133191, 309 (5, THHME HONER P11 400 M)

2.92-3.07 (m SEdp) 3 3C3ﬂde31s8f101(mpribltbcte?1 Dhidely®3) 1H) 7. 49

I VTR NETIX N

B nfddl), MHEA (1.2 2l Lin( MWD (4 #0) B¥R&lRd1ed rt for 15 h. The reaction
5- (3-Fl uoro- p%rl di n-4-yl)-2-phenyl -1 H pyrrol e- 3-car box

yhixBIre wiag pewee ent Bajer amtbthe gqueotsrphayecOviR @tiactied £x B) witbFtOAcC.
Zl"hes’orgaﬁnc’L phase was washed with 1N NaOH, then with water, brine, dried (Na>xSO4)
and concentrated. Upon solvent evaporation the crude material precipitated. It was
filtered, washed with EtOAc, then with Et,O. 4-(3-Carbamoyl-5-pyridin-4-yl-1H-
pyrrol-2-yl)-piperidine-1-carboxylic acid tert-butyl ester was obtained as a white solid
(0.25¢g, 47%).

'H NMR (DMSO-dy/ 400 MHz) & ppm 1.45 (s, 9H) 1.67 (bd, J=12.32 Hz, 2H) 1.76-
1.89 (m, 2H) 2.71 (bs, 2H) 3.81-3.91 (m, 1H) 4.12 (bd, J=11.10 Hz, 2H) 6.76 (bs, 1H)
7.18 (d, J=2.56 Hz, 1H) 7.29 (bs, 1H) 7.59 (d, /=6.22 Hz, 2H) 8.50 (d, /=6.10 Hz, 2H)
11.22 (bs, 1H); ESI (+) MS: m/z 371 (MH").
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NNH 11 012 O FO step 3/ \ \z NN NHRNFH
R 13 El (R=H) Step 1: Formation of pyrrole ring (12)

w@eownoaset yl f | uor opyri di ne hydrobrom de 11 (3. BCOUEPDA7/@52587

nmmol ) was added to a mi xture 15 of

3- 0x0- 3- phenyl - propi oni ¢ aci #set hyl ester 2 (R=H, 2.0
g, 10.0 mmol) in 200 nL of anhydrous THE and NaH (0.5
g, 13.0 mol) at 0 C. The solution was left at OC for

1 h and then sti gtepd:t Begrotdcfibn o Amide@250! vent vvas
renmoved and the residue was dissolved in 120 nL

E%@@Ie Qhfidhingn? 88 araele wap dpsglved s Mlepkb(5 H\I\;észl‘ééﬁac(l mL) was
|ef

B S0 AU G YN 5t B

pws. filterdd bynd wma ohitlo e apmperqmm%@mm 2)y1-1H-pyrrole-3-
£ 1,88 q.(60%  of 5- . . o

Gl Gl iy pice B arashicfibe Birs biringdiany rhise solis Q3 mb 29t
I'ep UCIRA(TNISwLd, ﬁﬁd(ﬁMH@%?Pﬂﬁeﬂ de, S350z, 8&%@?1 141@134%&1)
PCT/ EP2007/ 053587 46 O d6 / 40 ppm
2.9953.07 (mJ2H) DB4-BR7 (B H) 4. ombs( 4H) 349 (69 1Hz 7. 662$4)1H) 8.10 (bs,

/ ”?3%1375) @)Qé%ﬂ‘ S(Z_I;Pd”\/é%.ﬁflilg,?f?%m% ﬁ%ét(lé@g (%!s_,Dl’H) 1tsB8Q) ms:

saponi {MeHy.i on to carboxylic acids (13) 5 Ester 12
(1.8 g, 5.8 mmol) in 10 nL of EtCOH and 12 nL of 4M aq
NaOH was heated at 100 CIgmple B3 The reaction

M X581 53 fa'u‘?q g, eﬁ‘ﬁdui‘ zﬂ‘oié Wamo&gh&%& ahifitle (E1)
observing p |p|tat| on of" the product was
filtered, washed with a ttle anmount of water and
acet one @nd dried, 0

5- (3-f1 uorfo- p?yrldln 72y%) Qphenyl-ll—l— PEble- .  ,
3-car bé acid (1.7 9. 92% a$ a/sdlid=that wa
used withRo furthergrlflcatl e ' (DI\/ISOdG
/ 400 MHzN'6 ppm 7.30-7.70 (m 8.51
(m 1H); 41v5: niz 281 [MH] Step 3: q:gndené?atlon to
amdes (El') Acii 13 (1.0 g, 3.1 mml) was i ssolved in

MHL ml, 6.2
nmol ) . ' was caolegd at 0 (0.9 g,
. ngy” 1 TNH3 (0.7 g, . 1)

reacti on'gri xture was | éf#overnig

13 E1 (R=H)

Step 1: Formation of pyrrole ring (12)
Bromoacetylfluoropyridine hydrobromide 11 (3.6 g, 12.0 mmol) was added to a mixture
of 3-oxo0-3-phenyl-propionic acid ethyl ester 2 (R=H, 2.0 g, 10.0 mmol) in 200 mL of
anhydrous THF and NaH (0.5 g, 13.0 mmol) at 0 °C. The solution was left at 0°C for 1
h and then stirred to rt for 3 h. The solvent was removed and the residue was dissolved
in 120 mL of EtOH, ammonium acetate (2.7 g, 36.0 mmol) was added, the reaction
mixture was left overnight at rt and then warmed at 50°C for 2 h. The crude material
was purified by flash chromatography (DCM/MeOH 98:2) affording 1.88 g (60%) of 5-
(3-fluoro-pyridin-4-yl)-2-phenyl-1H-pyrrole-3-carboxylic acid ethyl ester as a yellow
solid.
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The sol vent was renoved, water was added and the
m xture was extracted with DCM  The organic | ayer was

waleooed13Na2S0O4) , the sol vent was evapor at ed aneCT/BB2007/052587

crude material was purified by flash chromatography
(DCM MeOH 95:5) to give 350 i (40% of
5-(3-fluoro-pyridi n-4-y|)-2-pheny|-|H-pyrrol e- 3- car box
ylic acid amde as a 20 white solid. '"H NVR (DMSO d6

/i zJ = z,
mmm/g%mg) %gmfg 861 f&i%pnﬂﬂ)zs @ J% d9tH 3:@)( Q% J=7.09 H

9H§97 @@-7 6!):(51, TEI) I-&40 (’LIH)IH)SS 55(1(1le)3&380,§§ FHEL) s ESIIP(I)L) MS: m/z 311
%ﬁgﬁ ESI (+) MS: niz 282 (MH). WO
110344 PCT/ EP2007/ 052587 47 Exanple 14
5 ( 2- Ami no- py ISitép uu Saﬁamﬁaatﬁnnhemwoxgdrb fidy @Be- 3- car bo
IlcaC|damd i@ OBr oo ROD2step 2 O
tqﬂﬂé 1s§ép5ﬁnmn¢4 iy mﬁyffé;OH@n@bU@Jr gt ‘@)AaszaNheated at
N ot £ INh Nrifd r@actlwﬁ%n%@lré\”ﬁgs &biddRrbdc MR iditied %I(i%ﬁ&ﬂ(n

of pyrrole ring (15) 5 To a solution of ester
DbSﬂ‘VIQg P?ecmﬂathn ththam’ﬂ)ddﬂ()mcﬂ'HES {iteod, rvta)shfat wilCa littNegehount of

Svi/ ter a%d acet%et AhaR Jg)edVYaa% %%eﬁ doer(r) p%r& 2 %\f) E phgnyl—lH pyrrole-

T‘Hmirl)oﬂws aéid @Ed ga9Tho} dsen $ulin trhift evam&dswtﬁdue fhrih%r puriffeation.
nt was evaporated, the resid
HSIEIMR/@;MSQ det/ 400 B2 ppm Aohi Qe a7cfl=)e §t3é ({rlaﬂé) &> 12, 1H);
J&v"%ﬁ[ d and the solution was stirred at rt
over ni ght vent was evaporated to 10 dryness and
the residue vvas pﬂtep Bi ﬁd)nhyns‘ahaﬁho amidSHEDYr aphy

( Et. he 3

AT e 30 oD S5k i g P o8 45, LR i e of DIEA
]1 hYIhL esd @ﬁmol@ O oliutiod: Wasd®led A% -and ﬁMO(m ﬁ@l/lol) and
400 % Jom120 (t, J=7.13 Hz, 3H) 4.14 (
HEOB2§H: (0.7 g, 4.6 mmol) were added. The reaction mixture was left overnlght at rt.
The solvent was removed, water was added and the mixture was extracted with DCM.
The organic layer was dried (Na,SOjs), the solvent was evaporated and the crude
material was purified by flash chromatography (DCM/MeOH 95:5) to give 350 mg
(40%) of 5-(3-fluoro-pyridin-4-yl)-2-phenyl- 1 H-pyrrole-3-carboxylic acid amide as a
white solid.
'H NMR (DMSO-ds / 400 MHz) 8 ppm 6.86 (bs, 2H), 7.24 (t, J=3.05 Hz, 1H), 7.36-
7.45 (m, 3H), 7.65 (m, 2H), 7.94 (m, 1H), 8.39 (d, /=5.12 Hz, 1H), 8.56 (d, /=3.41 Hz,
1H), 11.84 (s, 1H); ESI (+) MS: m/z 282 (MH").
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6.45 (s, 2H) 7.10 (d, J=5.24 Hz, 1H) 7.33 (d, J=2.56
Hz, 1H) 7.40-7.49 (m 3H) 7.61- 15 7.65 (m 2H) 8.23
w@ go7dsB4+L4 Hz, 1H) 12.01 (bs, 1H); ESI (+) NM=PCTER2080852587
(MH). Step 2: Saponification to carboxylic acids (16)
To a suspension of ester 15 (84.65 g, 11.85 mml) in
95% EtOH (45 nL), 4Maqg NaOH (45 nL) was added and
the m xture was refluxed for 5 h. Mst sol vent was

evaporated and the residyga {€£d in ice bath, was
acidified to pHS5 with cone , observing 20 .

pr édilﬁ%mmormﬁlmfdmﬁevlbmae@xl 1Hrparefeadcpihozylic 9¢id amide (K1)
filtered, washed vvlth tle cold water, and dried.

5- (2- Am o yrlmdlno 2pheny|-|H—p rrol e-3-carbo
xylic aC| Brobt ai nedo & white solid &Eig), was,

used in next —step % t hout f urt her JpWrif&icati onps,

i H NI\/R 6/ 400 Q@z‘) 6 ppm 71 6 6H) 7.76
(bs, . Me(d, J=5 He, 37 (b N1H): ME:

m z 279 [MH . W 2007/ 110344 PCT/ 22001%/ 052587 48
Step 3. Condensation to amdes (FI) To a suspension of
acid 16 (4 g, 4.3 mmol) in anhydrous {HE (80 nlL),
DI EA (5.5 2H9 ol )seamd anhydr
cool ed | and drder st ik
g 21401 Ll |
The reacfion 5 mixRure was stirr&d at rt oWRerni ght
then it Whs 1oured into a stirred"L:Fi®meixture of water
and Et QAc. The organ hase s washed wih water,
t he aqueous | aye %MS Korm PYR Y HIER and t he
cRisfadoP byaaEc2 (RYA! $. mgg ) M@l@bqg Ahidroerar, (100 Q9 at 0°C,
Na2SO4) and concentrate affording the title
glhe. BsS alnml)awaqoﬁtddad emdeﬁargqna@th stlrfleg etftegrigmin bromoketone

pur(lE %’\(/jgilﬁm%(} ﬁg %?elc()i?rda ogr ap yl%l‘g%(%%[\/fjl\%% o%r%Vent was

Sbvaﬂmrar):d thé toidiic vgstdisoved i EDABI L) Tzhﬁmbmmmpzto@tmtmﬂﬁ g, 21
bat c re onbl ned, sus ed in MeOH a
Bﬂaéa dded 23 ﬂie whttwnlwaé@ﬁrp%ﬂ tif AVouRient: SO@SW&%GVMM to
r Nedh B LHeud Gad Eh‘ﬁﬁé’éﬁ§y hﬁﬁﬁ&ﬁ&nwogﬁ & @E@Ac/n he%ane 7:3).
W t

ether. The resulting solid  was filtered, washed
g neth 3+ (ninen-RNARSDA-y) 2 plesngll- - 15r0RR- Brprherylic acid ethyl ester

- i.m, di n- d,) - 2- phenyl - | H pyrrol e- 3-car boxylic
ég?é%gggmgé@né}l ééc? 'hl oride as a white solid (1.6 g, 15

5H1NM1®¢DM56%6/ 40()LMIIM€6(pBMSI)z@i64 J=47OI)3 NHZ3H)64 PP, J= 7 07 Hz, 2H)
@45 (fH;H)ﬂég (¢, Jﬁ 2(4rﬂ{z,21|1];) igsé)n& td, (/3. 56;{.:9 léIS§14Oc"649 (m, 3H) 7.61-

(SR e B A A s T Y PPy R

the foll ow ng Wo&mﬂmﬁcaﬁmnﬁ &ﬂﬂj(ﬁynﬁaﬂdﬁ a6 1
gl;m ﬂgpg{%&)&ﬁﬁr eﬁ'&ﬂr 9%& éq, gl 1)1 625 mmo%I 1}{I S!XH:ZM (A%I mL? 4%/? aq NaOH

(45 mL) was added and the mixture was refluxed for 5 h. Most solvent was evaporated

and the residue, cooled in ice bath, was acidified to pH 5 with conc HCI, observing
precipitation of the product. The precipitate was filtered, washed with little cold water,
and dried.  5-(2-Amino-pyrimidin-4-yl)-2-phenyl-1H-pyrrole-3-carboxylic  acid,
obtained as a white solid (3.5 g), was used in the next step without further purifications.
'H NMR (DMSO-dg¢/ 400 MHz) & ppm 7.35-7.69 (m, 6H) 7.76 (bs, 2H) 8.31 (d, J=5.73
Hz, 1H) 12.37 (bs, 1H); MS: m/z 279 [M-H].
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i H NMR (400 MHz, DMBO-d6) 6 ppm 1.07 (t, J= 7.07 Hz,
3H) 2.14 (s, 3H) 4.02 (q, J=7.07 Hz, 2H) 6.54 (bs,

WwWQ@bk)o7/411844 (d, J=5.37 Hz, 1H) 7.22 - 7.37 (m 5SPOT/BPRO7/052587

(d, J= 5.37, 1H) 12.12 (bs, 1H); ESI (+) M5 mz 323
(M#). 25 Exanple 15, step-2 48

5-(2-Am'no-pyrim'di n-4-yl)-2-o-tolyl-IHpyrrole-3-carb
oxylic acid 'H NVR (400 MHz, DVBO d6) 6 ppm 6. 34 (bs,

2H) 6.98 (d, J=5.851ép BLZ,ColaH)ansZttﬂ)ﬁtoaﬂu&% FI‘) 5H) 8.15
11.75 (bs, 1 MS:

d, J=5.24 V. MH .
\(ﬂig azswmmavzﬂacrdaﬁ Er20463 1@5@@8‘;0 anlmir@@aﬁﬂf é8015£) HEA (5.5 g,
t
SPEisth snd i, MY, (4 1. Pl i fop et ad gy iming
dXQBI NI&a(B A6 an? té n(nkd) alild—ENQR(é( DB/BD 46modp@evtddded Thpmaction
n§1xtuié_lyvas %twtﬁl a(t Etsove%)_ght tée}%g- w('la pOlg‘ﬂ% 1114@,& Y'IIEHE(];%[ ml%??%%f water
(a*ﬁ& ,Et@N): THergdnid pMae Wik ZvasiRd3ith Md dthe (RO 18yckBvas extracted

BUI(IQEM% #ndoie icpingingd Arganjc. yqrs wierq wpthed matyyvaten iqrigd (INa:2SO4)

%bg 6%8§@Eggéygff&dﬂl% 1‘&1? qﬁllayéo_yqu)ﬁﬁﬁzas a;%%t%%% Mr_% filtered and

TwBHedHrith Bttle cochM@O&B Thb syottRi)iq@orGs(purifidd-by BdshHthrorhidpgraphy

fgwﬂ&g})—% géﬂ)( @ré %glg ﬁl,% eglgeff] (“M—é) Tjﬁzg)ggﬁpﬁ%d&% batches

St&@Prémbined, suspended in MeOH and acidified to pH 1 with 1.25M HCl 1n MeOH
5 2- Ami no-pyrimdin-4-yl)-2-(2-fl uoro pheng )-1Hp

clodvegt was o0yed endithicdesigyeNKR tfatd Wi dic %Th%rqulﬁng solid

SR, yAfeg BT phE ol ity B 2 s ok fbicin <

Jyl) B@hérb&lfﬂ;t%oldv&caﬂi)zylﬂzg%id uivide hy dEschiopille ad 6 whstt apHB (1.6 g,

é Q-pyrimdin-4-yl)-2-(2-fluoro-phenyl)-1H pyrr
ol EML4PEYxyl i ¢ acid amide (F4) 20 1H NVR ( DMSO- d6/
490N M D R1SeRaY @09%41(1%56 p§1®7.377-7.2@ a8 H)49-754%m7 264 7.61 (4,
(m 2H), 7.62 (bs, 1H), 7.84 (bs, 2H), 8.28 (d,
J=6.43814:4 H) T14)5;7. 112(114,12H)b%01 (hs) SHESB 1 (d)/=WES8 Hid, 2H) 2988 (s, 1H);

st ep-
ﬁ%ﬁlwg%é@#% h- 4- yI )-2-(2, 3-di met hyl - phenyl ) - 1H-
PhHeraBb e o elinoX dnfplégdddo sy@hh&iYhe RAb®Mg compounds:
Example 15, step-1

S-(2-Amino-pyrimidin-4-vl)-2-o-tolyl-1H-pvyrrole-3-carboxvlic acid ethyl ester
'H NMR (400 MHz, DMSO-ds) & ppm 1.07 (t, J=7.07 Hz, 3H) 2.14 (s, 3H) 4.02 (q,
J=7.07 Hz, 2H) 6.54 (bs, 2H) 7.04 (d, J=5.37 Hz, 1H) 7.22 - 7.37 (m, 5H) 8.20 (d, J=
5.37, 1H) 12.12 (bs, 1H); ESI (+) MS: m/z 323 (MHH).

Example 15, step-2
5-(2-Amino-pyrimidin-4-vl)-2-o-tolyl-1H-pvrrole-3-carboxvlic acid
'H NMR (400 MHz, DMSO-ds) 8 ppm 6.34 (bs, 2H) 6.98 (d, J=5.24 Hz, 1H) 7.18 -
7.33 (m, 5H) 8.15 (d, /=5.24 Hz, 1H) 11.75 (bs, 1H); MS: m/z 293 [M-H].
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i H NMR (400 MHz, DMBO-d6) 6 ppm 1.06 (t, J=7.07 Hz,
3H) 2.02 (s, 3H) 2.29 (s, 3H 4.01 (g, J=7.07 Hz, 2H)

w®2000/1{d334 2H) 7.01 (d, J=5.24 Hz, 1H) 7.07 - HWCWBPIONT/052587

2H) 7.23 (d, J=6.83 Hz, 1H) 7.29 (d, J=2.68 Hz, 1H)
8.18 (d, J=5.24 Hz, 1H) 12.03%(bs, 1H); ESI (+) MS:
mz 337 (M#). WO 2007/ 110344 PCT/ EP2007/ 052587 50
Exanpl e 17, step-2

5- (2- Ami no- pyri m di n- 4- Ekﬁmﬁre(lg; gielgi.gmat hyl - phenyl ) - 1H
pyrrol e-3-carboxylic acid 1H NWR (400 MHz, DVSO-d6) 6
(- Amigo- pxrimidin- "0 1 d-q-iolviski)-perrate-icarboxdic scidmayide (E2)
Pyt (Bt Jo@Bmp iy O G F5 GE2a Rl 4. st

171626€L‘| (bg,7. ”AéH)bs,HHB% A5bel, 2487 HBI HN12.2808s,[ IM)HESI (+) MS: m/z
g 17, step-3
57-(426 no-pyrimdin-4-yl)-2-(2,3-di nethyl -phenyl ) - 1H

pyrrol e-3-carboxylic acEgamgfplqtestg]ngS) I H NVR
(DI\/SOdG/ 400 l\/Hz) 6 ppm2 , 2.29 (s, 3H)

G boxiyligacid ethyl

19 7.08-7.17 (m 2H) =0 (d J=6.95 Hz, 1H), 7.31
& 3> 68 Hz, 1H), 8.16 (d, J=5.24 Hz, 1H), 10.70
("osNMRHMDO B8z, (DN1SORY,) 8hgm308 ¢, M=)07 H,f_xalmloe (48 7.07 Hz, 2H)

step-1
saztap(bmm&-%@ FrERhtia- \iD) 728 (-3 hi ToY0oam 26) $erl ddphréedf Hz,

’%@&%‘iﬁ SESHED BM PROUD- 1Y o7k, 30y 403

J=7.07 Hz, 2H) 6. 4Exz(1hpl,elﬁl-bte[7200 (d, J=5.24 Hz,
5 H)

.25 - 7..34.
IR@-PVE

(IM'N‘MR (ﬁb@lml{@ ﬂlﬁsoso?6?9pﬁm6 36 (Bs 2H) 6.97 (d, =524 Hz, 1H) 7.23 (m,
5- (2- Ami no- pyri m di n-4 chl’or o- 4 f |'uor o- phenyl

)3HD) 7%y, ridl) €-38- (uarlﬁf))wm(d J—20246H:4 dH) HL b, 400 Nbtzp/z 297
% d6) 6 ppm 6.38 (bs, 2H) 6.99 (d, J=5.24 Hz, 1H)
7.30 (m 2H) 7.50 - 7.57 (m 2H) 8.20 (d,
J=5. 24 Hz, 1H) 11.49 (bExalﬁb'De 162stdp3(bs, 1H); MsS mz
3312 AMH] Exarrple 1% zs ep- 3 25 .

)ornds JroIeSCarboxyllc aC|d amde(F23) HNI\/R
(3%&/ 400 MHz) 6 ppm 6.38 (bs, 2H), 6.72 (bs, 1H),
GHQIQI\/KM(DMSB RA4MzMHZ) H)ppnv6.92 (%, 38),(137 @h)3H)77.35-7(% (m, 2H),

18 03 ) 780 bs, 2182 55 0 ADss T 18 6% &, 25 687 FPus: oz

298 (MH").

Example 17, step-1

5-(2-Amino-pyrimidin-4-vl)-2-(2.3-dimethvl-phenyl)-1H-pvrrole-3-carboxvlic acid

ethvl ester

'H NMR (400 MHz, DMSO-ds) & ppm 1.06 (t, J=7.07 Hz, 3H) 2.02 (s, 3H) 2.29 (s, 3H)
4.01 (q, /=7.07 Hz, 2H) 6.40 (bs, 2H) 7.01 (d, J=5.24 Hz, 1H) 7.07 - 7.16 (m, 2H) 7.23
(d, J/=6.83 Hz, 1H) 7.29 (d, J/=2.68 Hz, 1H) 8.18 (d, J/=5.24 Hz, 1H) 12.03 (bs, 1H); ESI
(+) MS: m/z 337 (MH").
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1H), 11.95 (bs, 1H); ESI (+) MS: nmlz 332 (MH#). 30
Exanpl e 19, step-1

W®2(02A AN 0- pyri m di n-4-yl ) - 2- (2, 4-di chl or o- pheeyEP2021H52587

pyrrol e-3-carboxylic acid ethyl ester WD 2007/110344
PCT/ EP2007/ 052587 51 'H NWVR {0DMSO-d6 / 400 MHz) 6 ppm
1.08 (t, J=7.07 Hz, 3H 4.04 (q, J=7.07 Hz, 2H) 6.42
(bs, 2H) 7.01 (d, J=5.24 Hz, 1H) 7.29 (d, J=2.19 Hz,
1H) 7.49 (m 2H) 7.73 (Examgll)ﬁjﬂzéleﬂﬂé 1H 8.22 (d,
3524HZ 1H) 12 30 (bS ESI +) MS: nlz 377

di ethvl—phenvl) 1H -pyrrole-3-carboxylic acid

5§1§1§W%ar f’“f@ i i R P10 B OBt a0 @

1}%2&1@@ 131) 7.08 - 7.17 (m 2H)723 (d, J=6.71 Hz, 1H) 7.27 (d, J=2.68 Hz, 1H)
él? 52 4- di chI or o- phen IF? 1H

e LB & Gl bt B Slisan s Sk

(DI\/BOd6/ 400 MHz) 6 ppm;hlé 16DStep3H) 6. 95 (bs, 2H)

Ol(d 357312, A
J=5.73.Hz, 1H) 12.17 (bs, 1 " ESI (+) N5. mz 348
(%ﬂfﬁ@anpr?e 20, stépsl v ) Z
SfKﬁNHmmMSWda/ A0OIMHA- § bpm 2 (2 BHprmqlcsrrsHblyd 3pt&nyH) 6.69
rrol e-3-carboxylic 15 acid ester i H
AENEE) 0} (gl Qb7 134 LD 28 Gt 72655 By 11 131 (d,
705°0F 15 Gyl¥y Sy pieo gy Rt PplaSizchs o

J=2.44 Hz, 1H) 7.38 (t,EdmfplAsHaep-1H) 8.22 (d, J=5.24

| ED 2- c']:iﬁ)lro- +Plu0r0-' gy -lzﬁl l(rl\éﬂfi): caﬁ)ox lic

(bs 1H) 746(d J=2.68

Il
@-c{@et#ﬂ'ég@-rpyri m di n-4-yl)-2-(2-fl uoro-4-methyl - phenyl
pyrrol e-3-carboxylic acid iH NVR (DMSO-d6 / 400

),
VHZYM&R W%MHBQDM@O @bip ppnBBOT Bs/=720) Hz. O 4.8 (+5/.04Hz, 2H)

Byt ara s, 153 sl P P g lBh e o

V&528 HAHsH) 18p7 u;?sy 0Q); (33 (HIHB: md361nivai 311 [MH] .
Exanpl e 20, step-3
5- (2- Ami no- pyri ni di n- 4- xampled8, $teprdr o- 4- et hyl - phenyl

)5' é Kifdyd- BWlﬁncﬁnC@{/ll?Qx(wéh?oro%ﬂgoﬂr%lge‘?lv() Fﬁﬁ})vrrole% carboxvlic
acid

'H NMR (400 MHz, DMSO-ds) & ppm 6.38 (bs, 2H) 6.99 (d, J=5.24 Hz, 1H) 7.22 -
7.30 (m, 2H) 7.50 - 7.57 (m, 2H) 8.20 (d, J=5.24 Hz, 1H) 11.49 (bs, 1H) 12.10 (bs, 1H);
MS: m/z 331 [M-H].

Example 18, step-3

5-(2-Amino-pvrimidin-4-vl)-2-(2-chloro-4-fluoro-phenvl)-1H-pvrrole-3-carboxvlic

acid amide (F23)

'H NMR (DMSO-dy/ 400 MHz) & ppm 6.38 (bs, 2H), 6.72 (bs, 1H), 6.92 (d, J=5.24 Hz,
1H), 7.22-7.33 (m, 2H), 7.35 (d, J=2.56 Hz, 1H), 7.45-7.54 (m, 2H), 8.22 (d, J/=5.24 Hz,
1H), 11.95 (bs, 1H); ESI (+) MS: m/z 332 (MH").

Example 19, step-1

5-(2-Amino-pyrimidin-4-vyl)-2-(2.4-dichloro-phenvl-1H-pvrrole-3-carboxvlic acid

ethyl ester
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i H NMR (DVSO-d6/ 400 MHz) 6 ppm 2.37 (s, 3H), 6.37
(bs, 2H), 6.73 (bs, 1H), 6.95 30 (d, J=5.24 Hz, 1H)
WO 202470300 (m 2H), 7.26 (bs, 1H), 7.30 (d, J=PCBBP1dn7/052587
1H), 7.37 (t, J=7.90 Hz, 1H), 8.20 (d, J=5.24 Hz,
1H), 11.78 (bs, 1H); ESI (+) %65 mz 312 (MH). WO
2007/ 110344 PCT/ EP2007/ 052587 52 Exanple 21, step-1
5-(2- Am no-pyri m di n-4-yl)-2-(2-chl oro-5-fl uoro-phenyl
)IH]N N9bes, 34@@@@2936 188id. et b‘z/Hzeﬁtl 04 DiMRm Hz 2H
VRO 0o 1466 VH? ) pﬁr%ﬁri 07(( i )
6q42 (hs7210Y 7162 (d2ﬁ)5 2‘5H& 1) 788, (dzﬁﬂ 179 BIZ, (H) 739 HR!?H) 7 73 (t,

42> di§23 %0 5308 180 130 o B v o)

Hz, 1H) 8.23 (d, J=5. 24Ek'li’mplk|'lp s'|t2p32 (bs 1H); ESI
A,rﬂz361(M—I+) Exa 1, st

)Mg Ihysz fI-f17.3- car boxylic 10 acid 'H NI\/R (DI\/BOd6 /
é ppm 6.40 (bs, 2H) 7.00 (d, J=5.24 Hz, 1H)
7 26 (d J=2.32 Hz, 1HExampe 19, ﬂfﬁ% (n1 1FD 7.40 (dd,

I‘J‘ﬁiid 2 31 [M H] 15 Exanple 21 step 3
rimdin-4- iZ ch ro-

fluoro-phenyl

5-
§H1NM%§PM§By s BB MBE T 6388 (o5 A0 695 B D 1D INURU23.73 Hz.

@gspévd%s Algﬁ ZM‘ﬁd 6J:?E‘b§‘ ﬁzfgg)( 2%5 iaé_bj | 77% 5(;b§g 31'3‘9 8.23 (d,

J=3. 786144 11) 1) 7 (K%, !BH) (H8 (+)IM8: msza (MHHZ 8. 22
20 (d, J=5.24 Hz, 198 (S, L) ES (+) MS: iz
332 (MH+). Exanpl e 22 rupple SteP

55- 2A AT By R difLaAl 242 vor 8-4 dhe @W-Bh &rva)- T HUR A Fo1&BERAYboxylic

pyrrole-3-carboxyl'tc acrd ethyl ester
(MM&4OO MHz) 6 ppm 4.10 (q, J=7.07 Hz, 2H) 6.48

R Iondss o (iR B3 B gl a0

12732 HA bH) 6 LBl bs, BB 7(03)(dME:5.241Hz, 3610 7(06HH) 1.5 (mx 2m 729 (d,

22, step-2
5224 A W) B8/ T Blzy 1927 6L I 3 Bzl ) Lob SbpnkAy EST ()
Inid: d Py T(Rhign 3- carboxylic  acid

Example 20, step-2

5-(2-Amino-pvrimidin-4-vl)-2-(2-fluoro-4-methvyl-phenvD-1H-pvrrole-3-carboxvlic

acid

'H NMR (DMSO-ds / 400 MHz) & ppm 2.58 (s, 3H) 6.39 (bs, 2H) 7.00 (d, J=5.24 Hz,
1H) 7.04 - 7.13 (m, 2H) 7.26 (d, J/=2.44 Hz, 1H) 7.37 (t, /=8.17 Hz, 1H) 8.21 (d, J=5.24
Hz, 1H) 11.78 (bs, 1H) 12.03 (bs, 1H); MS: m/z 311 [M-H].

Example 20, step-3
5-(2-Amino-pyrimidin-4-vl)-2-(2-fluoro-4-methyvl-phenvl)-1H-pvrrole-3-carboxvlic
acid amide (F28)

'H NMR (DMSO-dy/ 400 MHz) & ppm 2.37 (s, 3H), 6.37 (bs, 2H), 6.73 (bs, 1H), 6.95
(d, /=5.24 Hz, 1H), 7.02-7.09 (m, 2H), 7.26 (bs, 1H), 7.30 (d, J=2.56 Hz, 1H), 7.37 (t,
J=7.90 Hz, 1H), 8.20 (d, J/=5.24 Hz, 1H), 11.78 (bs, 1H); ESI (+) MS: m/z 312 (MH").
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30 'H NVR (DVBO-d6 / 400 MHz) 6 ppm 6.32 (bs, 2H) 6.93
(d, J=5.24 Hz, 1H) 7.14 (s, 1H) 7.25 (m 2H) 7.65 (t,

wad2®7473kk, 1H) 8.15 (d, J=5.25 Hz, 1H) 12. 20 ¥OBEPDLbI/O52587

M5: mz 331 [MH . WO 2007/110344 PCT/ EP2007/ 052587
53 Exanple 22, step-3 52

5-(2- Am no-pyrimdi n-4-yl)-2-(4-chl oro-2-fl uoro-phenyl
)-1 H pyrrol e-3-carboxylic acid arri de (F36) "H NWR

(DVBO-d6/ 400 M) 6 ppmﬁnﬁlzzﬁbg 6. 80 (bs 1H),
 (d, ] 7p37 (

VIrinw ] 3-Chh X :
( 23 (d J=5.24, 1H), 11 95 (bs 1H), ESI
(égd—%é{irrg‘ 332 (MH). Exanple 23, step-1
SH(RMARNDMS Oyi/ Al MiZ) ajﬂp)m 201] 21; 6-’0107 Hupﬂd)}cphfe(q;l]aﬂ QHHz, 2H)

I 3- b i
s T T A6 nes pT 6o bih 1508 v s 3k, 38 a2 N0 angan 7.41
((Gd Jl879002 oS*Hz f—ﬁ& 8. 6@(&’0[5 JQ@% 521j) HZ 1@@ g gh (de:'is %H'z'zlﬂ) 12.32

(bs7 1610 l@&ﬁ(ﬂMS &1/2461((MHJ):5 24 Hz 1H) 12 44 (bs 1H);
ESI (+) MB: miz 345 (I\/I—E% grx st ep- 2
ymie Py

5-(2- Am no-pyrim din-4 quoro phenyl ) - 1H
Ahfina pCd g d-v15-2 Qkﬂilorb% flirtbrly ]
MHz) 6 ppm 6. 42 s, 2

s (m 2H) 730(d J=1.95 Hz, 1H) 7.48 - 7.56 (m

1 , 2 q
1981?1151&/125@31\&?@ Z%O?MW 8 pgf& 6. lﬁ g% %HS b9 6&}5 3218214P5 26 (d,
5= 32 A, nd) @y0i-m i (o, 4Hyr7)40:{e1<a2/ =8:94] 3. DSJHIZDI-H)]’]SEB@/(CM J#8.90,

by dal) B ag‘rFﬂé 135 @Rutfzped G 1D RS migga o

qﬂsg(d J=5.24 Hz, 7.09-7.16 (m 2H), 7.38 (d,
J=2. 44 Hz, 1H), 7.41(bs 1H), 7.43-7.52 (m 1H), 8.22
(d, J=5.24 Hz, 1H), 12. E&al(lb@ZlilFrﬂ?I?-3ES| (+) MS: iz

role-3-c¢ rbox lic

Ithe}gFBI:) aci d et hyI ester 'H NI\/R (DI\/ISO d6 / 400
m1l.26 07 Hz, 3 ,
&M@ TGP 1 4T § e, 0 SR B .73 by 1D 200 =524 .

%gg 9§63 66,
](EH)J% 2314,d H)JH s, lH) ESI (+) MS: m/z 332 (MH").

Example 22, step-1

4@, ;izﬁgzi'z% (Z A8 5§ Jlfﬁd%s (@3016%'7% ?g@‘i{z 1H), 8.22

5-(2-Amino-pvrimidin-4-vyl)-2-(4-chloro-2-fluoro-phenyl)-1H-pvrrole-3-carboxvlic

acid ethvl ester

'H NMR (DMSO-ds / 400 MHz) & ppm 4.10 (q, J=7.07 Hz, 2H) 6.48 (bs, 2H) 7.04 (d,
J=5.24 Hz, 1H) 7.32 (bs, 1H) 7.38 (m, 1H) 7.54 (m, 2H) 8.24 (d, J/=5.24 Hz, 1H) 12.32
(bs, 1H); ESI (+) MS: m/z 361 (MH").

Example 22, step-2

5-(2-Amino-pvrimidin-4-vl)-2-(4-chloro-2-fluoro-phenvl)-1H-pvrrole-3-carboxvlic

acid

'"H NMR (DMSO-d¢ / 400 MHz) & ppm 6.32 (bs, 2H) 6.93 (d, /=5.24 Hz, 1H) 7.14 (s,
1H) 7.25 (m, 2H) 7.65 (t, J/=8.17 Hz, 1H) 8.15 (d, J=5.25 Hz, 1H) 12.20 (bs, 1H); MS:
m/z 331 [M-H].
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30 Hz, 1H) 11.92 (bs, 1H); ESI (+) MS: nmfz 315 (MH+).
WO 2007/ 110344 PCT/ EP2007/ 052587 54 Exanpl e 24,

WG 2@®pA 344 PCT/EP2007/052587

5-(2- Ami no- pyri m din-4-yl)-2-thi ophen-2-yl-1H pyrrol e-

3-carboxylic acid Ms: niz 288 [MH . Exanple 24,

step-3 5

5- (2- Ami no- pyrimdin-4-yl)- 2 t hi ophen-2-yl - 1H pyrrol e-

3-carboxylic acid am degx4 zzl—gtbiM?, (DVSO- d6/ 400

I\/H22) 6.ppm6..46.(bs, 2H) 6 1H) 704(d J=5.37
-A 1 1¢le-3-carboxvlic

I=1; 95 H)744(bs 1H)757(dd J=5.12, 1.22
(dd, J=3.66, 1.22 Hz, 1H) 8.23 (d, J=5.24
HH,NM]R) (]]1\][86&16(#131) MHEDS bbi: 6. ESIbs( 24)), BB (b, 2 HIAH9Y MF5.24 Hz,
25
SPRT AT T r T i sy ). 2465 Het 16 trioBRe R A9 156 (n.

| b
]1H')" @23 g&ﬁs §4Cﬁ{) @I% tls‘s IHF'E@I?L)FM}S ﬁﬁzté%rz ﬁzwﬂng) ) 50
(s 3H) 4,19 (q 15 J-Exmpllelz23 Sikf)-16. 46 (bs 2H) 6. 84
. 24

dhyldste12 Hz, 1H) 11,92 (bs, 1H): ESI (+) MB iz
329 WBM Exanpl e 25, step-2 3 _
5 HISMEHINGS Gydei/ AP MHZ-dapm 0P 6t det-AY Hzy HilbpAe s =10 Hz, 2H)
é(i’é n@F riFg) £o cF?}LgQZEEHz' tin) 79436185 WMP21ih%4989 HMH2, 111) 7.49

5-762 (A LIk -8|Cﬂﬂ4’(ld]ﬁ'=€$l -z \IH) 124(45bs*;&Hl)yHiSIt(h) wisheriz 245/(NH").
1 H pyrrol e-3-carboxyli % am d (G&3) 25 1H NWR
(DVMSO-d6/ 400 MHz) 6 ppﬁ?‘ % ¢

dsela'o 73 Hz, 3H) 6.40

(BSNMBHJDMS@Als (400 Y5k, Beppiir 42 Fs. BH1D 599610, 5552 pidz. Hi]) 7.12 -

Z00y 5 Blr] Epsoa1 8 7etsr s T od T B e 10 192

(bs, 1H) 12.32 (bs, 1H); MS: m/z 315 [M-H].

Example 23, step-3
5-(2-Amino-pyrimidin-4-vl)-2-(2.6-difluoro-phenyl)-1H-pvrrole-3-carboxvlic acid
amide (F37)

'H NMR (DMSO-dy/ 400 MHz) & ppm 6.40 (bs, 2H), 6.75 (bs, 1H), 6.89 (d, J=5.24 Hz,
1H), 7.09-7.16 (m, 2H), 7.38 (d, /=2.44 Hz, 1H), 7.41 (bs, 1H), 7.43-7.52 (m, 1H), 8.22
(d, J=5.24 Hz, 1H), 12.10 (bs, 1H); ESI (+) MS: m/z 316 (MH").

Example 24, step-1

5-(2-Amino-pyrimidin-4-yl)-2-thiophen-2-vl-1H-pvrrole-3-carboxvlic acid ethyl

ester

'H NMR (DMSO-ds / 400 MHz) & ppm 1.26 (t, J=7.07 Hz, 3H) 4.19 (q, J=7.07 Hz, 2H)
6.47 (bs, 2H) 7.11 (d, J=5.12 Hz, 1H) 7.15 (dd, J=5.06, 3.72 Hz, 1H) 7.30 (d, J=2.07
Hz, 1H) 7.64 (dd, J=3.66, 1.22 Hz, 1H) 7.67 (dd, J=5.06, 1.16 Hz, 1H) 8.23 (d, J/=5.24
Hz, 1H) 11.92 (bs, 1H); ESI (+) MS: m/z 315 (MH").
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5- [ 5-(2-Am no-pyrimdin-4-yl)-3-ethoxyca rb onyl -
H pyrrol-2-yll -3,4-di hydro-1 H

WO smguaiasaed i ne- 2- carboxylic acid tert-butyl esteecT/EP2ONMIZ2587

(DVMBO-d6 / 400 MHz) 6 ppm 1.08 (t, J=7.01 Hz, 3H) 1.44
(s, 9H) 2.51 - 2.50 5 (m 2Hp 3.42 - 3.53 (m 2H)
4.03 (q, J=7.03 Hz, 2H) 4.58 (bs, 2H) 6.45 (bs, 2H)
7.03 (d, J=5.24 Hz, 1H) 7.16 - 7.35 (m 4H) 8.21 (d,

J=5.00 Hz, 1H) 12.11 (nga,ﬂ,ﬁl)e,MEﬁkpxﬁ) MS: mz 464
(I\/I—H) Exanple 26 ste:

Ms 4 et H- 10 i sogui nol i ne- 2 car boxylic aci d
te?tm%lujt%ﬁ er M. mz 434 [MH . Exanple 26 step-3
5- [ 5- (2 Am no- pyri m dExandple|2; Gep-3ar b anoy! -

[ .I I. -3 4 d

B2 H AVR ( DVEO. d6/ 4oo VD) 6 opm 1. 44 (s, 9H) > 58
J=5.79 Hz, 2 8 (t, J=6.10 Hz, 2H) 4.58 (bs,
QH)NB’H%@)M@@ d61f‘-9 Mfmﬁ?pm%ﬁ\(b% R~ p. 964(1)% dH)ﬂ—@ﬁl J=5.37 Hz,

il g
i #0550 Pl Pros e i 2 20 A 07
51=(5212Amzm®fzpyﬂj ' di(dlt} 4=ybp - 221 Uz 2118) 123 @i, Uaﬁydm 119P01.60 (bs,
ui nol.i n- 5- rrole-3- 20 carboxylic acid am de
(@)Ewwpét%ﬁ%é%}]cbnpound G7 prepared in Exanpl e
26 with acids, for i nstﬁ%ﬁ 1et25! ;tgl?xqr oacetic acid at

roomtenperature for 24 he cor espondi ng
A - K ne - J 1 T

400, Miz) . ppm278(tJ591Hz 2H)435(tJ451
S 6.90 (bs, 1H) 7.25 (d, J=6.58 Hz, 1H)
7HZN’M_R @MEOoVd, L DO K/H%ib -3 3?391 Qm(t &Hb 077H203H)dz 50 @—2{1)4419 @,

1H) 7.86 (bs, 3H) 6 Hz, 1H)

(Jbg 0739 2112 644 (bﬁbQH) @8)4 (d<E§F3 56#} 9&/52 77 538l (M*Il‘} Hz, 1H)
tf

??%&%@H%H 7145 (G54 Yz D 822 (A 512 iz, LD 11,92 (s,

-1¢Br BOKEH) IMS: an‘/zd293(MH) 30 ester |H NI\/R (DI\/ISO d6 /400

MHz) 6 ppm 1.29 (t, 3H J= Hzgf425q, 2H, J=7.07

Hz) 6.64 (bs, 2H) 7.16 {%}HPWS e212 Hz) 7.4 (m 2H)

5.0 Ahf imi diA-Byl)-D- ggllr&koﬁ%boxyhc

Refl 05, 0.98 Hz) 8.7 (ddd, 1H, J=4.82,1.77, 0.98 Hz)
MS: m/z 299 [M-H].

Example 25, step-3

5-(2-Amino-pyrimidin-4-vl)-2-(5-methyvl-thiophen-2-vl)-1H-pvyrrole-3-carboxvlic
acid amide (G3)
'H NMR (DMSO-ds/ 400 MHz) & ppm 2.46 (d, J=0.73 Hz, 3H) 6.40 (bs, 2H) 6.79 (dd,
J=3.54, 1.10 Hz, 1H) 6.85 (bs, 1H) 7.01 (d, J=5.24 Hz, 1H) 7.25 (d, J=2.07 Hz, 1H)
7.38 (bs, 1H) 7.44 (d, J=3.29 Hz, 1H) 8.21 (d, J=5.24 Hz, 1H) 11.45 (bs, 1H); ESI (+)
MS: m/z 300 (MH").
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11.5 (bs, 1H); ESI (+) Ms: mz 310 (M#). Exanple 28,
step-2

W®2(02A AN 0- pyri m di n-4-yl ) - 2- pyri di n- 2-yl - 1H pyT/EP1087/@52587

-carboxylic acid 5 1H NVR (DMSO-d6 / 400 MHz) 6 ppm
6.46 (bs, 2H) 7.08 (d, 1H, J=56.12 Hz) 7.31 (m 2H)
7.91 (t, 1H, J=7.87 Hz) 8.17 (d, 1H, J=5.12 Hz) 8.55
(d, 1H, J=3.90 Hz) 8.80 (bs, 1H); Ms: nmz 280 [MH.
Exanpl e 28, step-3 Example 26, step-1
Amnopyrlmd|n4yl pyrldll)nZyI
J i (YCS y

pyrrol e-3
J noro- lH-

1H-

" J=5.12 Hz, 1H),
7.86-7.93 (m 1H),

SHZSM(Rd(DMSG 4.2 49& MHzBI)S ppdn 288 (thd=7. (1Hﬂz, ﬁ{)41344 (sd9H) 2 51 2.59

((m; 21;%3 4,2,,~Z% sggp, @W)os (%&&3&122@11) §t5§F§bs}_ Syg 6:45'(bs, 2H) 7.03 (d,
5/‘%%4/}!@ @H) PYGI- '713%' (Eh Arty '8)21%d (ﬂrsfmtﬂm'hrﬂ) 1) '1@‘%&! 1M+

H-pyrrol e-3-carboxylic’ acid ethyl éster
(I\@S/s@ézd%éll(wm MHz) 6 ppm 1. 12 (t, J=7.07 Hz 3H)
21;) 6.41 (bs, 2H)

(m 1H) 7.19 -

3.87 (s, 3H 4.08 (q,
7.05 (d, J=5.24 Hz,

ﬂ:?aragle 2'(_5|ZSt

L. A1 WO H+) np
%@%&43@ (\@H/j\mno pyrlmd|n4yl) 2-(1- mathyl

H 1 ndol -3-yl)-1 H pyrrol e-3-carboxylic acid H NVR
(DMSO-d6 / 400 MHz) 6 pEmlﬁpEZ6(S¢p-3l—l) 6 40 (bs, 2H)

anpl e 29, ste
S i SV RMISSY o 00 AL SiopirpL (4 reiBs B (- /2579 s D) 3.48

O I P SR SIS G g e 0

61 BB(b6 ) 229 (d, B=G34 (IbsLH)LI28 Bs,910); EBS(+) M: m/6 498 (VIEL,).

J=5.24 Hz, 1H), 7.11 (t, . 1H), 7.22 (t,
J=7.07 Hz, 1H), 7.32 WD 235“6‘?%‘%)?24 PCT/ EP2007/ 052587

%L (X AmireBvithidia.4-
rboxviic acid an ¢ GS

By treatment of compound G7 prepared in Example 26 with acids, for instance
trifluoroacetic acid at room temperature for 24 h, the corresponding deprotected analog
G8 was obtained.

'H NMR (DMSO-ds/ 400 MHz) 8 ppm 2.78 (t, J=5.91 Hz, 2H) 4.35 (t, J=4.51 Hz, 2H)
6.90 (bs, 1H) 7.25 (d, J=6.58 Hz, 1H) 7.27-7.30 (m, 1H) 7.31-7.39 (m, 3H) 7.70 (d,
J=2.44 Hz, 1H) 7.86 (bs, 3H) 8.30 (d, /=6.46 Hz, 1H) 9.32 (bs, 2H) 12.44 (bs, 1H); ESI
() MS: m/z 335 (MH").

Example 28, step-1

5-(2-Amino-pvrimidin-4-vl)-2-pvridin-2-vl-1H-pvrrole-3-carboxvlic acid ethyl

ester
'H NMR (DMSO-d¢ / 400 MHz) & ppm 1.29 (t, 3H, J=7.1 Hz) 4.25(q, 2H, J=7.07 Hz)
6.64 (bs, 2H) 7.16 (d, 1H,J=5.12 Hz) 7.4 (m, 2H) 7.9 (td, 1H, J=7.8, 1.83 Hz) 8.2 (d,
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Exanpl e 30, step-1
5-(2- Am no- pyrimdin-4-yl)-2-(1-nethyl -

wokindaiz4L-yl ) -1 H pyrrol e-3-carboxylic 5 aci BCEEP30D7/052587

ester iHNWVR (DMSO-d6 / 400 MHz) 6 ppm 1.10 (t, J=7.07
Hz, 3H), 3.59 (s, 3H), 4.09 (¥, J=7.07 Hz, 2H), 6.47
(bs, 2H), 6.66 (d, J=0.73 Hz, 1H), 7.10 (d, J=5.24 Hz,
1H), 7.10 - 7.12 (m 1H), 7.19 - 7.27 (m 1H), 7.38

(1q!1 J352268) Hza  HEDLH, 7=805 (0098 Mz)38.7Hadd, 1H), /=4852 774 0.98 Hz)
J=7.80 Hz, I:2+2824(d J=5.24 Hz, 1H) 12.33 (bs, 1H);

F_1515I5 (bs) HIBES I\Q%ZH/Z%O(W) Exanpl e 30 st ep- 2
5- (2- Am no- pyrlmd|n4 (2}3 ?
H-|ndol 2y|) -1 H-pyrro carbg% aC|d M. m z

Eﬁ‘lﬁfeﬂé\ﬂ §BVJ gy r@’nsgééﬁw"%%%@am Tz s 731 (m.

(2@947)91' ¢ MVB (7@"/!1391@61/7 (&Oﬁi W@hz@ﬂ@%?{dfﬁ{ (}&5 96'#)2) 8.80 (bs,

11+I=D)aM*B @ﬂze&D[Mis 24 Hz ks (t J 7 % Hz "1H)
7.20 (t, J=7.70 He, 1 2 7.41 (d,
J=2.44 bz, 1H), 7.47 (d %‘Q'Ble?@ 5‘&59 |59 écd N
i i id amide

. ESI (+) WM& z 333 M—|+ ExarrpeSl, step-1
12) Ani no- pyrimdin-4-yl)-2- benzofblthlophen 5-yl-i H

PSRV TSkt PO, 59 SR, . 160

A.H)37 087 4D, Q) AR6-2HY (mBLIE 8(0S (d2H)5. 2. A I(HJ) 8.28Bb2411), 8.43

( H) 7.53 N
185~ dna g o7 1115 g 10 TS Y yZabgne
Hz, 1H) 8.06 (d, J= 841Ekl¥mpl%fﬂ)9§teﬂ-:i(d J=1.34 Hz,
1H) 822(d J524Hz 1H) 12 06(bs 1H) ESI (+)

Hf2- 4 . ‘ 1N h¥y b 1 H-pyrrole-3-carboxyvlic
pyrlmd|n4yl) 2benzofb|th|ophen5yl-|H-
Sac{dze i)erar boxylic acid Ms: mz 335 [MH . Exanple
3m, NBM&@)MS@Q@@O(? MHD FHpnPCT2 GP2O007 02258)73.858, 3H) 4 08 @q,
2- benzof bl t hi ophen-5-

no rnm
ooy 0B 3 by 21 T 58 b (B B8 - 14 (. 1 719725
(m, 1) 7.33 (d, J=2.68 Hz, LH) 7.47 - 7.53 (m, 2H) 7.77 (s, 1H) 8.18 (d, J=5.24 Iz,

1H) 11.65 (bs, 1H); ESI (+) MS: m/z 362 (MIT").

Example 29, step-2
5-(2-Amino-pyrimidin-4-yl)-2-(1-methyl-1H-indol-3-vD)-1H-pvrrole-3-carboxvlic

acid

'H NMR (DMSO-ds / 400 MHz) & ppm 3.87 (s, 3H) 6.40 (bs, 2H) 7.03 (d, J=5.24 Hz,

1H) 7.11 (t, /=7.80 Hz, 1H) 7.22 (t, /=7.80 Hz, 1H) 7.32 (d, /=2.56 Hz, 1H) 7.49 - 7.54

(m, 2H) 7.77 (s, 1H) 8.18 (d, J=5.24 Hz, 1H) 11.50 (bs, 1H); MS: m/z 332 [M-H].
Example 29, step-3

5-(2-Amino-pyrimidin-4-vl)-2-(1-methvl-1H-indol-3-y)-1H-pvrrole-3-carboxvlic

acid amide (G13)

'H NMR (DMSO-dy/ 400 MHz) 8 ppm 3.87 (s, 3H), 6.35 (bs, 2H), 6.73 (bs, 1H), 6.91

(bs, 1H), 6.98 (d, J/=5.24 Hz, 1H), 7.11 (t, J/=7.07 Hz, 1H), 7.22 (t, J/=7.07 Hz, 1H), 7.32
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i H NVR (DVBO- d6/ 400 MHz) 6 ppm 6.43 (bs, 2H) 6. 84
(bs, 1H) 7.04 (d, J=5.37 Hz, 1H) 7.31 (d, J=2.44 Hz,

wdabo7/i1844 (bs, 1H) 7.50 (dd, J=5.49, 0.49 Hz, HAEH/EF2062052587

(dd, 5 J=8.41, 1.71 Hz, 1H) 7.80 (d, J=5.49 Hz, 1H)

8.01 (d, J=8.41 Hz, 1H) 8.13 {7d, J=1.34 Hz, 1H) 8.21

(d, J=5.37 Hz, 1H) 11.75 (bs, 1H); ESI (+) M5 mz 336

(MH). Exanple 32

E(d(f:sz ML-190f 7.4Q7G3u, R .80 &; yﬂ{) “8217F?(HGJ%’5| 241 e an)r pl 36 (bs,
3-car boxyl i'c acid amde (V) Bu, Sn~ 1

Fch},BESﬁ(ﬁ) SWW&(WH)N- Nf,,, \ step -- - | a
step 1 Y step 2 Y 3N 17 18 19 20 O OO
B0 J--0 F CEt F CH P ktgmﬁb]f%&ﬁtgtep 5\ M N\

NH2 NH2 V1 (R= Step L: AIkIatlon of rimdine
3—%&%0 a(soIHZJti onpof d P
ZPFNMI@{I*)M'S@& /fmqmgzpsr b dime, J27.61 02, 81, 8.4 M), 4.09 (q,

in DVF m), tri utyI (1-'et hoxy-vi nyl ) -st annane
2707z, 21).%P. ‘ﬂﬁ"rﬁiS) 2p$.-tadded:0. 13oHz.0wBd7.b¢ (d,55.24 Hz, 1H), 7.10 -

S ERLSIGH 3 40T bRy LPROSRYI oo RaLLASHYTAL Y 6399 M) 7.6

qaol<edso inS&Hl)r&ﬂéE‘(H seisiyi |@n, of) pRBAagss, urH ) IRSOr(HIeMS: m/z 362
(a was added and the m xture was stirred at room
t( éfaturefor 18 hours. After dilution with

wat er / di et hyl et her and ﬁkaﬂlfﬂ%@ooﬂuﬁ hrough celite the
orgam c phases wer e washed t hof o gh y with water and
. ethy 1 o o

20 ri zon system(25 mncol urm) eI utlng Wit h

xane/ Et CAc 95: 5. Cbtai ned 2-
a1k ome-3%2((A4-Bf hoxy- vi nyl ) - 5- f | uor o- pyri i di ne (1.24 g,
84% . 1H NWR (400 MHz, DMBO- d6) 6 ppm 1.32 (t, J=6.95
Hz, 3H) 3.95 (q, J=6. 99Expmpledp, stap8g (d, J=2.80 Hz,

’l-li]ll)a_&wlalﬁQn&&LZ VT HLpyitble-3LErboxylic

acid amide (G14)

'H NMR (DMSO-ds/ 400 MHz) & ppm 3.58 (s, 3H), 6.38 (bs, 2H), 6.61 (d, J=0.61 Hz,

1H), 6.88 (bs, 1H), 7.00 (d, /=5.24 Hz, 1H), 7.08 (t, J/=7.70 Hz, 1H), 7.20 (t, J=7.70 Hz,

1H), 7.25 (bs, 1H), 7.41 (d, J=2.44 Hz, 1H), 7.47 (d, J=7.70 Hz, 1H), 7.59 (d, J=7.70

Hz, 1H), 8.22 (d, J=5.24 Hz, 1H), 11.98 (bs, 1H); ESI (+) MS: m/z 333 (MH").
Example 31, step-1

5-(2-Amino-pvrimidin-4-vl)-2-benzo|b]thiophen-5-vl-1 H-pvrrole-3-carboxvlic acid

ethyl ester
'H NMR (DMSO-d¢ / 400 MHz) é ppm 1.18 (t, /=7.07 Hz, 3H) 4.13 (q, J/=7.07 Hz, 2H)

6.45 (s, 2H) 7.10 (d, /=5.24 Hz, 1H) 7.35 (d, J/=2.56 Hz, 1H) 7.53 (d, J/=5.12 Hz, 1H)
7.60 (dd, J=8.41, 1.59 Hz, 1H) 7.82 (d, /=5.49 Hz, 1H) 8.06 (d, /=8.41 Hz, 1H) 8.13 (d,
J=1.34 Hz, 1H) 8.22 (d, J=5.24 Hz, 1H) 12.06 (bs, 1H); ESI (+) MS: m/z 365 (MH").

Example 31, step-2
5-(2-Amino-pyrimidin-4-vl)-2-benzo|b|thiophen-5-yl-1H-pvrrole-3-carboxvlic acid
MS: m/z 335 [M-H].

Example 31, step-3
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25 WD 2007/ 110344 PCT/ EP2007/ 052587 59 Step 2:
Am nation of pyrimdine ring (19) A solution of

weomraidsesr 18 (15.5 g, 76.73 nmol) in absol ut ePet/nPIv0t/052587

(25 m) and 30% aqueous ammonia (50 nL) was war ned
under shaking at 100C for 1.5%8hours in a Parr
apparatus. After cooling, ethanol was renoved and the
compound was extracted with 5 dichl oronethane. The

efuting w .n.- exane C al ne

M_Lé!ﬂxy vi nyl)-5-fl uoro- pyrlmd|n 2-ylamne (9 g,

4?1 I%WSQZ% %981“’:?% 1%)%99 4¥iBy g%%g@% ENgAY %163'95 37 Hz,
JFH% A3 e, =2HY Wz, 900 tld4 (D218 8, 50(dd J4H2.49, 1009 61264 H) 7.62 (dd,
(bs, m 8. 28 é)d, J=3.54 10 Hz, 1H%' ESI (+) N5, mz _
Vg&-4M4f) Hzst B 780 @r by 4fatizod Dt 60 bib ok ét dite LH§)131td. /=1.34
(qizzéqpr?;gizqftdof 5%"7@'1@&;!5311#9 (16553& il (211%% P36 (;\I\IE%THE

wat er ded fol I owed by
(515 ny, 2.78 mml) The rﬁmmnl@32/\/as stirred at room

ECP RGPl pP R g R PRGN Bl olamiae
f(IV|1§ ered. Cbtai ned
1- (2-am no-5-fluoro-pyrimdin-4-yl)-2-brono-ethanone

(5 Do rrg,su _f/() 1H VR (400 |sz Od6) 6 ppm
(£ 5. 94 ( b PS Hz. \ES' —
NVB: ngt 233N NHH Stg 4 gt maty oneps py,(l NF,

g (21) o a sal ution of ketoe@ter 2 (192 ny, 1
mm}) in THE (5 nd), cooled at 0Cg sodium 20 hydride
(80 nmy, 2 mmvl) was added under stirping. After 5 0
meput ekyla solutiop-oft  bronoket one d|—234 ng, 1_nmol

in (R L}, d and thelrega mgxtur e s\
stirted at ours§p,Afte e of IH

og fr
et hapel (10" End anoni um "afBtate (240 ny, M‘rm'?) R
were added and, tBe nixture was Ntirfed at room NH, V1R=H)
tenperature for 20 hours. After renoval of the
sol vent, ethylacetate was added, the organic phase 25
was washed wi t StRderAlkriationef pyrimidipariogi(3¥) wa

AL U DAL YA 178 WD) o (1

5nk ), Ulnlvloylp(dethIi@i-\rinﬂ) yadnade (2.7 mL, 7.9 mmol) was added followed by

rfgcﬁll%rg &If&é ]g)h?sp%@e?mgga)d%ﬁ) ?ﬁg{g‘i et(@ﬂé esto%r e mlxture was

Kyl Y671 A for adiods codiell, B&htuhfted s§1@ﬁ9@6§b&ﬂssﬁfm ﬂﬁb@de (aq) was
21 (25 ng, 0.077 nmol) in 95% Et OH (0.5 AM

Nsldeq andotheg nyxtyrasas shiggd @t Besn epeciuge fird S\sz%rslr éffqeusb@alon with
fv@a{terzdlahylyﬂ@r Tt Hftteandﬁ‘sth?&fgﬁ' Eifd ho organic phases were washed

thoroughly with water and concentrated. The crude material was purified with the
Horizon system (25 mm column), eluting with n-hexane/EtOAc 95:5. Obtained 2-
chloro-4-(1-ethoxy-vinyl)-5-fluoro-pyrimidine (1.24 g, 84%).

'H NMR (400 MHz, DMSO-ds) & ppm 1.32 (t, J=6.95 Hz, 3H) 3.95 (q, J=6.99 Hz, 2H)
4.88 (d, J/=2.80 Hz, 1H) 5.20 (d, J=2.93 Hz, 1H) 8.90 (d, J=3.17 Hz, 1H); ESI (+) MS:
m/z 203 (MH").
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pH 5 with cone HCl, observing precipitation of the
product. The precipitate was filtered, WO 2007/110344

weEanERBDO7/ 052587 60 washed with littl e col dPEEERI007/052587

and dri ed.

5-(2- Ami no-5-fl uoro-pyrimdin94-yl)-2-phenyl -

1H pyrrol e-3-carboxylic acid, obtained as a white
solid (16 ng, 64%, was used in the next step without

further purificsrep Qn%mﬁxﬁhoﬁt}“pmmdﬂlé rid@ QM) . 5
Step 6: Condensation to am des ) To a solution of

e sefution pfi grofggherd 82 5@65)73 mm(?j&/lm absobiterpthapgl {2 ppgA and 30%
R Birhnori {506 G Bhoondd Bl WS P CRD E SR n a P
paramls r Afer atohng;osrmmehpas atmoedfad tRO chmpmmd wWid ertracted with

t t t th
Sl it Tae St el RS piygfed e ST BAR Setia s uitpe with
bi- k&LROPES L 14T I@ﬁalﬁy&m (INR2H- vy - S-FI6 ROy b iBFh-2- mﬁqme O g

crude material was purified by flash chromatography
(‘@l?u@m()l 6AXQEL / n- hexane 9:1). Obtained the title

ppm (210 MH%W%QA‘??? Bg}ﬁ' 1% %97?26/351&3%53’5&%6@5 Hz, 2H)

U2 @, 3—32474 A3, (1 4. BHAd7 408 .55 1H) 1[7[) 624 (bS8 H( B12824)J=3.54
J=3.41 Hz, 1H) 11.49 15 (bs, 1H). ESI (+)

Vs, (o sigs Mrays | st De 35

2- Phenyl - 5- QS%EBW'EFBrﬂHfa%Hdmﬁid?néké/ﬂo}\eggbpyrr0| e-3
-carboxylic acid amde (H)

ko a sozumn dfendNethiviNE (SK0 i, 8178 pntmoll) NHTHF@S mLm watet (1.7 L) was
I\a[dﬁf:q\ﬁ CE% ]\ﬁBé p(SLS W% Hg ﬁEnR]iNC} eé%lxﬁure‘ wmtn‘red a% ed%m
temperature for 1.5 hours. Solvent was evaporated, the residue was stirred thoroughly in
methanol and filtered. Obtained 1-(2-amino-5-fluoro-pyrimidin-4-yl)-2-bromo-ethanone
(500 mg, 77%). "H NMR (400 MHz, DMSO-d) 8 ppm 4.70 (s, 2H) 6.94 (bs, 2H) 8.50
(d, J/=2.93 Hz, 1H); ESI (+) MS: m/z 235 (MH").

Step 4: Formation of pyrrole ring (21)
To a solution of ketoester 2 (192 mg, 1 mmol) in THF (5 mL), cooled at 0°C, sodium
hydride (80 mg, 2 mmol) was added under stirring. After 5 minutes a solution of
bromoketone 20 (234 mg, 1 mmol) in DMF (2 mL) was added and the reaction mixture
was stirred at 50°C for 8 hours. After removal of THF, ethanol (10 mL) and ammonium
acetate (240 mg, 3 mmol) were added and the mixture was stirred at room temperature
for 20 hours. After removal of the solvent, ethylacetate was added, the organic phase
was washed with water and the crude material was purified through an Horizon system ,
eluting with n-hexane/EtOAc 1:1. Obtained 5-(2-amino-5-fluoro-pyrimidin-4-yl)-2-
phenyl-1H-pyrrole-3-carboxylic acid ethyl ester (50 mg, 16%). ESI (+) MS: m/z 327
(MH").

Step 5: Hydrolysis to acids (22)

To a suspension of ester 21 (25 mg, 0.077 mmol) in 95% EtOH (0.5 mL), 4M aq NaOH
(0.5 mL) was added and the mixture was refluxed for 2 h. The mixture was acidified to

pH 5 with conc HCI, observing precipitation of the product. The precipitate was filtered,
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20

HI (Rl, R2=H) R R 20 Step |: Brom nation to
br onoket one (24) To a solution of enolsilylether 23 (1

W@200212844mol ) in THE (40 nL) and water (5 mnlL)PEIL/EPI00DOS2587

tenperature, solid NBS (0.43 g, 62.4 mmol) was added
and the m xture was stirred door 20 hours. After

sol vent evaporation and aqueous work-up with ethyl
acetate, WD 2007/110344 PCT/ EP2007/ 052587 61 the

Gid4B&l WRh @ifticddolnastePhiid ddicd 5QY- Ahds s - GildrepRtiRGTi AR W)-2-phenyl-
(el uant: n-hexane/ Et OAc 4:1) ieldin

AHpyele-3- qaﬁaogsﬁ%wémhﬁ@n%w ngtﬁ swllcyﬁﬁ-r@&r{dr{@n wagyseg in the
'H NMR (DVSO-d6 / 300

M@%ﬁ%%“‘ﬂﬂ&@ {(Zé 19%9616 6. 7 (m 1H)( 6.9 (d 1H, 7.0

(BRI (+BM3HIn/z RUMM}). 2H), 8.4 (d, 1H), 9.6 (s, 1H); ESI

+) MS: mz 293 2. le ring f ti

(50 "% 2 s Sionp: b KB 1P

ary h@ivh ofEd(24Q 1 6k, 805D famdNpid DNPQ0 AL land IMFRA (0.03 mL)

was added under argon with stirrin After 40 mn

5B RS ReA°6n BOBIT NH2653 mg, 0.8 Bonobniid ERFIE e 08 mmol) were
dd%ﬁ?({ 'Ilﬂg %&tﬂre‘@%‘é@ g%& &51%%%#%}33\'@‘%%6% ?6 ﬂOl%ng eAdd dilution with

ure was stirre ven
elap ocadte thetongahio/plass wag Weshee siitdhueatevasith datS&pIS(vlﬁ'dom of sodium

RiTeh R T S SRR S T Btodf Bl RpgRfiid by

SRk BRomABSEr BV PO Al S8 DIy HRKARS §: 1 AShtER QY Ge ARE cofﬁ@&ﬁlﬁ in

were added to the crude material and the organic |ayer
wdso wielar at ed, washed with water, dried (Na2S04) and

SPOGFE (g T 50 S4By oK AP 1R 1 20 e

Z—H)Weml'v 45(1(123@%411(}'{@17]{51062 7.66 (m, 2H) 8.27 (d, J=3.41 Hz, 1H) 11.49

r|md|n4 g rroIeSCarboxyllc acid ethyl
%éﬁ)(lﬁdﬂré' gé%z NVR (DVBO-d6/ 400 MHz) 6 ppm
1 20 (t, 3H) 4.14 (q, 2l—|)];§m ]g33$5 (m 11H) 7.35 (d,
J=5.27 Hz, 1H) 8.46 (d, J=5.2 1H) 9.45 (s, 1H)
1Z-REel()é-,S-(thenﬂsml(la-pymldmm-zl) 3$Epy1Me|l|e}3 cA®oSylepacdd amide
Saponi fication to carboxylic ids (26) To a
suspensi on of ester 25 (120 0.31 nmol) in 95% Et OH
(3 nm), 4M aq |Na(]—| (4 nm) wa added and the m xt
was refl {s 4 h. Ms t was evapor at Qkhd
t he res,LI ed inic th, was? acidifj 5

with cond. Ac()—| Offser vi ng Y preci pi&akion
pr od Teh’e pr eC| "pi t at & $i | tered, vvashéld wi2¢ h R,
I|ttILﬁZ% ter, 25 dried.

2- PhenyRr 523( 2- phenyl am nofpyri m di n- 4-yl H pyrrol e-3
-carboxylic acid, obtained as a white solirRl £100 ng),

was used in the next &p W thout further NH,
[\ [\
step 3 | = N | = N
—_— NN H . NN H

e Ry step 4 Y Ry
NH NH
Q/ 26 Q/ H1 (R1, R2=H)
R1 R1

Step 1: Bromination to bromoketone (24)
To a solution of enolsilylether 23 (1 g, 2.27 mmol) in THF (40 mL) and water (5 mL) at
room temperature, solid NBS (0.43 g, 62.4 mmol) was added and the mixture was

stirred for 20 hours. After solvent evaporation and aqueous work-up with ethyl acetate,
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purifications. M5 mz 355 [MH . Step 3: Condensation
to amdes (H) To a suspension of acid 26 (90 ng, 0.25

woreejiiam DMV (3 L), DIEA (120 L, 0.67 30 nmpti/EPHaDQIS2587

(100 ng, 0.52 nmol) and HOBTNH3 (79 ng, 0.52 mmol)
were added. The reaction m xdlure was stirred at rt
overnight then it was poured into a stirred 1:1

m xture of water and Et OAc. The organi ¢ phase was

WAS Bide WatdtialVhEpurifidaehyatHdR Qhie nAkd 27 /(Ah 44 hexane/EtOAc 4:1),
PCT/ EP2007/ 05258 62 | ayer was extracted with EtQAc

atlding - krewpi Ingdphspylamino-majeid 4w bethoagreds ayallew solid (0.27 g,
watgr, dried (Na2SO4) and concentrated, affording a

crude material that was purified by flash

¢ hir WNER @Msoht% /(mmmempgﬁn 495 (saRfpredt ag, 1H), 6.9 (d, 1H), 7.0 (m,

T A AR T qulﬁiﬁpww@ﬁ%&ﬁbmmz%iwﬂm de as

a white solid (35gqm .36 Bréqlngfo%ﬁﬁﬁéﬁ 29)H NMR (300
MHz, DVBO-d6) 6 ppm 6.9 J=7.33 Hz,

TH) a Fol@ter7ob@ter (zmlscm)L 0.829n1fqll) i) aBhyEIToUSZTH H)0 mLB@t 0°C, NaH
2 7.85 (d,
(fgﬂ e poh iy aﬂﬂed;%ncteg afgfpowlﬂ)g%lmleé)ﬁi% W4y byggoketone 24

Em@mlnﬁﬂ?’ﬂreﬂﬁed as described in WO2005014572[) was added and the
no- yr|n1d|n yl%-l-ethyl 2-phenyl - H-pyrrol e
r@x@%w tv}@wtlrr@d akcitdonAidSolvent yvas gvapopytedomt diyngss) thergsidue was

R T T e G
Sbhypioh wakatinad atomh ooérnppt. r&mll\e:nt Wlag eY{aélatchiotoalrgmdssbndBtOAc and
g{zat%sd?feerr dé% t07ﬁle cruc?e materlal and %n h(;/rgerm?(lzj ?ay-ng \[;:vag separate(? washed
with water, dried (Na,SO4) and concentrated. The residue was taken up with
Et,O/EtOAc/n-hexane (1:1:1) and filtered. Obtained 2-phenyl-5-(2-phenylamino-
pyrimidin-4-yl)-1H-pyrrole-3-carboxylic acid ethyl ester (120 mg, 36%).
'H NMR (DMSO-dy¢/ 400 MHz) & ppm 1.20 (t, 3H) 4.14 (q, 2H) 6.90-7.85 (m, 11H)
7.35 (d, J=5.27 Hz, 1H) 8.46 (d, J/=5.27 Hz, 1H) 9.45 (s, 1H) 12.10 (s, 1H); ESI (+) MS:
m/z 385 (MH").

Step 3: Saponification to carboxylic acids (26)
To a suspension of ester 25 (120 mg, 0.31 mmol) in 95% EtOH (3 mL), 4M aq NaOH
(4 mL) was added and the mixture was refluxed for 4 h. Most solvent was evaporated
and the residue, cooled in ice bath, was acidified to pH 5 with conc. AcOH, observing
precipitation of the product. The precipitate was filtered, washed with little cold water,
and dried. 2-Phenyl-5-(2-phenylamino-pyrimidin-4-yl)-1H-pyrrole-3-carboxylic acid,
obtained as a white solid (100 mg), was used in the next step without further
purifications. MS: m/z 355 [M-H].

Step 3: Condensation to amides (H1)

To a suspension of acid 26 (90 mg, 0.25 mmol) in DMF (3 mL), DIEA (120 uL, 0.67
mmol), EDCI (100 mg, 0.52 mmol) and HOBT-NH; (79 mg, 0.52 mmol) were added.
The reaction mixture was stirred at rt overnight then it was poured into a stirred 1:1

mixture of water and EtOAc. The organic phase was washed with water, the aqueous
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15 g, 17.5 mmol) was added under argon with stirring.
After 5 min bronoketone 14 (2.5 g, 8.4 mml) was

waodaedismd the nmixture was stirred at rt for 3PCI/EP2007/052587

Sol vent was evaporated, the residue was dissolved in
AcCH (30 nL) and 2M EtNH2 in 6HE (8.7 niL, 17.5 mmol).
The m xture was treated with m crowaves at 170C for 5
mn then it was diluted wth Et OAc and washed with

sagtriaabd athe Bt biid e cohitBnRAAHIGOMS 1hRYEveFadid with
extracted wth Et QAc and the conbi ned organic | ayers

werte, deech@iSPdmndaorsentrefed. dfording 2 Souly nagserial that was purified by

e e [ .4pur, -
R L 80 58 B abls: 3 phorfd-2-phenyamino
giyfioridin#gylD-1 VI-myrafle-3-ciboayhonai ymidei adi anwHlitey $9lid1(35 mg, 30% two
et hyl - 2- phenyl - 1H pyrrol e- 3-car boxyli ¢ aci d et hyl
é&etpg)r (29%vyield). ESI (+) Ms mz 337 (M#). WO
ZWM}{%@&MIE’EBME’@%ZS BPRA0 (s531)%8.6P(12)=7.33 Hz, 1H) 7.25-7.50
Saponification to carboxylic acids (283 To a
qos pENEi28d.oFF5éSther, 187 700 (3, 41D 7280@., #ribd He R HSAFAOHS. 27

e TE B TS Qoo ThY FMRIZESE I e T arovec

under vacuum and the aque@ianipds4lue was acidified

wi_th cone HCl to pH b5, observing 5 precipitation of .

t ﬁéz'ﬁ*‘BH{?dty.““TWé“'ﬂT&)(lneEhW\ﬁspl?ei“IYl’ng,r relerd-caphexyliggeid amide
washed with little cold watgryyand dried thus

affording 0.66 g of

5-(2-aginQ-pyrinidin-4-yl)-1-ethyl-2- @

phenyl - #@rrol e- 3- carboxylic acid th RBls usedy, i
the next~gtep withoutfurther pugifjlc VB:
307 | J_Step 3: Gapdensation [foYan |) 10 To a

suspensi®n Mt acid 28 (400 ny, ﬁfl\‘ m40|) rNR10 nL of
THE and 6Q0 L of DDEA (3.52 mol ), cooled in ice
bath, 336 nmg of EDCl (1.75 mmol) and 267 ng of
HOBTNH3 (1. 75 Ghmo
stirred overmn

) were added and the n{xture was

Niver e added,

extract e wit h \ed\‘or
wer e \hérfﬁédeith IV ag NaOH and b\:s('ér) 15 Théy were

t hen dri\”ezd (Na2SO»4) and concentratygd. The resi due was
filtered andgwashed with little cofd_m@‘-_q-l. The not her
l iquor was purified by flash chromat ography

( DCM MeOH/ acet on&tepQ: SE@matipnfod pyrrede ring (2Bsi r ed

' e r t S, ' ; o

SO Sl or Ry RPSRE! 7 RSP R0, FAFT AR ugic e 07
ig) 1 /8 @hinol) Bhae addddvender avgen wahwetethgaAdet Hain bondltetonasd (2.5 g,
treated with Et20: the resultin ol i s 2

f%’f was,alded gndyfheHnizfusg Wa aﬂ‘%%ﬂiaééh?ﬁf‘b&,oagm BRY§ agorated,
IR0 remefwish@sdoydiaonhAenigasaht) a®f 2M E(NH, in THF (8.7 mL, 17.5
5-(2-am no-pyrimdin-4-yl)-1-ethyl-2- heny? -l Hpyrrole
-gme by Bexypixiue seb teaipd weth nficrowayesl at 18%% fpr éInaip then it was diluted

with EtOAc and washed with NaHCO; aq saturated solution. The aqueous layer was

extracted with EtOAc and the combined organic layers were washed with water, dried
(Na,SO4) and concentrated. The residue was purified by flash chromatography
(DCM/EtOH/acetone 96:2:2), thus affording 0.7 g of 5-(2-amino-pyrimidin-4-yl)-1-
ethyl-2-phenyl-1H-pyrrole-3-carboxylic acid ethyl ester (29% yield). ESI (+) MS: m/z
337 (MH').
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'H NVR (DVBO-d6/ 400 MHz) 6 ppm 1.08 (t, J=6.89 Hz,
3H) 4.37 (g, J=6.91 Hz, 2H) 6.87 (bd, J=21.95 Hz, 2H)

WO 208/1{d44 J=6.58 Hz, 1H) 7.38-7.43 (m 2H) 7.5PcTWEEBH07/052587

(m 3H 25 7.81 (s, 1H) 8.00 (bs, 3H) 8.23 (d, J=6.71
Hz, 1H); ESI (+) Ms: mz 308 M) . Exanple 35
2-Brono-5-pyridin-4-yl-iHpyrrol e-3-carboxylic acid
amde (RI) and 2-(3-

met hoxy- phenyISkepb2:pSapdiiification to Icﬂwglph@dég@w boxyl i c
acid amide (Al) WD 2007/110344 PCT/ EP2007/ 052587 64

Aot of esteeg? £0.7 2, 20Bmmelg pn 35%dOE: (SunBy, 4MyagNQOH (8

AR DA T 20 6 o P8 N

tunderyanoes ted tl(eZeQJ)Jedfm r%l&L@S\pmﬂCbﬁerWIth odmmHCtrEI @il 5( 8serving

T ia0 e Gb s POCE T PR 328 TS Uil g vagbecoit Tl

T)Bﬁi Sated tah @ Nirida Sthsd hfféﬁdlguﬂt%'g oP 55U -PRSmidin-4-y1)-1-ethyl-2-
onpl etely dissolved. The sol vent was evaporated to

@@@wlﬁfhpm@ﬁé wphaxylie meid thas wasdeed pbithq Berti Sep wdthgut further

tylpyridine 1 (1.0 g, 3.5
R e BN (2070 Bkl DI EA (0.6 e 3.5

nmol ). The react iStep 81 XQondensatias te hmidesdLd)yer ni ght at

rt. The solv enove t he resj due suspended

i1 3 SPASIORR a@fé%é&é%@gv& ? hses) mﬂ%tﬂﬁ@é“ﬁﬁ&ﬂﬁ@ﬁ&i%f DIEA

V(@rSQ ﬂifﬂoﬁd BYEh 15"%%@%‘[1@”3%61 gcgf‘mlr%tc%’dmrﬂé}lf aﬁﬂ%@ mg of
purified by flash chromat gr aphy

tHDB@N,Ié; @176 mrgo()gvmg adgked and the mixture was stirred overnlght at rt. EtOAc
idin 4 but est.er

ggﬁéx?a?eg' d}gﬁrg ﬁgde b erlawrﬁ\wﬁ %6%’6 g &gﬁelo%ﬁz%ye%wa%%tracted with
Et@Ac(dnd the CoMBinki ,orgic, la§er887ve(réi wadhel. whh H& aqg NaOH and water.
They were then dried (Na,SO4) and concentrated. The residue was filtered and washed
with little cold MeOH. The mother liquor was purified by flash chromatography
(DCM/MeOH/acetone 90:5:5), affording the desired amide. The two product batches
were combined, suspended in MeOH and acidified to pH 1 with 1.25M HCI in MeOH.
The solvent was removed and the residue was treated with Et,O: the resulting solid was
filtered, washed with Et,O and concentrated, affording 380 mg of the hydrochloric salt
of 5-(2-amino-pyrimidin-4-yl)-1-ethyl-2-phenyl-1H-pyrrole-3-carboxylic acid amide
(1.1 mmol, 83% yield).
'H NMR (DMSO-d¢/ 400 MHz) & ppm 1.08 (t, J=6.89 Hz, 3H) 4.37 (q, J=6.91 Hz, 2H)
6.87 (bd, J=21.95 Hz, 2H) 7.18 (d, J=6.58 Hz, 1H) 7.38-7.43 (m, 2H) 7.50-7.55 (m, 3H)
7.81 (s, 1H) 8.00 (bs, 3H) 8.23 (d, J/=6.71 Hz, 1H); ESI (+) MS: m/z 308 (MH").
Example 35
2-Bromo-5-pyridin-4-yl-1H-pyrrole-3-carboxylic acid amide (R1) and 2-(3-
methoxy-phenyl)-5-pyridin-4-yl-1H-pyrrole-3-carboxylic acid amide (A11)
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2H), 4.21 (q, J=7.07 Hz, 2H), 4.64 (t, J=5.25 Hz, 1H),
7.89 (d, J=6.00 Hz, 2H), 8.85 (d, 15 J=6.00 Hz, 2H);

WESBI7(#B4dE. nz 233 (MH). Step 2: Fornmati on BET/EP2007/052587

pyrrole ring (30) To a solution of HBr (33%in AcOH,

13 m, 43.1 mmol) at O0C a solation of cyanoester 29
(1.0 g, 4.3 mol), dissolved in Et20 and DCM was
added dropwi se. The reaction mxture was left for 20
mn at 0C and thengat ricuntil di sappearance of the 20
starting mgterial (4.5\h). The_ solid was fi &d ang, ,
washed wi thacet on FOVEOH. !;e pyri di
neutralized with 7NgH3 in MeOH.  The sgiijd Mas'
purified by flash chppmatography (DCM\WEOH 95 5) to
gi ve 800 go (62% of 2-brono-g-pyridin-
i ethyl ester as aR

Hz, —2572H), . 61"(5
8.54 (d, J=6.22 V¥, 2H),
12. 85 (§1, 1H); ES' (+) M5 z 295 (MH). WDA11 (R=3-methoxy)
2007/ 110344 PCT/ EP2007/ 0525 65 Step 3:

Saponi fication tStepctr b]nn;léﬂsatiaﬁittdc)(a'&b)stﬁs@ze} 30 (1.0

3.74 mmpl ), di.ssol ve n of 4
ﬁl Bt BEpengigR of r%‘ﬂl“&k@&tgo@linﬁwg?h@@ {t .@bﬁnq;@@ﬂydmus EtOH,

(%Qn@efégtaféqgtﬁ %IL zedl m%dlj"w@scgded e PTRELRLEG Ras Wa=Rd until
fil'tered and washed with water and acetone to afford

gg@mrrgwgsgg@)@plgﬁelyzdlsﬁom Fhe gplvent was evaporated to obtain a white solid

T Sl e B R RISy 0.5

}21821% (6l anhldfoud (TH'HZ(QO&H)) and T8 A( ((386 mr]%—ﬁ .S glﬁ6h61b-|3 '\/{I%H):acéiton mixture
; Z . e

Masc%lﬁldg rfgfam%ﬁ at gt ﬁeo@m WandPgoef, (f%t?%e Fvgfts esslspe%ded in

Rt ama@xtgﬂc%a%}mam amay g el'ﬁlgcté %&éréﬂd}lea rbvtelhﬁazsm and
presence 10 of D EA (1 nmol To the

sonuniof. Boofed: vos @u(l;fledgbx:lﬂam_cl@roglatogra@hy m@m@w 95:5) to
% ’}uYr eméé&’l%/‘))né? cya{ll% r4n0|x8h4% pyp{diy - 4 ?;H é’l‘lc a 131 eeﬁ y?%gtleroa% a reddish

eiﬂapor ated, water was added and the slurry was
gxtract ed with DCM The_cru dpurified by fl ash
c i S¥ER 6gMRohgs/ (‘Wlﬂ/@@pp%l 53 3 e ~yi0d1 1z PD. Ay (dadryd-25 Hz,

23 LRET 5 ) Sy oy s a4 DRSPSl .

MEIﬁ)OOﬁizprHl)?ESIZJrIMS 219 2337(MR')(s, 1H), 7.59 (d, J=

ESIZS(T)Z I\/IS rriz §%?zéﬁﬁ-ﬁr)maq@l“éﬁpgrmi%}_%‘ﬂﬁ%ﬁégﬁpl(|Snglto;

ay desftdnl of FiBra3sel w ioref 1amdesR rﬁﬂa@)g 90°D addolution of
r!:T}anrllo)estlern Zéj(e 106( g,g4e? ?ntn?odl) td?slsgligc? {nEét%_' arl;d JBC(M was added dropwise. The
reaction mixture was left for 20 min at 0°C and then at rt until disappearance of the
starting material (2.5 h). The solid was filtered and washed with acetone and MeOH.
The pyridinium salt was neutralized with 7N NH; in MeOH. The solid was purified by
flash chromatography (DCM/MeOH 95:5) to give 800 mg (62%) of 2-bromo-5-pyridin-
4-yl-1H-pyrrole-3-carboxylic acid ethyl ester as an orange solid.

'H NMR (DMSO-d¢/ 400 MHz) & ppm 1.31 (t, J=7.12 Hz, 3H), 4.24 (q, J=7.12 Hz,
2H), 7.26 (s, 1H), 7.71 (d, J=6.22 Hz, 2H) 8.54 (d, J=6.22 Hz, 2H), 12.85 (s, 1H); ESI
(+) MS: m/z 295 (MH").
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20 nL), deoxygenated 1M aq Na2CO3 (1.1 ni, 1.12 mmol),
LicCl (57 ng, 1.35 nmmol ), the conveniently substituted

w@b@ngtioslor oni ¢ acid (0.67 mol ) and (Ph3P) 2PdetmEPR07/052587

ng) were added and the m xture was stirred at 100C
until di sappearance of the st@rting material. The

sol vent was evaporated and the crude was purified by
flash chromatography (eluant: DCM MeOH 95:5). Wen

required the [®tesl9ciSapasifidhsPlov@dbalic Aciat treated
with 2N HO in Et20 until preci |ta(t%|@on of ({QI?’

r@s@nr@@rm 513, A RO D EHvediag 11 11 o 80 ACsH dichg mL EtOH, was
‘Iﬁ&eﬁqgﬂgg Y TRE ROSH (‘%‘5335.}5% 1%; M@Jﬁﬁ)éfégm/@g%ggﬁ}glgrﬂ?&lpume
)ﬁlﬁ:rqnlpmdiBW&Be(( with 3tdyer ad G6etdrzsto aZfdyd 850 @8 (83fo) 8FH)-bromo-5-
TivpdigA iy Al -?af%‘ylmafld%@&%f 430 By usi ng
W S AL e 10 02 AR O 33 0

2= 0N Byl 2pHethss| )F D5 Pk Gscll 1), M /2 R6RYMFIG]. e- 3- car bo

li i d i d hl MR ( DMSO- d6/
20 ey 8 oo 5. S AL Colighidfebonghas DG {25 "
zAC3($3I b0 m@ 126@ mmBlWas(cﬁssoﬂfeS 119&1Hy|dr0u2|ﬂl_{,g (g(()) YrﬁHJZ)(lﬁ the presence
mﬁ)DIEfg(lz% (rsL 71%) mn@é,} Yw}hemlutrﬁnz togad (M0 ERGhpl-@ & 55

Qthol) and HOBT-NH; (812 m% 5.34 mmol) were added. The reaction mixture was left
2- (2- Met hoxy- phenyl) pyridin-4-yl-1H pyrrol e-3-carbo

>opkineghd it dt.affiad eolvimyt dwa kv aporated, (ma) wie ad&chMRl the slurry was

%Dgg%‘f Wﬂ&“@%”ﬁ% "?“‘%Eﬁvnagl%“?f?%e%sba/ gsh Clggr%%g am &mmeon

7)545) t() ddcld J50.ndd (3‘323/,0) &f Abrdido- SIPWidin/4-461Kpyrrbtd)3- cgrbayayhc acid
H, 8.15 ( ,J7OOHZ 2H, 8.71 (d, J=7.00 ,
zﬂ)lde asza p;aie @10“’1%‘1}1 ESI (+) MB: mz 294 (MH+).

o CTE PSSR0 M S omg 197 12 DT 30 oD B33 sy 1
12D, 462 ¢, arb.de HZAZLH) 1alﬂ4mmmﬁwms 4{0@26/F-EMH6). ppm

7.40 (bs, 2H), 7. J=8.78 Hz, 2H),
8.19 (d, J=6. 2oSF=&P5 gb‘z“'%cslzplt"étofnsd%(ﬁ-\zl) 2H), 8.77

(3"18)931 gcit/ﬁﬁcsgpoﬂ'ﬁmdg K1, (1 (31-@ «%7 0.4088mo B de&Shehatdd MRienEROH 1:1 (5
gui 2 dpgrygenatser 1M’laﬁlNﬁ-2@O§’ (3.1 mlp A donmpd) phi 63 emg.- £4P bumol), the

Ko SRR o Yhronis o (feRmply pod (PpYPAF G mo
Svaanbdody hddcthaahxtaaivds stirred at 100°C untll disappearance of the starting
material. The solvent was evaporated and the crude was purified by flash
chromatography (eluant: DCM/MeOH 95:5). When required the product was dissolved
in EtOH, treated with 2N HCIl in Et,O until precipitation of the hydrochloride salt which
was filtered affording 2-(3-methoxy-phenyl)-5-pyridin-4-yl-1H-pyrrole-3-carboxylic
acid amide (68% yield).

'H NMR (DMSO-dy¢/ 400 MHz) & ppm 3.83 (s, 3H), 6.66 (bs, 2H), 7.28 (m, 3H), 7.40
(m, 2H), 8.24 (d, J=6.82 Hz, 2H), 9.11 (d, J=6.82 Hz); ESI (+) MS: m/z 294 (MH").

By using this procedure the following compounds were obtained.



1

o

15

20

() OOCNO Br \ step 1 COOEt step 2 OEt step 3 N
NIl NBr NNH2 NNH2 rNH 14 32 RN 33 OO O H step

wa20dAR33t ep 5 NHR7 N Br r N Br N "N H N r N PCEBPLB7/052587

NH2 34 R2 (R7=H) GL (R7=H) Step 1: Condensation to
cyanoester (32) WO 2007/11034& PCT/ EP2007/ 052587 67
Et hyl cyanoacetate (5.3 nL, 0.05 nol) was added to a
suspensi on of sodiumnetal (1.15 g, 0.05 nol) in 150
mL of anhydrous EtOH at O@xaffph€B6 sodi um di ssol ution
the react| on mxture was concentrat ed and the

Miethox vy i AV i( 1 pVEelg13icarboxylic acid amide

PSS (15 g, 0.05 m)l) in 300 nL of anhydrous

.8 nmL, 0.05 5 nol). The reaction

HHXNMR%(DMﬁOsdJ n(D(EMHn)érppnghtSMi 3iH), 7.00 0L BB 0atHed 2H|)d7 33 (bs,
the resi due was wat er and extracted wt

BEM 7-¥hé&d drgahitte piske 7c3t(§’ %}»é%r(%fd%(ﬁ‘&al%éhl)) 8.ant /= 850 11z
CRNCcENd s at ?HL E-Elfﬂwgdﬁ/z"@@f ®pihfied by flash
chrorratograp y OH 95:5) "to give 4.5 g (37% of
4 (2-am no- pyrlmd|n 4-yl )ExzntWa&b 4- 0X0- butyrlc acid
.. 10 NIVR

- [NoXy-phenvD-S=pyT, ; ) ‘

4hyHi8o “A108 Hz, 2H) 4.58 (1. J=5.61 Hz, 1H) 6. 9’7
me bs, 2H). 8.52 (d 88
SRR P U WL N R o
: >

S0PLEShS- 5180 9) APRAOED L IEDOOme] byl iy 2
i), 8as (adﬁ@mdﬂmﬁ)s&n 1, 4=5.0H0R 3 2042HBY 1fily) EAEGH MS: m/z

22?40 JThe mxture was left at OC for 30 mn and then
KM}LMH di sappearance of the starting material.

The solid was filtered, Wwas mth acetone and MeOH,
neutralized with 7N NH3 in M

'H NMR (DMSO-ds/ 400 MHz) & ppm 7.40 (bs, 2H), 7.70 (s, 1H), 8.02 (d, J=8.78 Hz,
2H), 8.19 (d, J=6.20 Hz, 2H), 8.32 (d, J=8.78 Hz, 2H), 8.77 (d, J/=6.20 Hz, 2H), 12.57
(bs, 1H); ESI (+) MS: m/z 309 (MH").

Example 39
5-(2-Amino-pyrimidin-4-yl)-2-bromo-1H-pyrrole-3-carboxylic acid amide (R2) and
5-(2-amino-pyrimidin-4-yl)-2-thiophen-3-yl-1H-pyrrole-3-carboxylic acid amide
(GD)

0 o o CN 0
| \)N\ i“, g){g}oa St_epi /I/\/(/:ﬁ: :)Et ips,
N”NH, N" NH, N N H

AN 33

0
step 4 step 5 NHR;
AV A~
N | N Nd
N\rN H
e mN NH,
34 R2 (R,=H) G1 (R,=H)

Step 1: Condensation to cyanoester (32)
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afford 400 ng (88% of
5-(2-am no-pyrimdin-4-yl)-2-brono-| H pyrrol e- 3-carbox

wq@bkdoc/118e4 d et hyl ester. 20 'H NVR (DVSO d6/ 4POT/EPR)7/652587

ppm1.26 (t, J=7.10 Hz, 3H), 4.20 (q, J=7.10 Hz, 2H),
6.43 (bs, 2H), 6.99 (d, J=5.2¢¢ Hz, 1H), 7.23 (s, 1H),
8.23 (d, J=5.24 Hz, 1H); ESI (+) Ms: nmlz 312 (MH).
Step 3: Saponification to carboxylic acid (34) A

dﬂbydﬂﬁa&fat@@'t Bl38. 06 chg) whs #amet Yo a kikpd&sidHoodehOetal (1.15
15 nL of 4M aq 25 was refluxed at 100 C for

@, H.05T 0 Da &y é5QNa%L mf e@éluhyzsthaft EHOW ath0Ac AMterf sadivan lipsalgtion the
\é\’_@%cglgg tﬂY'x{ulPe %gtcf?ﬁ%rnl{r%e@' ;483 ilﬁegrég&ta(n?g?ﬂd foas af]ded to a solution of

am no- pyrim r ono- pyrrole
dmmh@ke]dmecl4e(¢5 g 0. DHINMRH CoN/BO- diﬁinhym@usl\/l:ﬂ)? a6d PpRAGS.86nL, 0.05

(raol) j[_zng r%‘upa mugtpﬁe vt %ﬁ%flli_)l%’%{g R}i-rt con%%ltrgtegﬁ}_léxhe res18ue was
Gﬁgﬁiﬁ@&ﬁhlv@ﬂeﬂdﬁd%ﬂhg&&i WiRIDAM S Ohdbr é@tﬂc QktrR@0w R ditd (Na,SO4)
nmmol ) of acid 34 in 20 niL of dr and DI EA

3ng gopgepirtedualhesrde wa rarifigd by Ei@hr emaRLHRhy QJS@MfMeOH 95:5)

AN AT CN T T ——

restecdd @moihi xture was stirred overnight at rt. The
o MM PR & M S e bt L7852 Y5 s 61 1z,

I(zg{)gglg(lg,pﬂ? 68 f nZI%W K DI\;S ﬁgﬂm%%gk%rﬂ @& 3—@% PBXYH) 7.04

((gs, 2085887 (d4d~ 4&$-lﬁz,711®DE§ib(;F) M$)m/z, 2ﬂ9(MHs) 5 1H) 8 ”
J=5.57 Hz, Ve il g 283
EM—H) Step 5: 55%%2 lg%rg}éqkﬁoﬂgojfzf%rroﬁq 5‘8&% z

BX edto6en elfecyldods#242 (Th4 Iﬁg,71947’rifﬂiﬁio)) 1Y1@ﬁhj{z‘ﬂr61§r‘801£ty© dnd m)CM (1:1, 10
EtC]—| 6 %andtoluene ;] g]p@dna
Vyas afded grorerseds 4(1mb pf g Brsn {\ﬁp é o?lefrfwtufe was left

aa@ IO‘ijC f&lﬁ)’zmnig and-th+8 2P BNk ﬁﬁgpeﬂegﬁﬁge) & ﬁilgsgartgr% fi8terial. The solid

nmol ) were added and reaction mxture was
h@at fdd:rftdo waghdduwith aceténhandaNgOtheruoalecdivgtt 7MtNHt in MeOH to

e B0t BTk 485 o RN B iR Y PR o REERRHEIE Wfbonytic
calafdcum@tlegelaphy (DCMI\/EO—| 9 1) to afford 120 ng (53%

f 5-(2- -

3H)N o bisRo 001N ol 364t o B8 ¥Dasd (@ J~T.10 iz

i 001 3

(1% g@i %é%@f 954@9 11%?'27,3,236@ PRE %ﬁ%%,}%ﬂ 1H); ESI
1;)21\4@4%312.4—H)[H )7 54 (d, J= 2 93 HZ 5 OO 1H), 7.65
(dd, J=1.22 % FD Hz, 2.93,
1H), 8.20 (d, "Step 35 doppi mon (§$a xe BeacHigd e (+)
NS0 1ién 85@5‘[&'\1&"@ g, 6 mmol), in 15 mL of EtOH and 15 mL of 4M aq NaOH,
was refluxed at 100° C for 6 h. The acid was precipitated with AcOH, filtered and
washed with acetone to give 80 mg (88%) of 5-(2-amino-pyrimidin-4-yl)-2-bromo-1H-
pyrrole-3 carboxylic acid.
'H NMR (DMSO-ds/ 400 MHz) & ppm 6.06 (br, 2H), 6.87 (d, J=5.20 Hz, 1H), 7.08 (s,
1H), 8.00 (d, J=5.20 Hz, 1H); MS: m/z 282 [M-H].

Step 4: Condensation to amides (R2)

A solution of 500 mg (1.77 mmol) of acid 34 in 20 mL of dry THF and DIEA (0.6 mL,

3.54 mmol) was stirred at 0 °C. EDCI (508 mg, 2.65 mmol) and HOBT.NH; (404 mg,
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The above procedure was enpl oyed to synthesize the
foll ow ng conpounds. Exanple 40 20

W®2(02A AN 0- pvri m di n-4-yl ) -2-(4-fl uor o- 2- net hpdFpP®NYH52587

)-1H pyrrol e-3-carboxylic acid amde (F13) iH NWR
(DVMBO-d6/ 400 MHz) 6 ppm 2.15%8(s, 3H), 6.31 (bs, 2H),
6.69 (bs, 1H), 6.92 (d, J=5.24 Hz, 1H), 7.05 (td,
J=8.41, 2.56 Hz, 1H), 7.05 (dd, J=7.68, 2.56 Hz, 1H),

72 @ﬁmnﬁdl}? wel@)addgd 8&1 tield readfich Adixture ﬁﬁs Heirred ItDvern?’gIﬁQat rt. The
J=2.56 Hz 18 (d, J=5.24 25 1H), 11.75

(sggltlog_ MRS cggpnt(aﬁ;(? q\ygf thmclzldg 125 pwifigd byéiﬁh@p@ep@g_atlve Obtained 5-

?zila%]ﬁwﬂnpwgrpg foda A iepmbls b8 1% ?@,be phenyl

( Hl\m-R:i(@MSOO;kMGK)) Mﬁlzpﬁ p’pﬁﬁ 6197 ((dSJ 535"0 Hz 6L}327 Q(b(%s, ]}H)7 17 (bs,
6.72 (bs }-25 Hﬁ 04-7.19

(P d (d. #5%] Hz, 3111)(%661( IH? %%1 ((*?jMSJ*nﬁ B3 (M ) |

8.18 (d J=5. 24g g% (,éra)s midd (S (+) M

mz 312 (MH#). VWO 007/ 110344 PCT/ EP2007; 052587 69
Bramohwid¢ R2 (224 mg, 0.79 mmol) was dissolved in EtOH (6 mL) and toluene (6

SR a0 DO o M a2 Bl BB

Exm‘rmge BB mmol) and (Pth)deCh (6 mg, 0.008 mmol) were added and the

2- Am no- pyri m di n- 4%‘[%/ %Sdlfluoro phenyl ) - 1H
59:13;1811 gllgtugeaw%lgﬁg feddo zefiy fo&ﬁ-l an phfg)ovprlqlgm/ﬁrt The solvent was

(Q%%tg@/ unﬁglo rMﬂ%%d %r&%ﬁﬁe 6a1§18 tlfeb §1fudg "Hlateﬁals%ag %ﬂﬁ@éﬁ)bz flash
(thoma%t)graﬂhﬂEQM/MeIﬂZ 95l9 t(b-lszmﬁl—])20 n?g 69/3 05@ (Qmmm-[pyrlmldm -4-

kﬁemjl ﬁ&iﬁgl%? ‘Z‘Ziboxyﬂc i8S mid): ESI (#) ME
SH(I*EWHMSQYJJ FO00NIPEZS S b R3¢ @54;;}@) 618095 291|7 envl )t 25624 1z,

pyrrol e- 3-carboxylic aC|d am de

(IIH\)B@@@ J¢@64ME)1H6, bphtds/42.93 b, 5 9931H)67 7 (dbs/=1 2R)Hz, 5.00,

H@48 §qd (15172§ HE §6931§H%’1‘%0 deﬁg@?‘ }% 0 %ﬁ@%“}ﬂn% ESI (+)

M, m/Z28BIMHT). J=5. 24 Hz, 11.93 (bs, 1H); ESI (+)
316
gﬁwgis&?ﬁ ms%@ﬁ %S&@%ﬁweﬁ ty -S&znle@fzzs 1y follgwing.comprynds: 14

pyrrol e-3-carboxylic acidgyample 40
5-(2-Amino-pyrimidin-4-vl)-2-(4-fluoro-2-methyvl-phenvl)-1H-pvrrole-3-carboxvlic
acid amide (F13)

'H NMR (DMSO-dy/ 400 MHz) & ppm 2.15 (s, 3H), 6.31 (bs, 2H), 6.69 (bs, 1H), 6.92
(d, J=5.24 Hz, 1H), 7.05 (td, J/=8.41, 2.56 Hz, 1H), 7.05 (dd, J=7.68, 2.56 Hz, 1H), 7.06
(bs, 1H), 7.28 (dd, J=8.41, 7.68 Hz, 1H), 7.32 (d, J/=2.56 Hz, 1H), 8.18 (d, /=5.24 Hz,
1H), 11.75 (bs, 1H); ESI (+) MS: m/z 312 (MH").

Example 41
5-(2-Amino-pyrimidin-4-vl)-2-(5-fluoro-2-methvl-phenvl)-1H-pvrrole-3-carboxvlic
acid amide (F14)

'H NMR (DMSO-dg¢/ 400 MHz) & ppm 2.11 (s, 3H), 6.32 (bs, 2H), 6.72 (bs, 1H), 6.93
(d, J=5.24 Hz, 1H), 7.04-7.19 (m, 3H), 7.25-7.31 (m, 1H), 7.33 (d, J=2.44 Hz, 1H), 8.18
(d, J=5.24 Hz, 1H), 11.82 (bs, 1H); ESI (+) MS: m/z 312 (MH").




am de (F18) 20 'H NVR (DMSO-d6/ 400 MHz) 6 ppm 6. 40

(bs, 2H) 6.81 (bs, 1H 6.94 (d, J=5.37 Hz, 1H) 7.33
W@ go7drB4#44 Hz, 1H) 7.42 (bs, 1H) 8.22 (d, J=5PCHEPWN7/052587

1H) 11.95 (bs, 1H); ESI (+) MS: niz 316 (MH).

Exanpl e 46 69

5-(2- Am no-pyrimdin-4-yl)-2-(2-chl oro-phenyl)-1H pyrr

ol e-3-carboxylic acid 25 anmide (F19) iH NVR ( DMSO d6/
400 MHz) 6 ppm 6. 37 (bs, a*j'x')am[ﬁew (bs, 1H), 6.93 (d,

- 719 bsdl 733d3256Hz

G=D VI A = 0 gxvlic acid
J=od H, 11. 90 (bs 1H); ESI (+) M5 mz 314
. 2007/ 110344 PCT/ EP2007/ 052587 70 Exanple 47
Se€ ZxAM no- pyri m di n-4-yl)-2-(3-chl oro-phenyl)-1H pyrr
ol e- 3-carboxylic acid amﬁgi)a &%62 "H NVR ( DMSO- d6/
> 400 I\/Hz) 6 ppm 6.38 (bs m (bs, 1H), 7.01 (d,
:ﬂ_z?_léi 1H), 8 23 (d, J=5.24, 1H), 11.79 (bs, 1H):
l &, 4
(wm&sg;& Pttt b IR P52 iy S A5 24

ouHe; Ba0aulicliin, BLt-d 34am R, (FRLN. 20 SHIDMRI DIBO slbm, 21
400 MHz)_ 6 ppm 6. 33 (b 6.86 ( 6.99 (d,

10 P83 (lgSEp24, 1?&)1299@8 Egﬁ@)éﬁs % 31%1\4%5 .38-7. 49
(m 3H), 7.63- 70(m2 afpfdad d. J=5.24, 1H),
L1 74 (bs, 1H); | ES () lvrsﬂ mz 314 (M) . Exanpl e 49

rralge-ﬁ 1ﬁar boxyl [ c ac:ld 15 an de(F22) i H NMVR

¢ 400 MHz) 6 ppm 0.90 (d, J=6.58 Hz, 6H),
?Pﬁ@h&m@ﬁdsmd&#@o M) 8%@&1@ 412(rﬁ)s,, 2}@ 8577((B§ ,1HZF® 94 @1 895 24 Hz,

15 i), 713 2, 1), 7J2:82(n56PB|z7 314, J“? 2812( klél) ’Z% (bS7IEB 7(&:& (m, 1H),

b
1557 e R P s i TR o S il (32 (0
5-(2- Ami no- pyri m di n-4-yl )ExZn(pIe¢$1I or o- 4-f | uor o- phenyl
) - H-pyrrole 3-C rl %X)él ‘61 aci dhamldeH(F

5-(2-Amino-pyrimidin-

rr(?le 3-carboxvlic acid

amide (F18)
20 'HNMR (DMSO-d¢/ 400 MHz) & ppm 6.40 (bs, 2H) 6.81 (bs, 1H) 6.94 (d, J=5.37 Hz,

1H) 7.33 (d, /=2.44 Hz, 1H) 7.42 (bs, 1H) 8.22 (d, J=5.24 Hz, 1H) 11.95 (bs, 1H); ESI
(H) MS: m/z 316 (MH").
Example 46

5-(2-Amino-pyrimidin-4-vl)-2-(2-chloro-phenvl)-1H-pvrrole-3-carboxvlic acid

25  amide (F19)
'H NMR (DMSO-dy/ 400 MHz) & ppm 6.37 (bs, 2H), 6.69 (bs, 1H), 6.93 (d, /=5.24 Hz,
1H), 7.19 (bs, 1H), 7.33 (d, J=2.56 Hz, 1H), 7.35-7.45 (m, 3H), 7.48-7.53 (m, 1H), 8.19
(d, J=5.24, 1H), 11.90 (bs, 1H); ESI (+) MS: m/z 314 (MH").




10

15

20

25

30

i H NVR (DVBO- d6/ 400 MHz) 6 ppm 6.38 (bs, 2H), 6.72
(bs, 1H), 6.92 (d, J=5.24 Hz, 1H), 7.22-7.33 (m 2H),

WO 2®3/1{d44 J=2.56 Hz, 1H), 7.45-7.54 (m 2H), 8PCREPIN7/052587

J=5.24 Hz, 25 1H), 11.95 (bs, 1H); ESI (+) MS: niz
336 (M#H). Exanple 51 70

5-(2- Am no-pyrimdin-4-yl)-2-(2,5-di net hyl - phenyl ) - 1H
pyrrol e-3-carboxylic acid amde (F24) i H NWR
(DVBO-d6/ 400 MHz) 6 ppm ZEXL ¢e4BH) 2.31(s, 3H) 6.41
: 2H) 6. 70 bs 3(bs 1H) 6 98 (d

e SF3@(d, J=5.37 Hz, 1H) 11, 74 (bs 1H) ESI (+)

Ms (MH+) . WD 2007/ 110344 PCT/ EP2007/ 052587

7 IEMW@)MSGQ(W 400 MHz) 6ppm638 (bs 2H) 6.90 (bs lH) 7.01 (d J=5.24 Hz,
yr md | or o-

b2 T Bl alh Sty b fal Tl s, by Y R T, 7.73

ngl%P(zg gz, {1@33 ,SMg_Z(gg ﬁhspﬂ?*lﬁ) 13, 7(9S(bs QH)) E§1 (%MSP%UZ %th (MI).

1H), 7.25-7.30 (m 2H), 7E3:2n@@458(m 2H) 8 20 (d

‘g&m%&igm,} Vl')% 4(c?l‘?drog'p'iPeilvlgﬁll-I-{){'f-l)roi\e/-B!;-cg‘{b%)xs:}hzcsacid

ﬁlae@mo pyrim din-4-yl)-2- (2 4- di chl or o- phenyl ) - 1H
pQyrrol e-3-carboxylic acid amd §F26) 10 See Ex. 19.
Re(IMSO-ds/ 4 OMHz) o ppm 6.33 (bs H), 6:86 (bs, 1H), 6.99 (d, /=5.24 Hz,

b2 7 A8 O YSL WSl 3128 L3l DEL7 S0l Of G QR /=5 24,

(IDYBS0 BB(bs ADD); IESI]H)G\/IS;(I[’[XZGEIQKMPDS 2H) 6.80 (bs, 1H)
6.93 (d, J=5.24 Hz, 151%‘ §t. 3=9.21 Hz, 1H)
7.33 (d, J=2.44 Hz, 1H 7 &"(Pi%“ 1H) 7 47 (ddd,

5= i _ n -an- 0?e23 cArHfoS l'i'ézacld
Nide( B2232 ( VH+) . Exarrpl e 55

5- | |

SRR BRISRKD o Gy B 6040 %6ins S BRI SRR 1,
le\ﬁ@l 0261) 6.00 (Bdtizn), 63 QO[3 21}@77 ©$ (d @I:l)s 246{;§ZH() b1519 éﬂ")l 8.17 Hz,

zzﬁi) 19338 @56 I:!¥4)1H)7(7§§ (P, ez sggd,Hgs 1174)& 2;11)3@,1&@, J=524
, - bs,
R A e

Example 50

5-(2-Amino-pyrimidin-4-vl)-2-(2-chloro-4-fluoro-phenyl)-1H-pyrrole-3-carboxvlic
acid amide (F23)

'H NMR (DMSO-dg¢/ 400 MHz) & ppm 6.38 (bs, 2H), 6.72 (bs, 1H), 6.92 (d, /=5.24 Hz,
1H), 7.22-7.33 (m, 2H), 7.35 (d, J=2.56 Hz, 1H), 7.45-7.54 (m, 2H), 8.22 (d, J/=5.24 Hz,
1), 11.95 (bs, 1H); ESI (+) MS: m/z 336 (MH").

Example 51
5-(2-Amino-pyrimidin-4-vl)-2-(2.5-dimethvl-phenvl)-1H-pvrrole-3-carboxvlic acid
amide (KF24)

'H NMR (DMSO-d¢/ 400 MHz) & ppm 2.11(s, 3H) 2.31(s, 3H) 6.41 (bs, 2H) 6.70 (bs,
1H) 6.83(bs, 1H) 6.98 (d, J/=5.37 Hz, 1H) 7.1-7.18 (m, 3H) 7.34 (d, J=2.68 Hz, 1H)
8.19(d, J=5.37 Hz, 1H) 11.74 (bs, 1H); ESI (+) MS: m/z 308 (MH").




10

15

20

25

30

Exanpl e 56 25
5-(2- Am no-pyrimdin-4-yl)-2-(2-fl uoro-5-nethyl -phenyl

WO 2001 gu4 ol e- 3- carboxylic acid am de (F29) 'PCINER007/052587

(DMSO-d6/ 400 MHz) 6 ppm 2.33 (s, 3H) 6.42 (bs, 2H)

6.75 (bs, 1H 6.97 (d, J=5.37M Hz, 1H) 7.11 (dd,

J=9.88, 8.41 Hz, 1H) 7.19-7.25 (m 1H) 7.31 (bs, 1H)

7.30 (dd, J=6.77, 2.01 Hz, 1H) 7.32 (d, J=2.44 Hz,

1H) 8.21 (d, J=5.37 Hz, 1khxatbi&S (bs, 30 1H); ESI

(+ I\/S m z 312 (I\/I—H). WO 2007/ 110344

) T0053" jn A Sychigio2-methyl-phenyl)-1H-pvrrole-3-carboxvlic

5a'c - 'e ?2 rimdin-4-yl)-2-(2-fluoro-3- rrethyl phenyl
-3-carboxylic acid amde (F30) 'H NWR

(' ONSRERI@PMB 00dWib() M 1) [Brppzn 2712((@L 3PU)—6,33:(b§-|72H)3@‘|73 GbSSSBH) 6.93

(b 6.74
(52 1[5, 3 gpsaipg Tase . 20t S0 Segas 2508 0 (=524
]H';Q 143, B%s(®s, 1rhHks1 FPMS T2 ¥R (Wi2). 312 (M) . Exanpl e

5 (2 Am no- pyrlmd|n 4- yI)Exzn(pEBeéhl or o- 2-f | uor o- 3- met h
. I .

(mde%ga) 6. 80 (bs 1H) 6. 95 (d J=5.24 H, 1H)

7.32 J=2.32 Hz, 1H), 7.33-7.37 (m 1H), 7.38-7.47

OFF E2HY; 8.21 (d, J=5.24 Hz, 1H), 11.95 (bs, 1H); ESI

(+) MB: mz 346 (MH). Ex 159

5-(2- Amno pyrlmd|n4yl) 2- SChIor02quoro phenyl
D A % B x o " ) l 3

,aD}l\(/lBamc /(Eé O VHz) 6 ppm6 41 (bs 2H) 6. 81 (bs 1H)

GRAPELS2 o4 Hz, 1H) 7.23-7.27 (m 1H) 7.35 (d,
JHZNMg{ ('I!ZMS®|-‘B6/ ZO(ﬂMletZ;%O 5’“% 37 (14s3 271) 4 R0((By, 11H)6.68 J 5.24 Hz,

(d , S, ;  ESI E+) VS:
31D 7(:m_|(.x)J 953<1aﬁg; B633@d, J=2.44 Hz H) 7.44 (bs, 1H) 7.47 (ddd J=8.84,

700 0PN )16 7, e g oo s,

(malvsmn(ef)mwng (drppm 6. 35 (bs, 2H), 6.73 (bs, 1H),
6.90 (d, J=5.24 Hz, 1H), .7.34 (bs, 1H), 7.38-7.42 (m
2H), 7.65-7.70 (m 2H), 8EXMPESY=5 24 Hz, 1H),

1R 0Rmliks pyrifdidin BV oA -ero A dre@dRph M) 1 HAR r Foi@IRaBboxvlic
bajéid amide (F28)

'H NMR (DMSO-dg/ 400 MHz) & ppm 2.37 (s, 3H), 6.37 (bs, 2H), 6.73 (bs, 1H), 6.95
(d, J=5.24 Hz, 1H), 7.02-7.09 (m, 2H), 7.26 (bs, 1H), 7.30 (d, J=2.56 Hz, 1H), 7.37 (t,
J=7.90 Hz, 1H), 8.20 (d, J=5.24 Hz, LH), 11.78 (bs, LH); ESI (+) MS: m/z 312 (MH").

Example 56

S-(2-Amino-pyrimidin-4-yl)-2-(2-fluoro-5-methyl-phenyl)-1H-pvrrole-3-carboxylic
acid amide (F29)
'H NMR (DMSO-d¢/ 400 MHz) & ppm 2.33 (s, 3H) 6.42 (bs, 2H) 6.75 (bs, 1H) 6.97 (d,
J=5.37 Hz, 1H) 7.11 (dd, J=9.88, 8.41 Hz, 1H) 7.19-7.25 (m, 1H) 7.31 (bs, 1H) 7.30
(dd, J=6.77, 2.01 Hz, 1H) 7.32 (d, J=2.44 Hz, 1H) 8.21 (d, J=5.37 Hz, 1H) 11.85 (bs,
1H); ESI (+) MS: m/z 312 (MH").




5-(2- Ami no-pyri mdin-4-yl)-2-(2-fluoro-3-nmethoxy-pheny
[)-1 Hpyrrole-3- carboxylic acid amde (F35) i H NWR

wQ@ DNED1d®d 400 MHz) 6 ppm 3.86 (s, 3H) 6. 39 (beCT/BPH007/052587
6.74 (bs, 1H) 6.95 (d, J=5.24 Hz, 1H) 6.99-7.03 (m
1H 7.12-7.16 (m 1H) 7.18-7.20 (m 1H) 7.29 (bs, 1H)
30 7.30 (d, J=2.44 Hz, 1H) 8.21 (d, J=5.24 Hz, 1H)
11.86 (bs, 1H); ESI (+) MS: mz 328 (M+). WO
2007/ 110344 PCT/ EP2007/ 052135&}1 187 Exanpl e 62
5 2- Am no- pyr| m d| n24 yl) - bentzofblthl ohen 5- yI

z arbox lic

-roro pyridin-4-yl)- 1H-pyrro|e 3- carboxy
%cﬁ[ ¥§ e (R3) and 5-

( H—NME(]IMS@F%M(DG M}j/zl))&]ﬁm'ph em(ﬂ klﬂ-?pyfﬂz dlﬁa&}%@s b2H<)y6 74 (bs,
ic acid am de

s ulingos o Frise b2 Niby TRTNVE-56 Tirs 1 Ho T @il TR 8 S 0tgofs.37 iz,

S mlgmgleIt P ﬁrr-NHNlHHR 37
R%gEI % & > (T?Ngso#gdéﬁsa on to cyanoester (35)

Et hyl cyanoacet ate (715 L, Elxampied8 ) was added to a
Scta'nwﬂc uﬁuldmldsp_mym di ssol ved conpl et el y The
vent was evaporated and the solid was
10 sHl NM%GPMfSOo%ﬂ%M@émn@z’l%s %1)76141#:@9 25%@1?@@ 1H), 6.95
g‘& A8 Ty, Eiﬂgt’{‘??@ JLf'ﬁlQ[znkH 3337”?%%%@0f 5 t‘ﬂ;&gl 2H), 8.21

Xt ure wds d overni ght”at
ddapordtiéd, 1H)f hedy @s, chDeEﬂhsk)mpﬂ/ndéd (MK 'wat er and
extracted with DCM The or anl tracts were 15 dried
(Na2SO4) and the crude mat s purified by flash

rrole-3-carboxvylic
utyric acl

I nrrole-3-

ac1dyam1de (F33)
'H NMR (DMSO-d¢/ 400 MHz) & ppm 6.41 (bs, 2H) 6.81 (bs, 1H) 6.94 (d, J=5.24 Hz,

1H) 7.23-7.27 (m, 1H) 7.35 (d, J=2.44 Hz, 1H) 7.42 (bs, 1I1) 7.43-7.47 (m, 1H) 8.23 (d,
J=5.24 Hz, 1H) 12.02 (bs, 1H); ESI (+) MS: m/z 332 (MH").

15

Example 60
20 5-(2-Amino-pvrimidin-4-yl)-2-(2.3-dichloro-phenyl)-1H-pvrrole-3-carboxvlic acid
amide (F34)
'H NMR (DMSO-dy/ 400 MHz) & ppm 6.35 (bs, 2H), 6.73 (bs, 1H), 6.90 (d, /=5.24 Hz,
1H), 7.34 (bs, 1H), 7.38-7.42 (m, 2H), 7.65-7.70 (m, 2H), 8.21 (d, J=5.24 Hz, 1H),
12.00 (bs, 1H); ESI (+) MS: m/z 349 (MH").
25 Example 61

5-(2-Amino-pyrimidin-4-vyl)-2-(2-fluoro-3-methoxy-phenvD-1H-pvyrrole-3-

carboxyvlic acid amide (F35)

'H NMR (DMSO-d¢/ 400 MHz) & ppm 3.86 (s, 3H) 6.39 (bs, 2H) 6.74 (bs, 1H) 6.95 (d,

J=5.24 Hz, 1H) 6.99-7.03 (m, 1H) 7.12-7.16 (m, 1H) 7.18-7.20 (m, 1H) 7.29 (bs, 1H)
30 7.30 (d, J=2.44 Hz, 1H) 8.21 (d, J=5.24 Hz, 1H) 11.86 (bs, 1H); ESI (+) MS: m/z 328

(MH"Y).
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15

20

ethyl ester as an oil. iH NVR (DVSO d6/ 400 MHz) 6 ppm
1.22 (t, J=7.07 Hz, 3H), 3.78 (m 2H), 4.20 (q,

wd 20070703k, 2H), 4.61 (t, J=5.37 Hz, 1H), 7.8IPCTEPZBY/52587

8.64 (dd, J=1.22, 5.00 Hz, 1H), 20 8.82 (d, J=2.56
Hz, 1H); ESI (+) Ms: mz 251(MH+). Step 2: Formation
of the pyrrole ring (36) A solution of cyanoester 35
(1.0 g, 4 mol) in anhydrous Et20 (3 nL) and DCM (2
m) was added to 33% HBr igxafpid6f12 nl), cool ed at
0C. The reactlon n1xture was stlrred for 3 h, the

%@8%&%@07/ 110344 PCT/ EP2007/ 052587 74 neut ral [ Zed

in MeOH The solvent was evaporated to
gi ve 1.0 g (80% of Example 63

- Br R Qoo Bt da el Sanrepid e Rgedic priganiar (Bppana >
:‘g’muo% Efﬂl ()(1—ph@|g'7 1@1Z oleﬂarbﬁxﬁﬁ a{c‘i’d amide (@_'i)

.30 (bs, 1H),

(mo B,839(dd 9—. 512Hz 51H) 85good

JE Hz, &), ESt 1 23324 (MHHT . P53t steps
Sapbnylfi catiomto ¢ rb xyllc aete=(37) N6 Was —=
di ssblved in 8 nL of Nt OH and 8 nL of g NaOH and

heat'éd at 100C for 6 $ The product was preckpitated
with AcOH, the solid was filtered and washed with
acetone to afford 700 nmg (779 of CONH

2- br pno- 5-4®f | uggor pyri din- 4-yfNIH pyrrol e- 10 [§
3-c i acid LH N B5.¢6/ 400_Mdz) § Ppmy
6. d,83=5.12 Hz, 1H),17)81(q, J=5.12 Hz, N, <

(d. J=5.60 Hz, 1H), B.25 (d, J=4.02 Hz, 1H);

mz 284 M H . Step 4: CondenB&tion to anmi de (R3) E1ABT“bI
37 (1.68 mmol) ol.ved..i n, anhydr qus (20 nL)

| G B ERSadmayiof 55 Nhoesdeg S

in the presence

t]i"i 18@Inbhdcio g‘l@ red. 7ttﬁmgzgvas BEEdd t()]a sQIS]Sbnsén of mlhﬂl metal (154

HOBTNH3 (81 nol ) were added. The
rregac& 7 ormen) X ‘anbydrowsy BICH @ghP °GatThetsolutine was stirred until

Ss%'cii\ﬂ%”é@s‘ﬁx@d%%\?ﬁ\z%ﬁqﬁ&y %\eﬂ sWilav efil wx\@gvaf%gr%?e(a a%ﬁ(%lF ! &)Eld wasdd¥ed to a

was “ex crude*wa

fsbhsibn ©fi bovimdkemnahy2 (gDGMIMBjS 288 ]ZH)EAt @.1pirelgdo6. Z-mmo 1) in 40 mL
bronn 5-(3-flugro-pyridin-4-yl)-1H pyrral e-3-carboxyli
Ofgeiiratsi - dieanigrg vy %tarqddwe@egh(t Ao Pheerolent wig fypporated.

(t%%}dqgs(vaéf %géﬂ‘d@i i wﬁ%)%ﬂd Qx%ra(:&d v@fﬂ) D@I\/ﬁ I h@ %r%j)lﬂ'(l) extracts were
(ddledJ 2@@4)|—|21nd 1HHp 1121d@5m@‘§r1a11 Hyas E@pﬁe(dﬂby[\/@ashﬂ (;_hromatography
%%WQOH S%EE) §0 %&Hkb -cy gn%pjl I(?%u})r% 1dg1e S’E 4? oxo-butyric acid
ethyl ester as an oil.

'H NMR (DMSO-dy¢/ 400 MHz) & ppm 1.22 (t, J=7.07 Hz, 3H), 3.78 (m, 2H), 4.20 (q,
J=17.07 Hz, 2H), 4.61 (t, /=5.37 Hz, 1H), 7.81 (m, 1H), 8.64 (dd, J=1.22, 5.00 Hz, 1H),
8.82 (d, J=2.56 Hz, 1H); ESI (+) MS: m/z 251(MH").

Step 2: Formation of the pyrrole ring (36)

A solution of cyanoester 35 (1.0 g, 4 mmol) in anhydrous Et,O (3 mL) and DCM (2
mL) was added to 33% HBr in AcOH (12 mL), cooled at 0°C. The reaction mixture was
stirred for 3 h, the precipitate was filtered, washed with acetone and MeOH and
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25 To a solution of amde R3 (0.8 mml) in
deoxygenated toluene/EtOH L:1 (10 nL), deoxygenated

wdbktoaqiisalCO3 (2.2 L, 2.2 mol), LiC (2.7 nmmpti/EP2007/052587

phenyl boronic acid (1.4 mmol) and (Ph3P)2PdC z (6
ng) were added and the m xtur® was stirred at 100C
until di sappearance of the starting material. The

sol vent was evaporated and the crude was purified by

fleagli 60 KaimetNe 8 AR W@ UB so WMy &Hp8hitdd) to SWRENO ¢ (80%) of
required 30 the product was dissol ved | n EtOH, treated

V- b N -Hcflugra-Terid m-4riib i IH-pyredp-ir qaphoxyhic aid cihilester as a solid.
hﬁdgﬁf}{‘ L(jlgirlxios?%gﬁf/%gl nl\%ﬁ&iﬁ)p\ﬁ%s p%té ( yf?%%ﬁfliosrﬂ', 090 (q, /=7.07 Hz,

leﬂf)pymcw e/-3-33aHboNY), 73 0abs, olHa)m7 de ((n?4%),y8? & d, ME85, 5.12 Tz,
2007/ 110344 PCT/ EP2007/ 0525 Exanpl e 64

%)48 %(%dx%%ﬁ@ml/ﬁ) E§I[§J9)I’M§I Z43137‘I(I\/!i.lll-l-)pyrroI e- 3-car bo
xylic acid amglgp 8Ak2)onicBidn %r@rlyhc\acld\(\lﬂ)'\l Br ~,/
HNR 30 38 R—4 rreth Xy To ester 30 ny, 135

rivster B6 vdis slsod ly edlini qymbedygH rad éanEDﬂ-Mt aguw and heagg at 100°C

rP‘1) F)h 5fhe aroc{ufg)\%s %P%nl%anﬁo nl G tge é(‘)?lgﬂ \'{%s {%f;rea and washed

Naﬁﬁ@%t(ﬁﬁ@ afford07084ngnumi?)) (&mibl(oﬁhﬁ?lﬁ Hd&b%)y(‘llhﬂng-»l)\l\ﬂ{ -Byrrole-
added and the reaction m xture was stirred at reflux
untaPOXYiis adPear ance of the starting material (2.5 h).

t
SfEnBL 50is0ap GA8R:Pb Sim 404 €8 PRIt PR LB s 12
B, &ﬂ@ahiJGS baykr SHwérzé (dr Fad)2(INa 2 BOAYIS 16y ARRY NI ].

crude was purified by flash chromatogra (DCM MeCH
95:5) to afford 2¥°P (IE"FU{%‘ Affon t to antlde 8{%

adidstret. MMomiwmdlasoﬁrem hithy@rods YHFLbo er)n@ kiR pReeAES DIEA

xylic acid ethyl ester 38 as a solid.

(bRB@I6] 3@ oandizio thepemtion2goqlied tOJ&‘?CoEDICIi ,(1 81 5. 3mgpl) and
%B%;@%&& % Qngg gé% 81’@1?1%12 Qgeég:?dd%%ge {e’gé‘t@oﬁ_@ixt@t@ %%a% ((?ecf[_%Verni ght
16 rt] T 401vbia, wmv:ap&am’ (velter a6 ad@edHmd BEslurd2waleximcted with
DS T R 1S 2 ! P Dot g Pl Pt VO 98:2) o yield 2

@E@tﬁB’JSe(ﬂﬂuor(EFSﬁrmhﬂ R 1 H-pyrrole-3-carboxylic acid amide as a yellow solid
ﬁf@rerlle((jllglh)g) 7 p-tol yl -I H pyrrol e-3-carboxylic acid

'H NMR (DMSO-dy/ 400 MHz) & ppm 7.09 (s, 2H) 7.35 (s, 1H) 7.98 (d, J=4.83 Hz,
1H) 8.47 (d, /=4.84 Hz, 1H) 8.61 (d, J=0.91 Hz, 1H) 12.05 (s, 1H); ESI (+) MS: m/z
285(MH").

Step 5: Suzuki coupling to amide (E1)

To a solution of amide R3 (0.8 mmol) in deoxygenated toluene/EtOH 1:1 (10 mL),
deoxygenated 1M aq Na,COs; (2.2 mL, 2.2 mmol), LiCl (2.7 mmol), phenyl boronic
acid (1.4 mmol) and (PhsP),PdCl, (6 mg) were added and the mixture was stirred at
100°C until disappearance of the starting material. The solvent was evaporated and the
crude was purified by flash chromatography (eluant: DCM/MeOH 95:5). When required
the product was dissolved in EtOH, treated with 2N HCl in Et,O until precipitation of
the hydrochloride salt which was filtered affording 5-(3-fluoro-pyridin-4-yl)-2-phenyl-
1H-pyrrole-3-carboxylic acid amide (74% yield).
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OHNO step 1/ Hstep 2 NBr \ NBr HN/ H31 39

OO / \ NO step 3 AHH\ NNHR 40 A9 (R=4-Me) R 20
wek@p/110344Condensati on to ami de (39) WO 2007/ 11PGHRP2007/052587

PCT/ EP2007/ 052587 76 Acid 31 (500 ng, 1.87 mmol) was

| oaded on Rink Am de MBHA resisn (1.38 g, 0.935 mol,

theoretical |loading 0.68mmollg) by stirring with DI EA

(0.65 nm., 3.74 mol ), EDC (537 ng, 2.8 mmol) and

HOBT (379 ng, 2.8 mmol) imxaglp]@&pf DVF at rt

over ni The substitution rate was 78% and the resin

hatt(4r hwemembr%rpw@av‘bml-llé RuirEHe-3 090 byl igidraamide (A12)

DMF. Step 2: Suguki coupling to amides (40) Thg

supported am del39 (100 ng, 0.052 nmol) was heiit ed at

100C overnig \vvl@lﬁt 4- met hyl phenyl boroni c

ng, O0.26 Bi Cl (9 ny,—0,208 Mol )~

ng, 0.2 |§i and (PhP3)2PdC12 (7.0 :

2 nmL of oxygenated DMF 10 and 0.1

deoxygenated $ter. Step 3: C eavage to 381 ReSméthsky

Am de 40 was cleaved with TFA/DCM 95: 5. The sol ution

wepsestan 30 e met 8d 3 anunalhdisselvedia deasygrantef ifg@Hlgluene 1:1 (2 mL),

%[%Qf’ﬁr%irp\ﬁ%nwpbgrohlc % O&ﬁ mmol), LiC OQ)ZI mg, aCI &nmol)

-t0 rrole Zcar

mﬂgga@e@ %olgt%d\h(zm@l (340 m/oo 341 nddt M(P@Nﬁ@gd@/(m&@) were
ygggcb@;l prenreagpﬁ)n gn?n’(tgzp \(vép st J@g ag@eﬂ.@c uqqlbdlsappeggme@ of the starting

31"’% ‘233 (Elé hyY mbe 570_JL\7%]5 (s e]vjaﬁﬁrgrl%%gfvat(eg 'd)aivsa%dgr? aglg 9%6 slurry was

(civiagted Wik m@Mvmdpwaxhedi usnﬁl waisr. il coyande tageisymdrbesicd €Na,SO4)

t hg oI I vv| n ﬁ'ngy glsaﬁle, Pﬁ}pﬁpogﬁy fﬁ&we&% 95: 52 19 B’Bford 28

%I(m%}: bﬂ2f(mn§’&%d6;@%ﬂg])enjflbﬂ5%dﬁlmz§gﬁ@gnﬁﬁo3 Mﬂ&bxﬁlcpﬁm ethyl
s S

zesr)er3a%sqhd J=6.82 Hz, 2H), 9.11 (d, J682Hz 2H)

12 Rerd fovdBay B M) é\@pm 1.20 (t, J=7.00 Hz, 3H), 3.82 (s, 3H), 4.10 (q,
J=7.00 Hz, 2H), 7.10 (d, /=8.80 Hz, 2H), 7.70 (d, J=8.80 Hz, 2H), 7.68 (s, 1H), 8.25 (d,
J=6.40 Hz, 2H), 8.70 (d, J=6.40 Hz, 2H), 12.30 (s, LH); ESI (+) MS: m/z 323 (MH").
Ester 38 can be transformed in amide A12 as already described in Example 1.
Example 65
S-pyridin-4-yl-2-p-tolyl-1H-pyrrole-3-carboxylic acid amide (A9)

0] 0]
OH N-O

/ \ step 1 / \ H step 2
Y "N” Br —_—
N H
31 39

0] 0]
step 3 NH

- . / \ ?
N |\ N

40 A9 (R=4-Me)
Step 1: Condensation to amide (39)
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mz 294 (M+). Exanple 67 25
2-(2-Nitro-phenyl)-5-pvridin-4-yl-1H pvrrol e-3-car boxy

wo p@7acizé4 am de (A13) 'H NVMR (DVSO d6/ 400 MHzRCBEPPNT/052587

6.96 (bs, 2H), 7.37 (s, 1H), 7.58-7.65 (m 4H), 7.79
(m 1H), 8.07 (dd, J=1.22, 8.77 Hz, 1H), 8.55 (d,
J=6.22 Hz, 2H), 12.19 (s, 1H): ESI (+) Ms. miz 309
(MH+) . WD 2007/ 110344 PCT/ EP2007/ 052587 77 Exanpl e 68

A did3N($000mpheBY Im&h PyiE ichided n Rlinkl Anfyd MHIEA 3es¢1a(1b@8<g 0.935
lic acid amde (Al4) iH NVR (DMSO d6/ 400 MHz

igol, theeretipp}) loa ng@ o@emmelie) bygtirgng with DIEA7E). %San 3Hyt, mmol),

54 U, A 10 3 Pl S0 B
l‘aﬁernlilghz BRO sifHstkuyion rﬁxamsl Bo%nd the resin had been previously cleaved
i n-4-yl -2-0- -1H pyrrol e-3-carboxylic acid
a F%%d}j ridifye NN%R? Od6/ 400 MHz) 6 ppm 2.19 (s,
3H), 6.78 (bs, 25%& 27 Sﬁﬁuzlé’tﬁl ﬂ%z@ﬁﬂudesh 4 (d
J=5.90 Hz, 2H) 0 (s,
e sugg]rte(i.a}mﬂps?& 0P Igg,g) 05_|_20m(n|q|1;+ as @@ﬁrﬂt éOQF@ overnight with 4-

O P B R ) S o o
3h),,0. 8. @ho()md (E]h])g)zPﬂCEQ? 'D_IA@ 0.0 mbid)), in Z7mZ®fddoxygenated DMF
et Tl 8,09

2-F 3 5 i

aci d am de (0 TN (M e e 6 ppm 7. 17

(Amide 40 was g]@a\(egswnlg ﬁfA/BCM 988, The{polutiory Wa@ §once11pgted and the

SR f pof TR gt 1 O porg i B 5oyt
Breatipdxg1id 2cid amlde as a solid (yield: 54%).

ridin- 4 | - 2-thi ophen- 3- yrrol e car box
B WM O Spd) T MR oS B0 MRS, 31 o500 1z
ﬁf) 7 8Jr')(d ﬂz@Z }fzg')lH)‘ *72585(% ﬁz&oolﬂﬂ 2H73 ’?3?}9 (d“J 6%@1{5 §H9% 56 (d,
ZJH)5 22121 @H) (151 SSJ(H)IH)EBSI (+2M$ -IH)I/ZWS (MIHZ) 270 (MH) .
Eﬁlengove prgcedure was employed to synthesize the following compounds.

Example 66

2-(3-Methoxv-phenyl)-5-pyridin-4-yl-1H-pvrrole-3-carboxvlic acid amide (A11)
'H NMR (DMSO-d¢/ 400 MHz) & ppm 3.83 (s, 3H), 6.66 (bs, 2H), 7.28 (m, 3H), 7.40
(m, 2H), 8.24 (d, J=6.82 Hz, 2H), 9.11 (d, J=6.82 Hz, 2H), 12.32 (s, 1H); ESI (+) MS:
m/z 294 (MH").

Example 67
2-(2-Nitro-phenvl)-5-pvridin-4-vl-1H-pvrrole-3-carboxvlic acid amide (A13)
'H NMR (DMSO-dy¢/ 400 MHz) & ppm 6.96 (bs, 2H), 7.37 (s, 1H), 7.58-7.65 (m, 4H),
7.79 (m, 1H), 8.07 (dd, J=1.22, 8.17 Hz, 1H), 8.55 (d, J/=6.22 Hz, 2H), 12.19 (s, 1H);
ESI (+) MS: m/z 309 (MH").
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2-(2,5-Di net hyl - phenyl ) - 5- pyrld n-4-yl -1H pyrrol e- 3-ca
rboxylic acid am de (A19) 'H NVR (DVMSO d6/ 400 MHz) 6

w@poor 21824 (s, 3H), 2.31 (s, 3H), 6.72 (bs, 2H)PCTWERB07/052587

(m 2H), 7.29 (d, J=2.81 Hz, 1H), 7.62 (dd, J=1.58,
4.63 Hz, 2H), 8.48 (dd, J=1.58, 4.63 30 Hz, 2H), 11.86
(s, 1H); ESI (+) M5 mz 292 (M—|+) WD 2007/ 110344
PCT/ EP2007/ 052587 78 Exanple 74

2- (2, 3-Di et hyl - phenyl ) - S5RMniplé 68 4- y| - 1H pyrrol e-3-ca
rbox I|c aC|cli am de (A20) i H NMR (DI\/SOd6/ 400 I\/Hz) 6

H-pyrole-gmboydic azid amideyAl4

ol A 98 88 g0y o3y o

BBl & (:i51 H), 822 (m, 1H), 8.58 (dd, J=1.58, 4.63 Hz, 2H), 8.61 (t, /=1.81 Hz,

2-(3,4-Di net h -phenl)-5- r|d|n4yl 1H-pyrro|e30a

rlﬂfi)x% (s bkl y Lt éﬁ@@) B MR (DVBO- d6/ 400 MHz) 6

ppm 2.28 (s, 3H), 2 55 (S.px3hlple 920 (m 1H), 7.22 (d,

3281Hz 1H) 738(m1H) 743(3 1H) 7.69 (d,
- l l ‘ 3 P he A .

R TR TR TR S

af ropgy 6 Méiz)/z
6yP méﬂzﬂ(ﬁﬁkdﬂgr&)}z@@éd glééﬁgsflibﬂ?/ﬁlg@gg% £S I 278
FE 7.57 (d, J=2.44 H, 765(d J=8.17
Hz,

7 79 (s, 1H), 8. am, 0—6 20 Hz, 2H), 8.66
(o J AP Hz, 2H), 10.05 159° "12.21 (s, 1H): ESI
122-&1’%101 ] rrd]i*a Flsox ]?lc acid amide (A8

hen ridin-4-yl-1H ral e- 3- car hox

%HéNM% NIPE Y078 by T P 356 AE T g o st

9 7. 1), ,
PP?U@H?% 663ﬁz z?ﬁi)ssggc?J 690 H"zHiH) 1158%é§ ) EQ,I?(%%H’]/ 278
AMI)8. 56 (d J 4.75 He, 2H) 12 21 (s 1H): ESI (+)
ME: nmlz 289 (MH). Exanpl 78l 1
2- (13- Cyano- phenyl ) - 5- pyr i gﬁ"ﬁ“ﬂ’ﬁ/?ll—l- pyrrol e- 3- car boxy
12- Euiaeil- 3y BRIpSEid{rA2-3)-1 R o dieid #@fe 6

DTN, (IS k4 401 Y2 O] 16, FEl). Tk B 2185 G 31,777 (s

81{8%()?“@?)%30%?# 5%/@ 1.5 & c‘gﬁ@(?@g?{zgﬂmﬂ 8%*% 1H); ESI

(+) MS: m/z 254 (MH™).

Example 72
S-Pyridin-4-vyl-2-thiophen-3-vl-1H-pvrrole-3-carboxvlic acid amide (C1)
'H NMR (DMSO-dg¢/ 400 MHz) & ppm 7.30 (bs, 2H), 7.57 (d, J=2.56 Hz, 1H), 7.62 (m,
2H), 8.03 (d, J=6.50 Hz, 2H), 8.14 (m, 1H), 8.66 (d, J/=6.50 Hz, 2H), 12.01 (s, 1H); ESI
(+) MS: m/z 270 (MH").

Example 73
2-(2.5-Dimethyvl-phenvl)-5-pyridin-4-yl-1H-pvyrrole-3-carboxvlic acid amide (A19)
'H NMR (DMSO-ds/ 400 MHz) & ppm 2.12 (s, 3H), 2.31 (s, 3H), 6.72 (bs, 2H), 7.13
(m, 2H), 7.29 (d, J=2.81 Hz, 1H), 7.62 (dd, J=1.58, 4.63 Hz, 2H), 8.48 (dd, J=1.58, 4.63
Hz, 2H), 11.86 (s, 1H); ESI (+) MS: m/z 292 (MH").
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2- (3-Acetyl -phenyl)-5-pyridin-4-yl-1H pyrrol e- 3- car box
ylic acid am de (A16) 30 1H NMR (DVSO- d6/ 400 MHz) 6

w@pr21844 (s, 3H), 6.94 (bs, 2H), 7.31 (d, J=2PEBEPWN7/052587

1H, 7.57 (t, J=7.80 Hz, 1H), 7.70 (dd, J=1.59, 4.64
Hz, 2H), 7.93 (m 2H), 8.28 (18, J=1.71 Hz, 1H), 8.54
(m 2H), 11.94 (s, 1H); ESI (+) Ms: mz 306 (MH). WO
2007/ 110344 PCT/ EP2007/ 052587 79 Exanple 80

2- (3- Hydr oxynet hyl - phenyl )Exanﬂ,yémﬁl n-4-yl-1H pyrrol e-3

- car boxyl i C aC| d am de (A17) H NVR (DI\/SO d6/ 400
2 kv K i avrralep3-caxboxyliciacid amide (A20

2 2
Mg i i e g ERSTy g0 110
JEB @) 4ip), 72BiXd, 5. B0HL, 2H) L8N (ESE548)HAYBH) M 12882@41H); ESI (+)
(M+H). Example 81
5\-/[?3211’/,@11%936%91 m din-4-yl)-2-o0-tolyl-1H pyrrole-3-carb

oxylic acid am de (F2) OEQ f[pRH4H2 step 1 step 2 N
Br ~NH N Br ep N ~NH NH R NH2 34 NH2 41 NH2 F2

S0 D5 LT i S50 TS S50b . 22 o

mﬂﬁglgllq)lz be)st7l3r8ran{191H)n WMH%EPH%%Q-@ Q—S‘%S'FI@'Z)H) 85% 2H),
(2 4 ng, 0.105 mol)
111572r(§; 1(H) EMZ(JF)M%rIMZéﬁZ (MtHPt The resin had been
previously cleaved with 2Q% g?édl ne in DMF. 15 Step
2: Suzuki coupling and cl eavaéﬁ 0 am des (F2)
Qu@pAacdteld ndno-gherhl)-5-OyOid m-davil H-p virolet 3aydrp hevliel deid anide

id (24 ng, 0.175 mmol ), LiCd (6 ng, 0.14 nmol),

(57 mg, 0.175 mmol) and (PhP3)2PdC12 (5.0 ny,

O pONMRTVBO- &/ Joahi®l) Phim 2@ 3019 6HB3Quvers, |7‘9§t(1%d1H) 7.36

at 100C overni ght The product = supported on the res
Wes 1H).eaved, WFZMHENM@EWEI 8'IlﬁeH:sle)ﬂ oh(swdd), 8.03 (d J 6.20

IPRpTPa 2B o f 08T 2T T Ral (it i Hohea- Ay me 321
avm'hol yl - 1Hpyrrol e-3-carboxylic acid anmde as a

solid. Example 77
2-(2-Cvano-phenyl)-5-pyridin-4-vl-1H-pvyrrole-3-carboxvlic acid amide (A22)

'H NMR (DMSO-dy¢/ 400 MHz) & ppm 6.88 (bs, 2H), 7.39 (s, 1H), 7.59 (m, 1H), 7.64
(m, 3H), 7.75 (t, J=7.19 Hz, 1H), 7.88 (d, J=7.08 Hz, 1H), 8.56 (d, J/=4.75 Hz, 2H),

12.21 (s, 1H); ESI (+) MS: m/z 289 (MH").

Example 78
2-(3-Cvano-phenvl)-5-pvyridin-4-vl-1H-pvrrole-3-carboxvlic acid amide (A23)
'H NMR (DMSO-ds/ 400 MHz) & ppm 6.99 (bs, 2H), 7.32 (d, J=2.56 Hz, 1H), 7.64 (t,
J=17.56 Hz, 1H), 7.69 (d, J/=6.10 Hz, 2H), 7.82 (m, 2H), 8.03 (m, 2H), 8.14 (m, 1H),
8.56 (d, J=6.10 Hz, 2H), 11.95 (s, 1H); ESI (+) MS: m/z 289 (MH").

Example 79
2-(3-Acetyl-phenvl)-5-pvyridin-4-vl-1H-pvrrole-3-carboxvlic acid amide (A16)
'H NMR (DMSO-ds/ 400 MHz) & ppm 2.64 (s, 3H), 6.94 (bs, 2H), 7.31 (d, J=2.68 Hz,
1H), 7.57 (t, /=7.80 Hz, 1H), 7.70 (dd, J=1.59, 4.64 Hz, 2H), 7.93 (m, 2H), 8.28 (t,
J=1.71 Hz, 1H), 8.54 (m, 2H), 11.94 (s, 1H); ESI (+) MS: m/z 306 (MH").
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The above procedure was enpl oyed to synthesize the
foll ow ng conpounds. Exanple 82

W®2(02A AN 0- pyri m di n-4-yl ) - 2- (2- et hyl - phenyl ) PAHEP3ODT/@52587

| e-3-carboxylic acid amde 25 iH NVR (DVSO d6/ 400
MHz) 6 ppm 0.99 (t, J=7.56 Hz79 3H), 2.50 (m 2H), 6.30
(bs, 2H), 6.67 (bs, 2H), 6.93 (d, J=5.24 Hz, 1H),
7.23 (m 2H), 7.30-7.40 (m 3H), 8.15 (d, J=5.24 Hz,
1H), 11.77 (bs, 1H); ESI (gxhnfk 86z 308 (MH). WO
2007/ 110344 PCT/ EP2007/ 052581 80 Exa l e 83

I q-/- carboxyl ic aci 77 am de (F4) ' N (DI\/IS d6/ 400
6 ppm6.92 (bs, 2H), 7.27 (m 3H), 7.45-7.54 (m
2H)NMRs(mv[s<z c(6b4aoo MIH)Z) 6§p8144 {bG, 212),4)5,25&s za;{)( 6190 J5s6288 7.29 (d,

E@rﬁ%ﬁﬁz ahio. 736 (o T (+)

752 (m lH) 7.58 (s lH) %74 (d AR T , 2H), 8.53

Ra( ﬁ@@?szlméjdsnrﬁy E'si (% M@ﬁ%@h?ﬂfﬂ*)yl 1H pyrrol
e- 3-car boxylic acid (F5) 10 "H NWR" ( DMSO- d6/

400 I\/Hz) 6 ppm 6. 33(bs m)amp@ems(bs 2H), 6.96 (d,

(§ z%mgi? %r'_Rﬂq_SA yiiaz S?S 0 }igrolel-;’gr:ar(bs_)fn}hc’\;g%d ﬁ?‘l&e (F2)

330 (MH+) o Exanpl e 85

gyrimdin-4-yl)-2-n hP&IenZyl
6Q/Ilcag;ﬂ;pohamd 5\F66 ) THMWR (
ppm 6—37=(bs. 2A) N'6B87 (bs—31H),

4 7.32 (8Y=2.32 Hz, 1H), 7.38bs, :
1H) N7, 54- 7. 50 (m 2H), ™78 #dd, J=8.41, 1.71 N,
1H), 7.88-7.97 (m 3H), 8.16 (d, J=1.22 e, 1H) & @3-e)

(Sg’o 2Mi+52 4 ;% Exglﬁ{ﬂpé:LSé deglsation to amlcF[e (41) MB: il z

Adi@34nn QTgOY)r(Wrﬂ]ﬁlb[) wasylohded- drf R RIREARNIE- MB‘HNkésml@QﬂMQ 0.035
roIe carbox%ﬂlc acid amde (F7) iH NVR (DVSO d6/

Mtboorgicpblending®.¢hmmalid) byestiging béth DA (Bt 98- 9.141mmol),

gff%)’ mg10]1%57 211)%9&1%@3 ;1,4)2 Sz_%élp%(iﬁfn% Zgl'z 1S 825% of DMF
Hzfﬁrnzgﬂ) at 18. 12(@ résdn hddBecd prdtioushtdlcavdd with 20bspipdidine mIDMF.
(+) M5tz Ssez)ZZ Suzu)kl coupling and cleavage to amides (F2)
Supported amide 41 (0.035 mmol), 2-methylphenylboronic acid (24 mg, 0.175 mmol),
LiCl (6 mg, 0.14 mmol), Cs,COs (57 mg, 0.175 mmol) and (PhP3),PdCl, (5.0 mg, 0.07
mmol) in 1 mL of DMF and 50 pL H,O were heated at 100°C overnight. The product
supported on the resin was cleaved with TFA/DCM 95:5. The solution was concentrated
and the crude was purified by preparative HPLC to afford 5-(2-amino-pyrimidin-4-yl)-
2-o-tolyl-1H-pyrrole-3-carboxylic acid amide as a solid.
The above procedure was employed to synthesize the following compounds.

Example 82
5-(2-Amino-pyrimidin-4-vl)-2-(2-ethyl-phenvl)-1H-pvrrole-3-carboxvlic acid amide
(F3)

'H NMR (DMSO-dy/ 400 MHz) & ppm 0.99 (t, J=7.56 Hz, 3H), 2.50 (m, 2H), 6.30 (bs,
2H), 6.67 (bs, 2H), 6.93 (d, J=5.24 Hz, 1H), 7.23 (m, 2H), 7.30-7.40 (m, 3H), 8.15 (d,
J=5.24 Hz, 1H), 11.77 (bs, 1H); ESI (+) MS: m/z 308 (MH").
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WO 2007/ 110344 PCT/ EP2007/ 052587 81 Exanple 87
5-(2- Am no- pyri m di n-4-yl)-2-bi phenyl -4-yl - 1H pyrrol e-

w@2manboxdy/l i c acid anmde (F8) 'H NVR ( DMSO d6PCHEB2007/052587

MHz) 6 ppm 6.35 (bs, 2H), 6.85 (bs, 1H), 6.90-7.15 (m

5H), 5 7.15-7.25 (m 2H), 7.84 (bs, 1H), 7.40-7.45

(m 2H), 7.70 (d, J=8.90 Hz, 2H), 8.18 (d, J=5.24 Hz,

1H), 11.73 (bs, 1H); ESI (+) MS: niz 356 (MH).

Exanpl e 88 Example 83

5- 2Amno pyrlmd|n24 yl)- 2b|phenl-3 yl -
.‘ h ) \ 7 D F P C

pm6 89 (bs, 2H). 702(d =5, 24 Hz 1H)
7020 44 Wz, 1H), 7.34-7.43 (m 2H), 7.46-7.53
(mNmngMSGJd6774mwﬁn 3.6 (54 10, 723 ¢8, 81, Fts-2H (. 21

96 (t, J=1.70 Hz =5.24 Hz

171627@;>s 1@ 73u(bs, pi) 8.2(|_8|)_|_()d, ﬁé.S&é@, 130617 4A b5, f@‘(g)%ﬁé Mg m/z

12@8
é Amno pyrim di n-4-yl)-2-bi phenyl - 2-yl - 1H pyrr ol e-
3 car boxylic acid am de (Exagiple 84 NVR ( DMSO- d6/ 400

((ms)6H), 756779(m 4H) 820(d 3524Hz 1H)
1178 (bs, 1H): ) MB iz 356 (M
bINMR (DMSO-dy/ 4OOM %) 6 ppm 6.33 (bs, 2H) 65 (bs 2H) 696 a 27 Hz,

o ARSI e 82 ey P IR e Gt

zms Mﬂzs)soqwﬁpms 75 (s, 3H) 6.34 (bs, 2H), 6.69 (bs,

1H), 6.88- 7.04 (m 3H), Pé J61OHz 1H), 7.23
(d, J=2.56 Hz, 1H), 7.32- X&E‘?ﬁ; 8.16 25 (d,

mp
HEOp- A no- pyri mi di n-4-yl)-2-benzo[ 1, 3]di oxol -5-yl -

pmﬁ@wg@dpmo;ﬂﬂg{ 28 R?%‘ 632? @E é@k‘@w i Mg 05 (QHf 5.4 Hz,

61}627 Gb@d Jﬂsti)sz 6, QH) 7309 (68l 1}1}—8595 5I9IZ(m, :LH) 7.78. (aa J8.41,1.71

Fim3th, 72%8 TP boabin): Sasae. o 2t 15 23 (& 532 HzshD, 11,80
324 (M WO 2007/ 110344
O L A hsk e YO0 ot 328 ()

Example 86

5-(2-Amino-pyrimidin-4-vl)-2-(4-phenoxy-phenyl)-1H-pvrrole-3-carboxvlic acid
amide (F7)

'H NMR (DMSO-d¢/ 400 MHz) & ppm 6.35 (bs, 2H), 6.81 (bs, 1H), 6.98-7.11 (m, SH),
7.15-7.21 (m, 1H), 7.27 (d, J/=2.19 Hz, 1H), 7.34 (bs, 1H), 7.40-7.46 (m, 2H), 7.67 (d,
J=8.90 Hz, 2H), 8.20 (d, J=5.24 Hz, 1H), 11.62 (bs, 1H); ESI (+) MS: m/z 372 (MH").




82 Exanple 92
5-(2-Am no-pyrimdin-4-yl)-2-(5-chloro-thiop

whews2108kd - 1 H pyrrol e-3-carboxylic acid am dect/@43007/652587
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NVR (DMSO-d6/ 400 MHz) 6 ppm 6.40 (bs, 2H), 6.98 (bs,
1H), 7.03 (d, J=5.24 Hz, 5 1#H), 7.11 (d, J=3.20 Hz,
1H), 7.32 (s, 1H), 7.59 (bs, 1H), 7.63 (d, J=3.20 Hz,
1H), 8.23 (d, J=5.24 Hz, 1H), 11.70 (bs, 1H); ESI (+)
M5: nmlz 320 (MH). Exanpl q;xaﬁl le 87
5-(2- Amno pyrlmdln 4-yl) - benzofblthl ophen 2-yl -
£ ¥ wdhinvd-yvi)-2-hiph 4 -prirolen3-c3 1cac1dam1de
Od6/ 400 VHz) 6 ppm6 42 (bs, 2H), 6.99 (bs 1H),

(d, J=5.12 Hz, 1H), 7.32 (s, 1H), 7.33-7.41 (m
2H)NMR Gn60sl 4ﬂﬂ)MHi) BApITEIS (bH)ZH)76 938 00), (58024 (m, S,
r?{125 é%g (1(1“3_];1), 7 3@(3%?]@ 79410 745 (m 2H5 7. 7'69(d J—8 90 H% 2H), 8.18 (d,
=624, 1), HWB%QH@I)“ES’I' 0 R/[éJ%U%@B@EMHFPDhen 3-yl-1H
pyrrol e~ 3-carboxyl’i ¢ ‘aci d H NVR

(DVMSO-d6/ 400 MHz) 6 ppm Gx3mplo88 2H), 6.76 (bs, 1H)
4 7.%01(1_ 1H) 1 L35 L

8.20 (d, J=5.24 Hz, 1H), 11.91 (bs, 1H): ESI (+)
NG m z 336(M—|%3. Exanpl e 95 20 _
5 HISMEHONS Gydded FHOMALZY 0 pp 68N B 2Dt -8R (B J57p 24 Hzp Y H). ¢ 30 (d,
2% 3 . . . :
Vo ARy ey fn2Rifl9.aglEEY (b ATl AURRLD. 0 e
V=8 41 AR H), 7194 (1, J71 27D }az dH),]&zU(dw:,s.m B8, Hi), 1 LF§ (bs71B4 ESI

J= 7 98 rz 7.42 (s, 1H), 7.61 (dd,
E{i%N%SGW63g§(M§ 7 65 (bs, 1I(—I)S, 7.H)70 (dd, J(=7. 56,

0.98 Hz, 1H), 7. 87 (d 25%9,1,%339—&, 1H), 8.26 (d,
J=5.12 HZ, 1H), 11. 61 (bs 1H); ESI (+) Ms: mz 320
i i D-2-biphenvyl-2-vl-1H-pvrrole-3-carboxvlic acid amide

- Ami no- pyri m di n-4-yl)-2-di benzofuran-1 -yl -1H pyrr
=3-carboxylic acid amde (G10) iH NVR ( DMSO- d6/
4BI(NMHZ()DMSoFlm ﬁ)(ﬂml(zps ppaHd).33 (s 821)( bso (HsHlH) 77 (BE(d(Jd:s 24 Hz,
J=5.38
7&@47 35 (6 U ﬂz{qﬁs Ti%- zé@mﬁHz) 8667215455 A S"Q%d J=5.24 He,

911(?%1;%-171%6%3%) l\%gbm/ N%s%@x(}ﬁ) 3; 05 ( m)HZ Wl)H)
2007/ 110344 PCT/ EP2007/ 05X@wmple 90
5-(2-Amino-pyrimidin-4-vl)-2-(2-methoxv-phenyl)-1H-pvyrrole-3-carboxyvlic acid
amide (F11)
'H NMR (DMSO-d¢/ 400 MHz) & ppm 3.75 (s, 3H), 6.34 (bs, 2H), 6.69 (bs, 1H), 6.88-
7.04 (m, 3H), 7.08 (d, /=6.10 Hz, 1H), 7.23 (d, J/=2.56 Hz, 1H), 7.32-7-41 (m, 2H), 8.16
(d, J/=5.37 Hz, 1H), 11.50 (bs, 1H); ESI (+) MS: m/z 310 (MH").

Example 91
5-(2-Amino-pyrimidin-4-vl)-2-benzo[1.3]|dioxol-5-vl-1H-pvrrole-3-carboxvlic acid
amide (F12)

'H NMR (DMSO-dy/ 400 MHz) & ppm 6.06 (s, 2H), 6.35 (bs, 2H), 6.82 (bs, 1H), 6.97
(d, J/=8.05 Hz, 1H), 7.01 (d, /=5.24 Hz, 1H), 7.16 (dd, J=8.05, 1.34 Hz, 1H), 7.23-7.25
(m, 3H), 8.20 (d, J=5.24 Hz, 1H), 11.52 (bs, 1H); ESI (+) MS: m/z 324 (MH").
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83 Exanple 97
5-(2-Am no-pyrimdin-4-yl)-2-pyridin-3-yl-1H pyrrol e-3

woecarhmsyd ic acid amde (GI1) 'H NVR ( DVMSO d6PCHEB2007/052587

MHz) 6 ppm 6.63 (bs, 2H), 7.23 (d, J=5.24 Hz, 1H),
7.15 (bs, 5 1H), 7.32-7.38 (W 1H), 7.66 (s, 1H),
7.85-7.91 (m 1H), 8.20 (d, J=5.24 Hz, 1H), 8.28 (bs,
1H), 8.60-8.66 (m 1H), 8.77-8.86 (m 1H), 11.37 (s,

1H); ESI (+) M5: mz 281 pxihiple 95xanmpl e 98
5-(2- Amno pyrlmdln 4- yI -2-yr|d|g 2- I-1H-pyrro| e-3

AR, 62 (bs, 2H) 7.03 (d, J=5.12 Hz, 1H),
Hy, 7.33-7.40 (m 2H) 7.86-7.93 (m 1H),
SHZSM(IU(DMSG QLML 20820 BOIDLEDS (B, 30). D, 524 1z

LL;) M;l (anz3 E%}IZ( Wp,,y 32@51%5] @5@@1@) %3 @2 it Hz, IH) 8.23
Qd(ﬁksazmi qmyf il ﬂj(% ,)41H/)L )3512891\&@ Mzgébl-(lpﬁﬂ’* ol e- 3-car bo

1ic acid am de OH step 1 step 2 F
NH2 N Br NBr N NHI\V HE!i/aHtHlwaS? 42 E2

%5_22 A nan ¥Vl?-lm§é,le Py 1)-.289 vnde

I U IIH, V., L TJ IIIIUI}

raeﬁiue 498 ng, 0.087 mol, theoret| cal Ioadl ng O 68

) usngIEA 61_L, 0.35 mol éﬂ_
o.H2 MSOHRY0Y el 2y priy. 628 (ﬂ?ﬁtﬂf}) 1589 2b851 48 (M5 12 Hz,
h T
15 S LT e S G Pt

[WB (d, Bt Az, 1$IDzUk82 Caupll); g1 &n)d\/[Si @&3geMId )ani des

(E2) Supported am de 42 ( 087 1),
2- met hyl phenyl bor oni ¢ aci ?ng) .44 mol )

(51@- ABhin S pPamiaale- l-@sl?&%
ng,
amfdg¥Ghl of H20 were heat ed at 100C over ni ght The

THPUR rBMBEU TR @] PPah G EC LA YEL lb e s 24

CIHA B 20red, eHb,aﬁ.ssmaaz ol 31, €& 1 by S PMmepanat.oy es, Ier,(S.a(p&% (m,

fford 5-(3-
PR 30 B, U5 . AT} 13.98 (ol 1= B 5y MSo e R BHOKy 1 | o
acid amde as a white sol iFﬂmmple 95

5-(2-Amino-pyrimidin-4-vl)-2-benzofuran-2-vl-1H-pvrrole-3-carboxvlic acid amide
(G9)

'H NMR (DMSO-dy/ 400 MHz) & ppm 6.53 (bs, 2H), 7.07 (bs, 1H), 7.11 (d, J=5.12 Hz,
1H), 7.27 (td, J=7.56, 0.98 Hz, 1H), 7.34 (td, J= 7.56, 0.98 Hz, 1H), 7.42 (s, 1H), 7.61
(dd, J/=7.56, 0.98 Hz, 1H), 7.65 (bs, 1H), 7.70 (dd, J=7.56, 0.98 Hz, 1H), 7.87 (d,
J=0.98 Hz, 1H), 8.26 (d, J=5.12 Hz, 1H), 11.61 (bs, 1H); ESI (+) MS: m/z 320 (MH").

Example 96
5-(2-Amino-pyrimidin-4-vl)-2-dibenzofuran-1-vl-1H-pvrrole-3-carboxvlic acid
amide (G10)

'H NMR (DMSO-d¢/ 400 MHz) & ppm 6.52 (bs, 2H), 6.82 (bs, 1H), 7.03 (d, J=5.38 Hz,
1H), 7.36 (bs, 1H), 7.38-7.56 (m, 3H), 7.64-7.73 (m, 2H), 8.16 (dd, J/=7.68, 1.22 Hz,
1H), 8.19 (d, /=7.68 Hz, 1H), 8.24 (d, J=5.38 Hz, 1H), 12.00 (bs, 1H); ESI (+) MS: m/z
370 (MH").
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WD 2007/ 110344 PCT/ EP2007/ 052587 84 'H NVR ( DMSO- d6/
400 MHz) 6 ppm 2.16 (s, 3H), 6.86 (bs, 2H), 7.23 (bs,
wdbkfoy1v3iB8- 7.38 (m 4H), 7.91-7.98 (m 1H), 8PGEEPIN7/052587
J=5.12 Hz, 1H), 8.56 (d, J=3.41 Hz, 1H), 11.95 (bs,
1H); ESI (+) MS: mlz 296 (MH83. Exanple 100 5
5-Pyridin-4-yl-1H pyrrol e-3-carboxylic acid am de (Pl)
OCN OCOOEt step 1 Ot step 2 NH 29 43 OO O Cet
step 3 OH step 4 NH N\ %xlﬁlnmlew HOW HN44 45 5
Pl Step 1 Formatlon of yrrole rlng (343) To a

331 ) at OC 4NHCI in 10 di oxane (6 ni, 23 7 mml)
dded dropwi se. The reaction mxture was |eft for
1o Nlmim(mnso dg 40vaMitaed ppﬂnlér@a (rbg, 2Ma)s7 edd,i/rtied et IH) 7 15 (bs,
e solid was filter washed w

tﬁ{)yy 3 3§dgl, THD-(BooAs. B, 7.85-T. o) & lH) 30 (d, J=5. WO e Hz, lH) 8.28
?(b§ hmf%&z%%f(indm) % wis. éér'Frﬁny)Ohﬁs?o(s GA5:BRIYH Msaﬁi/iizm

eth y ester as a yel l ow so he pro uct was used

WMHhout furt her purification. "H NVR (DMSO- d6/ 400

I\/Hz)6ppm134(tJ70H23 4.27 (q, J=7.07
e, 2H), 7.73 (s, 1H) zEZ‘%“‘(Péeg%s

61 Hz, 2H), 8.78
aﬂ)ox lic acid amide

al ogenation to ester 44 Amxtureo ester 43
L@élrrg, 2.2 mmol) in 30 nL of MeOH, HCOONH4 (1.26 g,

119[dﬁ ﬁgﬁg}\g%o%?? |sg|§ %?%%c ’ozfm?ﬁe)y(%f g? %?iz, i, 7.16 (bs

Mat)e7 Bal7.40The 267 6yE23 (s ey &t Jby.1 2 izt T, i8@8 (bs 1), 8.43

t hr elite e filtrate conc : N
& GO i e P s b B TDRESL M st it
extracted with Et OAc  af f Qix@iiple 390 ng (63% of
5-pyridin-4-yl-1H pyrrol e-3-carboxylic acid ethyl

est 8r(3dduero-pygidin-4-yIH2vlyl iAoy eiele-Jroarbopylic mqb pmide (E2)
130(t oJ=7.07 Hz, 3H), 4.24 (g, J=7.07 Hz,

0]
OH F M’® F NH,
N step1 [\ step2 [\
1 N" B Y N
Z N H

E2 (R=2-methyl) R
Step 1: Condensation to amide (42)
Acid 37 (50 mg, 0.175 mmol) was loaded on Rink Amide MBHA resin (128 mg, 0.087
mmol, theoretical loading 0.68 mmol/g) using DIEA (61 uL, 0.35 mmol), EDCI (50 mg,
0.26 mmol), HOBT (35 mg, 0.26 mmol) in 2.5 mL of DMF. The reaction mixture was
stirred overnight at rt. The resin had been first cleaved with 20% piperidine in DMF.
Step 2: Suzuki coupling and cleavage to amides (E2)

Supported amide 42 (0.087 mmol), 2-methylphenylboronic acid (60 mg, 0.44 mmol),
LiCl (15 mg, 0.35 mmol), Cs;COs (142 mg, 0.435 mmol) and (PhP;),PdCL (12 mg,
0.0175 mmol) in 1.5 mL of DMF and 75 uL of H,O were heated at 100°C overnight.
The product supported on the resin was cleaved with TFA/DCM 95:5. The solution was
concentrated and the crude material was purified by preparative HPLC to afford 5-(3-
fluoro-pyridin-4-yl)-2-o-tolyl-1H-pyrrole-3-carboxylic acid amide as a white solid.
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25 2H), 7.20 (m 1H), 7.63 (m 1H), 7.68 (dd, J=1.50,
4.60 Hz, 2H), 7.20 (m 1H), 7.63 (m WD 2007/ 110344

weon/ERB@O7/ 052587 85 1H), 7.68 (dd, J=1.50, BECHOPin7/052587

2H), 8.52 (dd, J=1.50, 4.60 Hz, 2H), 12.27 (s, 1H);

ESI (+) Ms: mz 217 (M#). Stdep 3: Saponification to

acid (45) Ester 44 (200 ng, 0.92 nol) in 4M aq NaCH

(4.6 nL) and EtOH (4 nmL) was heated at 5 100 C for 1

hy NP (IﬁﬁSde%M(ﬁU S éﬁmz @@gsl @@I)t@s@@sa@m t7m% (bs 1H), 7.18-
product was precipita b di cone

sli§ (:mv\ﬁé) Al éB&dm(; dHob$.39 lﬁd,l«ﬁfj lrigH(lJH% 80?6 (d J 3.41 Hz, 1H),

r P carboxyllc acid as a

JIRSbLTaEY +>M$%%%%ﬁ%l§/ '400 MHz) 6 ppm 7.60 (s,

1H), 7. 81 (m 1H) 8. 14 (Exanlpﬁlfﬂﬂ Hz, 2H), 8.72 (m

2H), 12.70_(s, mz 187 Mg%. 10 Step 4:

Condensat i ér?)trtsiﬂaﬂr)deﬂi pYrodeg3-garhgpyliG afid gmideitd) 45

cn0.61 mmol ) in DI EA (213 1.22 mmol ) and

ous THE (8 nmL), cooled at Q DCI (175 ng, 0.09
SErvvere Htffed and

theJsol ution was stTrred owfrRi ghtCat rt. The ~

o) 9ut| on was concentr at ed, er,,was added and the

pr oduct was extract ed with DCM f5 The organic | ayer

was wash wWth water, dried and concentrated to give

a sol i pt hegt wWa¥err i t ur at ed ot 20 tseeaf f ord 50 NH,

F 5-pyridrm%-yl -| ol e-3- carboxylic (

H H NVR (DVBO d6/ 490 MHz) 6 ppm 6.98 (bs,} H

(Bé 1H) 7.79-7.82 ( 1H4% 8.06 (d, \]658I—|zP1

2H) 8.71 (d, J=6.83 Hz, 2H) 12.57 (s, 1H); ESI (+) Ms

mz 188 20 (MH), 1

1- Et hyl - 2- phenyl ggpﬂya?n%wtwnﬁfplﬁ%?'ﬂ%l(@)s car boxyl i

crAg blu@i stecidddedter £ & sbithdH. 3 A ‘{nanU ih Eﬂd gl Rl ) \at &C AﬂN HCl in

D1 (R=H) To a solution of amde

rehtape (hmbive3 (Jongobiyas adﬁgd:dxppm@oTthﬁan@on muxg@s Wﬁﬁ?dbijt for 10
I T
{0 eaefFeO| s ok 31“8 tenOstifrime WD cgn%ty}%&i ? g g I}n hlﬁlezgp@gﬁfa.%n%‘%ed and

va’ashﬁi hatt EnQ" ‘[(T)]t ;;?Ih S&th)gai(&@ﬂ) bhe-ciabysepyridivag- yl—lH pyrrole-3-
tcﬁ O\Féglgl‘e TS | h ersteef’ Ia(sj %eye 0\)(%A gol%n dfh\évaptrgcquc\{\%vrag uaseéj without further
purification.

'H NMR (DMSO-d¢/ 400 MHz) & ppm 1.34 (t, J=7.07 Hz, 3H), 4.27 (q, J=7.07 Hz,

2H), 7.73 (s, LH), 8.25 (d, J=5.61 Hz, 2H), 8.78 (m, 2H); ESI (+) MS: m/z 251 (MH).

Step 2: Dehalogenation to ester (44)

A mixture of ester 43 (630 mg, 2.2 mmol) in 30 mL of MeOH, HCOONH4 (1.26 g, 19.8
mmol) and 10% Pd/C (630 mg) was stirred at rt under argon until disappearance of the
starting material. The catalyst was removed by filtration through celite and the filtrate
concentrated. Saturated aq NaHCOs; was added and the slurry was extracted with EtOAc
affording 300 mg (63%) of 5-pyridin-4-yl-1H-pyrrole-3-carboxylic acid ethyl ester as a
solid.

'H NMR (DMSO-d¢/ 400 MHz) & ppm 1.30 (t, J=7.07 Hz, 3H), 4.24 (q, J=7.07 Hz,
2H), 7.20 (m, 1H), 7.63 (m, 1H), 7.68 (dd, J=1.50, 4.60 Hz, 2H), 7.20 (m, 1H), 7.63 (m,
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separated, the aqueous |ayer was extracted with Et OAc
and the conbi ned organic | ayers WD 2007/ 110344

weEanERBDO7/ 052587 86 were washed wi t h wat er, PCT/ERT07/052587

(Na2SO4), filtered and concentrated. The crude
material was purified by flash chromat ography

(DCM MeOH 95:5), affording the title conpound. This
was suspended in MeOH and acidified to pH 1 with 1.25M

HE, 7.88 (e GHL.56f 4.60 HS 02V E 852 r(@AMMAIS0L NBO HRSR Y@ 2\WaSss, 1H); ESI
treated with Et 20, the resulting solid was 5 filtered,

s WS g 2 Y @1‘[}210) and dried, affording the hydrochloric

salt of 1-ethyl-

phenyl - 5- pyri di n- AF ﬂ31§|? m}ltrig tion. toc?acllr (6‘5% ic acid

distaaid4((200hmyg, (ZBQ/mal)ellndlM ag NaNM?M( OMBDaod EtAI0 @4 WHD))w heated at

0.88 (t . J=7.13 Hz, 3H) 4. o d=f: 11 Hz, 2 .

@%?Gg(fgr 1 EFB" hefe%lotlénlx&l% H%s %)g?e% tég ?ﬁ.‘ﬁl(] %]'@Dpro};zu@%wgcprempltated

I'J%)fnc ﬁd)l BnBb I{ddwas) fierdd tdBbtain Al ;mEBISA)Of Myridin-4-yl-
10 Exanpl e 102

Mweyrmlp Zﬁaﬁ}%ﬁlﬂ agd py¢ Waitesalidy| - 1H pyrr ol e- 3- car boxyl

hﬁslt@ g BFa vy B S M b s T g1 E%%l%ﬁ@oglﬂs.@ Hz,
p842Ma 2H), 2.0 &, NHb] MISHnF N7RMH=§ 49 B1 (R=H) Step

1 Formation of p rrole ring
2- Brono- | - pyri di nS%Py¥ %‘?'Bké‘ﬁﬁ‘t}"“dﬁé‘“ﬂ%%‘dr oni de 46

( : dnt 5. r f

ﬁoggggtlaﬂ% pr ogll%ﬁ?l ’fgl)i:()iq et #yld@z%lgrég ke 122 mglOD and

gnhildrbes THBI (8 mh) 300letat 9PCIERCTHIE/ Samg, BB rﬁﬁho]])&ng)H@BT NH;
on was 1 h and then

The oI ut 0
357 i 0 St (e e s M, P wis Y BV ity ot . The
tSBEltlbﬁWag YBn At SSALVREL Adied@nd e Rbdik GHs AT WK DCM.

acetate (0.7 g, 9. 3 nmol ) was added and the reaction
mibetqiganic layer was washed with water, dried and concentrated to give a solid that
was triturated with Et,O to afford 50 mg (44%) of S-pyridin-4-yl-1H-pyrrole-3-
carboxylic acid amide.

'H NMR (DMSO-ds/ 400 MHz) & ppm 6.98 (bs, 2H) 7.61 (bs, 1H) 7.79-7.82 (m, 1H)
8.06 (d, /=6.58 Hz, 2H) 8.71 (d, J/=6.83 Hz, 2H) 12.57 (s, 1H); ESI (+) MS: m/z 188

(MHY).

Example 101
1-Ethyl-2-phenyl-S-pyridin-4-yl-1H-pyrrole-3-carboxylic acid amide (D1)
0 O
NH, NH,
B . »
Y N Y N
N H R N R
Al D1 (R=H)

To a solution of amide A1 (R=H, 31 mg, 0.118 mmol) in DMF (0.5 mL), Cs,CO3 (100
mg, 0.235 mmol) and EtI (19 puL, 0.235 mmol) were added. The mixture was treated
with microwaves at 60°C for 15 min (“cooling while heating” technique) then the
solvent was removed. To the residue EtOAc and water were added, the layers were

separated, the aqueous layer was extracted with EtOAc and the combined organic layers
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was | eft overnight at rt. The reaction m xture was
concentrated, water was added and the 20 slurry

wexdraosed with Et OAc. The conbi ned or gani ¢ | apeT/BP2WeT/@52587

washed with water, dried (Na2SO4), filtered and
concentrated. The crude was pisrified by flash

chr omat ogr aphy (DCM I\/EC]—| 95:5) affording 170 ng (36%

of 4-nethyl - 2- phenyl -

Bdre SiaBtredl-wikh bvbkepycrrfeal(ﬁam ridexed drd @atshuaicdy Thesti8E material
as a solid. WD 2007/110344 PCT/ EP2007/ 052587 87 'H

NWR PoNBa de /flasip ochyppstographyn D@9/ NeOHj97:503 afiprdimg)the  title

g, P kg 5400 65 R0y 230 Py

(M3OHNSBftengotvedO®n{dviHthe rSidep v2is tdetcd MbtxithQtthe nestlktmg sohd was

el S vt B o hifaingy Bt RGeorigudh or' Plmyi2-
hﬁa@ﬁﬁrt Rridh@9-yE 1unpyrioldeGardaRyyd a&lid aRidees nfgoﬁf@%%/‘i&d)( 5
ni The Treaction m Xt ure was concentrated wat er was

M%WS@%MQ&WZ@)@W&EQ &%I(tMTMEH@A’cH) 4fe(q, /=7.11 Hz, 2H)

B PRORC LRSS U R PRI el 01 %1

HH)BESEHNMS: m/phenyVH H pyrrol 2-yl)-pyridine as a
white solid 10 (92 mg, 70% . * H NVR (DVSO-d6 / 400

MHz) 6 ppm 2.30 (s, 3H) eExompledf2(m 14 7.18-7.26

(m A . /

2H) 471@['76%th Z%eﬁ%ﬁ 13 S&Dﬁhmzh'bgl Zﬂg&'l{‘glg 3- c]arﬁogyc"ilc a]cld @mi’(% I-(I)Bl)

11.21 (s, 1H); ESI (+) Ms: n’iz 2353 . Step 3

Formatimof sul famec aci d (49\e rrole 48 (90

ny, O ), disselwed in ), ClSeeNeo—

was e % and theswpgaction M sti rreds@ar?rt

until di sappearance of starth materi al® Water was

added aff pH was adj usted to 8 wi t*h 10% aq KCOH. After

extraction with EtOAc (x 2) @ndsg@ncentration under

e ofshbe aqgueo NSOl Ut i Q4 t he e
filtered, ith Liftle wa

i ned (4- nyl - 5- pyrg
yrrol e- & car bonyl cid as &
solid (9886 yield). 'H NVR(DVBO d6/ 400 Miz) 6 BHRH

2.27 (s, 3H) 7.22:7.34 (m 7.34-7.45 (m 2H) 7.55
(dd, J=4.76, 1.55tepdd; m“aﬁwwfwwl((ﬁflgé‘i@ 8.54 (dd,

%?érogrgb 1 éawﬁ@mﬂz-\él ﬁwan ogg n}gcﬁobr%m e @% é% mlln'dl)’wa{\fsddded to a

tion am de
Avixtird of MSOﬁy}dleojflrmemomy adudml @steoR (RﬂHc@& <g, 1 I§|6:Im1acol) in 300

rt e i di SSE{)uin s _basifjie

ol QRS BB 3ED S P tondf8 i Bt o gtna then
Weifred RUSOT Rl 40ty IfHeas‘E)ﬁt/eﬁhﬁv@m&Q/fed@h& tHXh e Pk Qfssdived in 20
then 93:7) affording 4-nethyl - 2-

mL of EtOH, ammonium acetate (O 7 g,79.3 mmol) was added and the reaction mixture
was left overnight at rt. The reaction mixture was concentrated, water was added and the
slurry extracted with EtOAc. The combined organic layers were washed with water,
dried (NaySOy), filtered and concentrated. The crude was purified by flash
chromatography (DCM/MeOH 95:5) affording 170 mg (36%) of 4-methyl-2-phenyl-5-

pyridin-4-yl-1H-pyrrole-3-carboxylic acid ethyl ester as a solid.
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30

phenyl - 5- pyri di n-4-yl - 1H pyrrol e- 3-carboxylic acid
amde in 85%yield. iHNW (DVBSO-d6 / 500 MHz) 6 ppm

w@2001/1{s¢4 3H) 7.39 (t, J=7.48 Hz, 1H) 7.47 (t,PCBAP2007/052587

J=7.48 Hz, 2H) 7.71 (d, J=7.32 Hz, 2H) 8.16 (d, J=7.02

Hz, 2H) 8.73 (d, J=7.02 Hz, &@H); ESI (+) Ms. nmlz 278
(M) . WD 2007/110344 PCT/ EP2007/ 052587 88 Exanpl e

103 2- [4-(4-Methyl - pi perazi n-1-yl)-phenyl ]

-Iﬁtmwm gJMsé &l/380 M@Wﬁﬁ@r 88 @taybwyhlk_i%ﬂ)am ﬁ(sﬁmw 08 (q,
ester [

5’=A.0ﬁ1H<2t, QHé 7(2f1 Teslt @r, 75D 3( WA ddy/=4®908 7niizl 2ZHbbt- AT seiHuSSI (+)

CLi ' anple 1), Pd(OAc)2 (1 ng, 0.0045
gkt ‘)“‘%Zkb?og-(mﬁényl yI) di cycl ohexyl phosphi ne (3 n,
O 008 nTrDI) t BRiepN2: (DeCaridxyltidd tarpPirple (48)

in _toluene

o i LGP S0 Smphk: (Giob AL vl sdiied! frst SRamL of 4M aq

GO hatikr AVRNeE utl] de3Qbof4tiROWH Pompitlas h) The reaction
filtration on celite and aqueous work-up (Et QAc/ wat er)

trhigtut® was gdiecentrated, water was added and the slurry extracted with EtOAc. The

fﬂ{“ n(eéoprgag%l [a ?ggi\gv?rzel waélhezll 2>v1 Egvlra]t elr] {lrle(P V@azcg(ﬂ) ﬁYtered and

acide
Qbhaﬂnﬁﬁﬂéd tb F}}'lé\llﬂ/a (ma@yﬂﬁfphé@@&wwr(ﬁipﬁﬂpjlmcﬁﬁe @& ,a white solid
J=7.07 Iz 2.86 (bs, 3H), 3.11-3.54 (m 8H).

49210 §0% = 7 07 Hz, 2H), 7.12 (d, J=8.80 Hz, 2H), 7.64

g, 3y T 5y e

]l?ﬂ)l\?BSS ThE (BOAH )Y Mr8-)dd, Erp6 Dl 76 12, 12E]) A06VE7PAo.cHBE. 8 (dd,

Sl b 2L T BBETERRS R (e

f0| | OW Ng CONPOURY 3h%€m*aﬁ6ﬂof§i{1m6%@1d (49
2- (3-Mor phol i n-4- phenyl)-5-pvridin-4 I-1H-8rrole-

Fooprtsbscd# (99 i (S LmmpD. oo lestiBiCH{52) (3 HLNGHSOINCO was added
TR AR i s gl .o
Rizas adlhd ahdGiH (vddadjdst8l bR wizh 180Hz, KQH) AteO&tackiondwith B8 Ac (x
2) and concentration under reduced pressure of the aqueous solution, the precipitate was
filtered, washed with little water and dried. Obtained (4-methyl-2-phenyl-5-pyridin-4-
yl-1H-pyrrole-3-carbonyl)-sulfamic acid as a white solid (90% yield).
'H NMR (DMSO-dy¢/ 400 MHz) & ppm 2.27 (s, 3H) 7.22-7.34 (m, 1H) 7.34-7.45 (m,
2H) 7.55 (dd, J=4.76, 1.59 Hz, 2H) 7.62-7.66 (m, 2H) 8.54 (dd, J=4.63, 1.46 Hz, 2H)
9.28 (s, 1H) 11.29 (s, 1H); MS: m/z 356 [M-H].

Step 4: Formation of amides (B1)
Acid 49 was hydrolized by dissolution in conc. HCI at rt. The acidic aqueous solution
was basified with 2N NaOH and extracted with EtOAc (x 3). The crude product was
purified by flash chromatography (DCM/MeOH 95:5, then 93:7) affording 4-methyl-2-
phenyl-5-pyridin-4-yl-1H-pyrrole-3-carboxylic acid amide in 85% yield.
'H NMR (DMSO-ds / 500 MHz) & ppm 2.41 (s, 3H) 7.39 (t, J=7.48 Hz, 1H) 7.47 (t,
J=7.48 Hz, 2H) 7.71 (d, J/=7.32 Hz, 2H) 8.16 (d, J=7.02 Hz, 2H) 8.73 (d, J=7.02 Hz,
2H); ESI (+) MS: m/z 278 (MH").
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Hz, 1H) 7.18 (t, J=1.70 Hz, 1H) 7.26 (d, J=2.80 Hz,
1H) 7.31 (t, J=7.93 Hz, 1H) 7.77 (dd, J=4.69, 1.52
woi20072HB48. 51 (d, J=5.85 Hz, 2H) 12.03 (bs, 1HCT/ES007/052587

(+) Ms: mz 306 25 (MH).

2- (4- Mor phol i n-4-yl - phenyl ) - 588pvri di n-4-yl - 1H pyrrol e-
3-carboxylic acid ethyl ester (53) ESI (+) M5 mz

306 (MtH). WD 2007/110344 PCT/ EP2007/ 052587 89 Usi ng

the procedure al ready desEgglhpﬁi,llog Exanple 1 the above
esters were respectivel drolyzed to the follow ng

bemat

éc[%@-Mzthy[l m{earamﬂmgl) p 2rpyRdin-¢1y)-1 Bhyryple-3-carboxylic
cﬁm%gigl-l H pyrrol e-3-carboxylic acid (54) 5
6/ 400 MHz) 6 ppm 2.83 (bs, 3H),
309353(m08H) 7.10 (d, J=8.80 Hz, 2

J=8.80 Hz, OE7 92 (s, 1H), 8.05-8.21 ,
8.58-8,69 [ , 12.23 (bs, 1H); n z
361 | Br N N )
2-(3- phol i ~yl~-phenyl)-5-pyri @}1 gl - 1R pyn ojhe<
3-carboxyl P8 acid (55) 1H NI\/R (DI\/ISO dé/ 2bo MHz) 6 ppm

5 i 5 0 3 RO, %8, gt e

(Iki,(OAsz (7. 48, ()@()45[ Hmal),7@- lﬁl;ihhnylyj)dtbyi’lﬁheWIﬁﬁ)slb-]nne 2H)mg, 0.008
4%])( %uO‘!Na (F()2 mg, 0. H_I)mn]i(:)ll) 5% Iéet‘gg}}lpi%gpaéing/s(éo rTJLLZ (? gﬁ? mmol), in
%olﬁénel\(q rrﬁﬂ?&ﬂd"hnﬁy&ﬂou@bw’\g))z glﬂ?Wa% gﬁﬁ['ﬂ'uécii_l] v t'h% Héﬂ?(}ﬁr §f9hRrowaves

3-carboxylic acid
sit APRFAT tor 2 rdiaxt A(ﬁnr ﬁmahom oalcmletadyd dewons b@ck upl (lammwger) the

ilc’n%(}ehe ?(\(é/)llerp Ilﬂ)slperazm \ggl)egie%ﬁg%ct | \@in- -yl— S}tr%)orleng carboxyhc

0 tHhe anm d
[aérd(eflh}}‘l/embxyslvaso@umzﬁﬁaizl n 1-yl)- phenyl | -5-pyridin-4-yl-
rrol e-3-car boxyl i acid amd

@M @GkM% Zk)éﬁplzl 1825 thy ﬁ}zé)sﬁ),Hzié\lg&gn(lw.ll-aszt
iH% sitf: §30 (& 77 9. F12, @ s £ 1. By 5P (SO0 1z, 2m),
2H)8-7.22 (B4 1 (DS, 34188 | (ESLH), 8)75NB; J46.46 BE2T)MBI9 (bs, LH); ESI (+)

le 105
gﬁg 92!?(&[}”% 4-yl| - phenyl ) -5-pyridin-4-yl - 1Hpyrrol e-

Fif DI\% cfﬁ%}/ﬂe‘fé)ga@ leg)c@d’ﬂ;é grrlg %M‘%&Q %Inpfh'(e %@nﬁgﬁ%ﬁdm% ET&IIKLMI ester

dﬂ‘lVaIH)eSJOl@a]mQ(ﬂ@lescrlb i 3ixapphe3 [ Hghe f[ll]})wmglgot(lppunds have been
?r%ﬁfg%w 1H) 7.31 (s, 1H) 7.33 (t, J=7.93 Hz, 1H)

2-(3-Morpholin-4-vl-phenvl)-5-pyridin-4-yl-1H-pvrrole-3-carboxvlic acid ethyl
ester (52)

'H NMR (DMSO-d¢/ 400 MHz) & ppm 1.19 (t, J=7.07 Hz, 3H) 3.14-3.20 (m, 4H) 3.73-
3.79 (m, 4H) 4.13 (q, /=7.07 Hz, 2H) 7.01 (dd, J=8.17, 2.19 Hz, 1H) 7.08 (d, /=7.68
Hz, 1H) 7.18 (t, /=1.70 Hz, 1H) 7.26 (d, /=2.80 Hz, 1H) 7.31 (t, /=7.93 Hz, 1H) 7.77
(dd, J=4.69, 1.52 Hz, 2H) 8.51 (d, J=5.85 Hz, 2H) 12.03 (bs, 1H); ESI (+) MS: m/z 306
(MH").

2-(4-Morpholin-4-vl-phenyD)-5-pvyridin-4-vl-1H-pvrrole-3-carboxvlic acid ethyl

ester (53)
ESI (+) MS: mv/z 306 (MH").
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(d, J=2.56 Hz, 1H) 8.23 (d, J=6.71 Hz, 2H) 8.73 (d,
J=6.95 Hz, 2H) 12.34 (bs, 1H) 15.08 (bs, 1H); ESI (+)

woB07mw@4849 (M+H). WO 2007/ 110344 PCT/ EP2007/ PEREB207/052587

90 Exanpl e 106

2- (4- Mor phol i n-4-yl - phenyl ) - 589pyri di n-4-yl - 1H pyrrol e-

3-carboxylic acid amde (A26) 'H NVR (DVSO d6/ 400

MHz) 6 ppm 3.15-3.20 (m 4H), 3.73-3.79 (m 4H), 6.82

([Mng the ﬂdd):dur@ aD&dy desodibd BOE npl Hihe aboP8estdrs wedehispectively
7.23 (d, 68 Hz, 1H),756cf,3880H22H)

#lyéwlwdt@ths folpwipg agidy: 8. 49 (d, J=6.35 Hz, 2H),

L1 63 1Ry 1 b eraidlt {1 bh R -5 B ZiaR A AN v SRR Boxylic

1U7

Se{d@€5Am no- pyri m di n- 4- yI) 2- phenyl - 1H pyrrol e- 3-car bo

NN REE o o 20 b 302 et om- by 4

?%B%ojfﬁz QBTH 632@1 R, 8(9H972m'91 @, ﬁ}@@@@im%m% 8@@'8 69 (m,

) was added and the m xture stirred
4&@ f2)23 @Sth)AﬁtSé(ﬂd‘dSi m/rZQﬁthcEMH the solution vvas

1 [
WBISN]PHUMSO%D%WMEIZ) aﬁf;ﬁlesrlaexuv @ﬁtdt dm s BWSE&D&H) 620 (dt,
anic |layer was concentrate di ssol ved I n

9a3hél3 thI)e"éllQ\,(Sls hHe X2 §% lﬂ) QE%’I(HGIH) T (veldh 7. B ¢,
d n S
%@fg%@%ﬁ’% LR NGO S SEl L D Bod R MR 248 g
olizl-4ly1- ﬁe Zparid o4y roleB-adrbeddic acid (56
ﬁﬂg I - géhﬁ ol e- 3-carboxylic acid nmethylam de. 20 1H
Q(/‘ﬁ\;éé[ 400 MHz) 6 ppm 2.70 (d, J=4.63 Hz, 3H)
B3e c@ndald §m§ﬁtlbﬂ mefdll alréad3QederfbRd (M Exathple ? @3 aﬁ&se acids
J=2.44 Hz, 1H) 7.64-7.70 (m_ 2H) 7.84 (bs,

(Ve respessively tiapsforrpgd igtozthe (cdlowy%m@ew 1H) 12 20

(bs, 1H); ESI (+) Ms: mz,294 % . The above
procedure was enpl oyed to syn? esi ze the foll ow ng
Qopp@Livid thv1-YWip ez DA1/11v19-3 4 én VICT-pk HA QD 7/v03 PEvi rol83-carboxylic

ac1dn£)m1delgg§4)

'H NMR (DMSO-dy/ 400 MHz) & ppm 2.82 (bs, 3H), 3.15-3.52 (m, 8H), 7.08 (d,
J=8.80 Hz, 2H), 7.67 (d, J/=8.80 Hz, 2H), 7.94 (s, 1H), 7.97-8.11 (m, 2H), 8.56-8.72 (m,
2H), 12.04 (bs, 1H); ESI (+) MS: m/z 362 (MH").

Example 105

2-(3-Morpholin-4-vl-phenvyl)-5-pyridin-4-vl-1H-pvrrole-3-carboxvlic acid amide
hvdrochloride (A25)

'H NMR (DMSO-d¢/ 400 MHz) & ppm 3.14-3.21 (m, 4H) 3.74-3.79 (m, 4H) 7.04 (dd,
J=8.23,2.13 Hz, 1H) 7.15 (d, J/=7.68 Hz, 1H) 7.31 (s, 1H) 7.33 (t, J/=7.93 Hz, 1H) 7.71
(d, J/=2.56 Hz, 1H) 8.23 (d, J=6.71 Hz, 2H) 8.73 (d, J=6.95 Hz, 2H) 12.34 (bs, 1H)
15.08 (bs, 1H); ESI (+) MS: m/z 349 (MH").
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5-(2- Ami no- pyri m din-4-yl)-2-phenyl - 1H pyrrol e- 3-car bo
xylic acid isopropylamde (M2) 'H NVR (DVSO d6/ 400

worwy/1603ppm 1. 09 (t, J=6.58 Hz, 6H), 3.93-4. 06PCTYEPDbI)/Q52587

6.36 5 (bs, 2H), 7.04 (d, J=5.24 Hz, 1H), 7.23 (d,
J=2.44 Hz, 1H), 7.30-7.43 (m9o3H), 7.59- 7.67 (m 3H),
8.21 (d, J=5.24 Hz, 1H), 11.61 (bs, 1H); ESI (+) M
mz 322 (M#). Exanple 109
5-(2- Ami no- pyri m di n- 4- yljgxgmpiéqm;l-ll—l-pyrrole 3-carbo
xylic aC| d benzyl am de MVBS) 10 "H NVR (DVSO-d6/ 400
2 olingd-v 1 idin=4-vl-2 Hypvrgole-3-¢axhoxviiqy acid amide
Aé (d J=5. 24 Hz 1H) 7.18-7.44 (m 9H), 7.64 (d,

0 Hz, 2H), 821(d J=5.24 Hz, 1H), 8.48 (t,
JHENMR Q-HZMSG)H)d 4(](11\/1}&) OSpm Lih-3. ZBSIm @H), NVB3-31M9ZAnB40), 6.82 (bs,

Slf{)z%ﬂﬁi(%f_&/grq Kz d%}ﬁ) 4991 Ps. LEPn &y (dafF2R 5 Hal B3 758r(Ho/~8.80
>H’£ '291) aPGSjgld =26 .8 ﬁzobigigﬂ4gq§gﬂ6 395@19 62}1{)'\/141) 63 tbsNVIR; ESI (+) MS:
mm/®649(rzlﬂ()n 4H), 1.40-4.52 (m 1H) 1 57 1.74 (m
4 2.99 (t, J=6.46 Hz, b 2H), 7.04 (d,
JH)S 24 He, ( 1H), 7.23 (d, Eggﬂpgﬁg ( 2 H)7 29-7. 4<(3
(332-Ririno- ﬁyﬁﬁmhﬁﬂ J5-8- ﬂlﬁnﬂlH%rol@%&ar(vdxyhc Jefd MéthyEamide
%@ 8.21 (d, J=5.24 Hz, 1H), 11.63 (bs, iH); ESI (+)
)iz 376 (M), 20 Exarrple 111

5- (2- Am no- pyri mgli n-4-yl)-2-phenyl - 1H pyr r ope- 3- car bo
xylic acid phenet )6H am de (Mb) i H NVR (DVS '9'97'(4 400
MHz) 6 ppm 2. t,J=7.35 Hz, 2H), 3.42 35

' .98

Hz, 2H),

7.18-7.4y (1 , N ,

(t, J=7.35VHz, 1H), 8. Rl (d, J=5.24 HA, 1H) 11. 68

(bs, 1H); BB} (45 MS. miz 384 (MH+). NWD 2Q07/110344

PCT/ EP2007/ 052587 92 Exanple 112 Synthesis of

SLo( 2 senfierooferd he (:R?HAZOyIIngf Q0Pphengl) it drihyditoan EME,CAPHER mg, 2

&It)c\yaasca{dged aﬁH ﬁile nglxt%l)re 81 ed at95° (t)r llﬁ theNr g’(}o?lgg %0 9':ff1e solution

was treated with 0.5 mL of 33% MeNH; in EtOH. The mixture was stirred overnight,

filtered and the filtrate was poured into water. After extraction with EtOAc (x 2) the
organic layer was concentrated, dissolved in EtOH and treated with excess 1.25M HCl
in MeOH. Et,O was added and the yellow crystalline solid was filtered, washed with
Et;0 and recovered. Obtained 8 mg (37% yield) of 5-(2-amino-pyrimidin-4-yl)-2-
phenyl-1H-pyrrole-3-carboxylic acid methylamide.

'H NMR (DMSO-dy/ 400 MHz) & ppm 2.70 (d, J=4.63 Hz, 3H) 7.36 (d, J=6.58 Hz, 1H)
7.39-7.49 (m, 3H) 7.53 (d, J=2.44 Hz, 1H) 7.64-7.70 (m, 2H) 7.84 (bs, 3H) 8.02 (bq,
J=4.51 Hz, 1H) 8.29 (d, J=6.46 Hz, 1H) 12.20 (bs, 1H); ESI (+) MS: m/z 294 (MH").

The above procedure was employed to synthesize the following compounds.
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OHZNNCEt / V' \ + step 1 OONNN-N2 57 HN58 H
N59 zz OOOHNHR step 3\ step 4/ \' \ 58 S|

W®200W14034¢N-N N, "r  H2N 60 H2ZN S1 5 Step 1: ket PEFEPRI007/052587

al kyl ation (57) To a stirred solution of

3- ox0- 3- phenyl - propi oni ¢ aci dlet hyl ester 2 (2 g, 10
mol) and NaH (1 g, 2.5 eq, 25 mml) in dry THE (200
m.) at 0C, 1-(2-am no-pyrimdin-4-yl)-2-

br ono- et hanone 14 (3. 56 JExdmples@s 12 nmol ) was added.
The reactlon mxturezvvahs lstlrred at OCfor 30 m n,

rs i q ‘ ture was stl rre at rt over ni ght After

ity Q"&&)e the residue was diluted in DCM and

\A/Hsmm QDMBOHQM(E)M@I]Z)éqbp(nNa%S@ZLJ 6ay80Hz, el )sDPy-r6 (m, 1H), 6.36
enpved_under ress

B2 B By WGy 2o it gL koL BT 31D, 7:59-
aﬁéﬂsﬂ%@'ﬁw Sﬁﬁtae!f 5@@{1%7119) 196 b, 5 ﬂs@@ﬁs MZ3B2R411H).

tep 2: ring formation (58 15 A mxture
of ester 57 (3.27 g, 10 rrﬂml)lpb:ri@%avvesson s reagent

8R)due vvastaken upln DCM flltered and eluted
t rou h the Horlzon stem hexane/ Et OAc 9:1, th
DONRNRPIEOe, KNI T Dpiec o7 (b AdHe 2Hed-3 Liftan2i D, 7.05 (d,

d
e
t8¥e8 (thi-oploeihe 18 i VAL (by,e FHBESPG) My )m/aBdo &visier ond

fraction of the furan defivat 59 (236 ng) as
yel | ow sol i ds. i’*jmmple 110

5= (22A NTh A ByRMdiNLAV 112 1-PHANG Polb-3L Ak Q@cid car box

yT1cC_acl y 0 MHz)

avplehexvimetiwl-amidex(M4) 4. 16 (g, 2H), 6.73 (m 2H),

EEIZI%% (rbg'éo ngid ?@@ﬂzy)’aﬁpm @@4%0447% %EP:)M 4§6 39768: 4N 240452
R&T/ BF20074 05288711), 2.99 (t, J=6.46 Hz, 2), 6.36 (bs, 2I), 7.04 (d, J=5.24 Hz,
1H), 7.23 (d, J=2.44 Hz, 1H), 7.29-7.46 (m, 3H), 7.63 (d, J=8.15 Hz, 2H), 7.82 (t,

J=5.85 Hz, 1H), 8.21 (d, J=5.24 Hz, 1H), 11.63 (bs, 1H); ESI (+) MS: m/z 376 (MH").

Example 111

5-(2-Amino-pyrimidin-4-vl)-2-phenvl-1H-pvrrole-3-carboxvlic __acid __ phenethyl-
amide (MS)
'H NMR (DMSO-d¢/ 400 MHz) & ppm 2.80 (t, J/=7.35 Hz, 2H), 3.42 (q, /=7.35 Hz,
2H), 6.37 (bs, 2H), 7.03 (d, J=5.24 Hz, 1H), 7.18-7.42 (m, 9H), 7.60 (d, J=8.30 Hz,
2H), 7.98 (t, J/=7.35 Hz, 1H), 8.21 (d, J=5.24 Hz, 1H), 11.65 (bs, 1H); ESI (+) MS: m/z
384 (MHY).




93
5-(2- Am no- pyri mdi n-4-yl)-2-phenyl - furan-3-carboxylic
wa@edod1esi/l ester (59) 1H NVR (DMSO-d6 / 400 M&I/EB2007/052587

ppm 1.29 (t, 3H), 4.27 (q, 2H), 6.76 (m 2H), 7.07

(d, 1H, 7.52 (m 3H), 8.03 (¢ 2H), 8.34 (d, 1H); ESI

(+) M5 mz 310 (MH). Step 3: Saponification to

carboxylic acid (60) 5 To a solution of ester 58 (220

nmg, 0.68 mmol) in L:1 H20E&AMHe(92m), 4Maq NaOH (10

eq) was added and the m xture stirred at 100C for 1 h.

Aynghesis b St Gupmpig oy rimifin-4-yhr3rpheyl-fkiepheredi-rarbgxylie 2rid
e Slﬁi el di ng 5-(2-am no-pyrimdin-4-yl)-2-phenyl -

t |opﬁe e-3-carboxylic acid as a solid which was

A th vvater and dried ynder reduced 4
pres§sere (1485 nﬁt‘ﬂ
60 28, LdrN1HY,

§10 ' HeNWVR (DI\/ISO Et/ 400 MHz) 3
397, 58 (T ,/ H)/\
8.31¢d, 1H); ESI (%p mz 2960 N
of aC|d76't5

Condgnsation to am de ( To a m)(tur

(185 ngy, 0.62 nmol) and DI EA (218%™, 1. 26 mol N2 eq)

in dry THE (4 nmL), oEDCl (141.7 ng, 0.93omol) and

HOBT. NH3 ,(141.5 ng 0993 mmlp)4 15 were ted at OC

Thes r eACti on X A _\E irred at—~t/oVYersnight.

After sol vent ney po°’ra n the resi was en up

with DCM and ywpshed ,with water. Th_ﬁ\l orggpic |layers

were dried (Na2SO4), concentrated and the obtai ned

solid was purifiedShyp r:eketpéster kglatibO(E7M t h

DCM hexa gi Vv

gL O(@sgﬁq(ﬂ@hﬁmnl%.’)dq)w %pyfmyl-gro&%{md ethylester 2 (2 g, 10 mmol) and
tNafrpph ) bd Gryati 28°@ Yelds im#din-4-yl)-2-
o 3 e e 300 N e oty
erego ethgnorg:|—|)4 (375@_@, (a, eqll—])’z mihoBgw s, amie(lnif & Kpctioy nggure was

fgi;e% m)g 11’1 t%lg% hg)%,] t%a E(‘)g eqéll:|)48 5 as( a-cldey%:nd %g reaction

mikAramiag @tmyd lamtobvrerrﬂgml )\ftﬁr gﬂieﬁylreﬂlwamha-rem@oww Hldmed in

%@94131{9‘? vg%éewieww fpigep (N %@Q@t apid éﬁﬁ%lﬁﬁm r&lalpv%uqd&r reduced

%S@Q{’éytlo' é’lv@gﬂ (Q z{n@ﬁa E%‘?m?dlﬁ' QH-!?QQ ‘B@n&‘{yl @3)&@ g)algx?\ig(a%%ﬂ ethgl ester

éé)z7\m§7%H@§@(Ja)rMStmél F284MHOn i xture was stirred at
100C for 1 h. Aft el’Stepof)I rlng formation (58 + 59)

A mixture of ester 57 (3.27 g, 10 mmol) and Lawesson’s reagent (2.43 g, 0.66 eq, 6

filtiered, washed

0

mmol) in toluene (100 mL) were refluxed under N, for 4 h. After solvent removal, the
residue was taken up in DCM, filtered and eluted through the Horizon system
(hexane/EtOAc 9:1, then DCM/MeOH 98:2). The mixture of thiophene and furan
derivatives was then passed through the Horizon system again (DCM/MeOH 99:1) to
give a first fraction of the thiophene derivative 58 (250 mg) and a second fraction of the
furan derivative 59 (236 mg) as yellow solids.
5-(2-Amino-pyrimidin-4-yl)-2-phenyl-thiophene-3-carboxylic acid ethyl ester (58)
'H NMR (DMSO-ds / 400 MHz) & ppm: 1.14 (t, 3H), 4.16 (q, 2H), 6.73 (m, 2H),
7.20(d, 1H), 7.53 (m, SH), 8.18 (s, 1H), 8.30 (d, 1H); ESI (+) MS: m/z 326 (MH").



tort, the solution was acidified wwth 2M HC vyi el di ng
5-(2-am no-pyrimdin-4-yl)-2 W 2007/ 110344

wean/ERBOD7/ 052587 94 phenyl - f ur an- 3- car boxyl PCT/BR10d7/052587
as a white solid which was filtered, washed with water
and dried under reduced pressure (quant.). iH NWR
(DVMBSO-d6 / 400 MHz) 6 ppm 6.75 (d, 2H), 7.06 (d, 1H),
7.51 (m 3H), 8.0 (d, 2H), 8.33 (d, 1H); ESI (+) M
. @- A #nd-Ppy Filnidia- en ﬁﬁﬁﬂsaédrla&x i aeiy dRyl(ckter (3¢
3 (r?lxturey%f aci dﬁ%%ag%myp . )11 and ¥EA 2(1
LH Tih@z(DMﬁD)dm/ HOQMHz m@n( 4. ?ﬁ’L() 3H§D®27 (011291)66 Hg(m, @@27 07

OB 239 e o e P R TR TR Ly R SR

After sol vent m@porsapbmﬁcaﬁdiﬂor@a‘sbdqﬁcm eaken Up
w th ter. The agueous phase

s 1 %?&W%‘E’t ‘éfoFSW ?ﬁ (?é’tOcaee 0. %emaﬂlbenll t QU sma} f% aq NaOH

(N 280P%hs %H&jedcﬁﬂcﬁ@trﬁ&ﬁﬁg sttn‘i’ecg h¥ €0PC for 1 h. After cooling to rt, the
(2-am no-pyri mdin-4-yl)-2-phenyl -furan-3-carboxylic

a;oludoarwdse agdifigd ywith QM JdCi dicldoe wE: arma%)yrlm&dlmfmrl) -2-phenyl-

(1‘5%5/51 caa;lf' 11%@5121 ilg_l)apsemd]w ?19 egsbfslﬁezd_%\)aélged?\%l Wj"jﬁf and dried

&nﬁ&lédiuceawcszu&e BB 5(malg, 9DHA)). ESI (+) Ms: mz 281 (MH+).
10 ST SV S S 19 \YIR) ipanT 28 ¢y D BHBTLIS (8)r $35 &5, 11D,

B1C i ider(N2) 0 0 NH2 Br JLNH2® N H
I R A AR S 1o o e F (280 ny, 1
nmmol) in DI\/F (2 rrSt)ep ANBSor{de8fatiam, to hniide(§1)was added
and 20 th tu was stirre aor 15

r@a%fql’dﬂrerﬁfi'ﬁ %&r@dnmﬁﬁcﬁngtmﬁﬁe@wéf b ntnﬁel 2 eq) in
G ahe, E%'@If(lzht 0.99R3h& ahdAORUOREY (NS %%’5@'9'3 mmol)

Oo alned the title 7(E:‘%l%poun as’a yellow solid
15 mgre A8EQd atl BPIVRhe mrd@qu(tquOWaMs[z])recﬁ applrrpﬁe;rﬁ@h‘( After solvent

%;%EP?%%% t é’f%{g?el—ﬁasz‘[%ﬁj?n f}:p6 it (%61@ aril %%s%ﬁé w1%_‘§vat§r € organic
(18yersl Wereldrieti’ (N2SOL)$ codddhtratEblnd the Maindd 20Bd & ak Mutified by re-
The above procedure was enpl oyed to synthesize, fraom

FACCIRIREOR o| Wil P&Mé‘ﬁﬁﬂ? dto V@V90§7(121mggf@yr1mldm-4 yl) -2-phenyl-
Pﬁ?&f)ﬁ%@&fﬂ@é&ﬁ@&ld amide as a yellow solid (87 mg, 48%).

20 'H NMR (DMSO-ds / 400 MHz) & ppm: 6.69 (bs, 2I0), 7.10 (d, 1H), 7.38-7.44 (m, 5H),
7.56 (d, 2H), 7.71 (bs, 1H), 8.29 (d, LH); ESI (+) MS: m/z 297 (MIT").

Example 113
Synthesis of 5-(2-amino-pyrimidin-4-yl)-2-phenyl-furan-3-carboxylic acid amide
(TT)
step 1 / \ step 2

25
Step 1: Saponification to carboxylic acid (61)

To a solution of ester 59 (221 mg, 0.71 mmol) in 1:1 H,O/EtOH (9 mL), 4M aq NaOH
(10 eq) was added and the reaction mixture was stirred at 100°C for 1 h. After cooling

to rt, the solution was acidified with 2M HCI yielding 5-(2-amino-pyrimidin-4-yl)-2-
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95 Exanpl e 115
5- (2- Am no- 5- brono- pyri m di n-4-yl)-2-(2-fl uoro-phenyl)

WO oo mgu4 ol e- 3- carboxylic acid am de (N8) ' HCWRP2007/052587

(DMSO-d6/ 400 MHz) 6 ppm 6.60 (bs, 2H), 6.80 (bs, 1H),
7.18-7.30 (m 2H), 5 7.31-7.86 (m 3H), 7.71 (s, 1H),
8.36 (s, 1H), 11.55 (bs, 1H); ESI (+) Ms: mz 377

(M+). The above procedure was enpl oyed to synthesize

fphem 1 HlirahI3ecdigdxlyawiabig 26 QrpRitNgblid WIStk &alNfigBle@l Rashed with water
succi ni m de as the hal ogenati ng agent, in DVF at 100C

fa@d dpigd Hndey poduiced RRgspre (@uatttanpl e 116

I I Ay - rQl

SRS 0- 7400 SRR L0 fa i PR T B 0
I\Zﬂz))863 PRI, ]ﬁﬁ(&‘;MQhﬁ/zﬁS(Bﬁ\/[(H; 1H) 7.31-7.46 (m 4H)
7.58 (d, J=2.6 J=2.68 Hz, 1H)
7.64-7.69 (m 2H) S‘8P227%‘éﬂdemﬂ%lt(’ﬂ"@%(“ﬂs 1H); ESI
( s i
T Mooy d athfiof 1170 me 061 RRGYS o] BEEALD S MRS 122 mmol) in dry
claip Gumdl.), EIFXBERY.6 g 0.92 mmol) and HOBT.NH; (140 mg, 0.92 mmol) were

S P Lt P et B G B R
g%ﬁg?a@Q%m w@d71 Q%’%Mganglgwﬁéhéd watt) wat@r Sﬁle(etélﬁeoul‘ Hhase was

gxpractedg with OAgjﬂ Gorgapis layppyvas &g@d qu&yg anmcgncgg'gelt_tl)ed to give 5-

g?’%}lwﬁ@mgyr | %-Rheilyl- rag; 3- sear ox%hc zhmd al?lldfﬁ_s a )}/elloYv solid (80

3nga8boxyl i c acid am de 25(N3) 00 NHZ NHZ N N NrN

H/ Nr H2N F1 N N3 To am d

e (ONBRR- 1 1R VAP PGS 205 W) Fhoe . 410,
h r t

7, T 1 00 A 3 o

2007/ 110344 PCT/ EP2007/ O5E5&viple 114

5-(2-Amino-5-bromo-pyrimidin-4-yl)-2-phenyl-1H-pyrrole-3-carboxylic acid

amide (N2)

0

NH,

/\

N —_—
H

TN

N
e

F1
To amide F1 (280 mg, 1 mmol) in DMF (2 mL), NBS (180 mg, 1 mmol) was added and
the mixture was stirred at rt for 15 h. The reaction mixture was poured into stirred
water, the precipitate was filtered, washed thoroughly and dried. Obtained the title
compound as a yellow solid (270 mg, 75%).

'H NMR (DMSO-ds / 400 MHz) & ppm 6.65 (s, 2H) 6.89 (s, 1H) 7.23-7.46 (m, 4H)
7.64-7.68 (m, 2H) 7.64 (d, /=2.68 Hz, 1H) 7.64 (d, J/=2.68 Hz, 1H) 8.35 (s, 1H) 11.27
(s, 1H); ESI (+) MS: m/z 358 (MH").

The above procedure was employed to synthesize, from F4, the following compound:



96 water, the precipitate was filtered, washed

thoroughly and dried. Cbtained the title conpound as
wa2graesish solid (145 ng, 72% . 1H NVR ( DVSO BGI/EP2M00052587

MHz) 6 ppm 6.57 (s, 2H) 7.31-7.37 (m 2H) 7.39 (s,

1H 7.40-7.47 (m 2H) 7.56 (%, 1H) 7.62-7.68 (m 2H)

8.31 (d, J=5.37 Hz, 1H) 11.74 (s, 1H); 5 ESI (+) Ms:

mz 406 (M+). Exanple 119

5-(2- Ami no- pyri m di n- 4- y|j§x£lmPfé|1q50 2- phenyl - 1H pyr r ol
e- %carboxyllc aC|d am de 00 hNI—I2 NH2 ste 1

am{ﬁéﬁtspSNNvNHNvNH "N 63 H2N Zl Boc Boc
rotection of am nopyrimdine (62) A

§B]l NMRO(IDMSOam dﬁ) M]Hz]i 85ﬁmrﬁ;)60 ®s, 2t §.80 (BOENRO. 1(817 30 gn, 2H),
oS (B H d 14t § BoRPe Gl iodor OF DB UM mrRE

re as poured into water and the precipitate was
filtéred. It was dissolved in ethyl acetate, washed
wWihchabovet progeddrd wah e(mnd@@@@ sgrleszerfwentl sieddllowing compound,

relsnlgCB“TJ ghlaréorsslu\%cg n\lcl)@% as tv\égalggenailﬂégge%ft 11?%3‘[ OOC%ordZOh(72%
chgl@yrat ogr aphy ( Et OAc/ n- hexane 9: 1) affording the

di - Boc derivative 62 (140%. ESI % M5:. mz 480

(I\/H+) Step 2: Chlorinati ?ﬁa'BPlepN role ring (63) A

Bl @33N phhv34 pllr})leéglgarbox¥hc acid amide

N was stirred at 100C for 2 hours. After cooli ng the
' e i NLo St d ted wt

MRS oL BT hom o & Bt it TRE3ETH dhah 758
qanses @, 61@1) 7T5i8€(drﬁ@I aRugz ias 7reac7 69 af, y) §2aghiH) 11.27 s,
chromat ogra
1H); ESI (+ ? §) m/z 314 (MH").
The above procedure was employed to synthesize, from F4, the following compound:

Example 117

5-(2-Amino-5-chloro-pyrimidin-4-vl)-2-(2-fluoro-phenvyl)-1H-pvrrole-3-carboxvlic

acid amide (N7)

'H NMR (DMSO-dy/ 400 MHz) 8 ppm 6.58 (bs, 2H), 6.81 (bs, 1H), 7.19-7.31 (m, 2H),
7.36-7.59 (m, 3H), 7.67 (s, 1H), 8.29 (s, 1H), 11.60 (bs, 1H); ESI (+) MS: m/z 332
(MH").

Example 118
5-(2-Amino-pyrimidin-4-yl)-4-iodo-2-phenyl-1H-pyrrole-3-carboxylic acid amide
(N3)

0O | o)
NH, NH,
!\ !\
N/ N N —_ N/ N N
= H =N H
g g
HN F1 HN N3

To amide F1 (140 mg, 0.5 mmol) in DMF (1 mL), NIS (110 mg, 0.5 mmol) was added

and the mixture was stirred at rt for 4 h. The reaction mixture was poured into stirred
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(Et OAc/ n- hexane 5:1) affording 63 (80 ng, 45% . ESI
(+) MS: mz 514 (M#). WO 2007/110344

wean/ERBOD7/ 052587 97 Step 3: Deprotection of PCT/EP2007/052587

am nopyrimdine (Z1) To a solution of 63 (80 ny, 0.156
mol) in MOH (1 nmL), 4N HC 96n di oxane (3 nL) was

added and the m xture was stirred at roomtenperature

for 20 hours and then at 50C for 1 hour. After

GRNEGE Ak gidc@)ﬁat@' Rhd¥ilter0ll h@hshea Sthaddgiely Uind edricdlt iobidin@ the title
and the m xture stirred for 30 m nutes. The

peEwPwiId astaegrarmdshisolif 6k BdngmE&hed wi th di et hyl et her

a i 8. [ i f.1 , %
I ARSI R SR A B e
(7d40 :345(12421&&7 5&@1H7735-7(6&(m 28 830 (Wz/=513)Hz, 1H) 11.74 (s, 1H);
nl .+ 7.60 (bs, 1H), 7.64 (d, J=8.54 Hz,
21%1(+>8M§9m(7d 06 (M4 )24 Hz, 1H), 11.64 (bs, 1H); ESI (+)
MS: mz 314 (I\/H+) 10 Exaﬁp;"ﬁ 29
5- (2- Am no- 5- br ono- pyri m di n- H yl') - 4- br ono- 2- phenyl -
H-Gy Ambn e p grinvidib ebeyl)-dechlaror 24 p henydd H-pMorolerHearBox Bic acid amide
NN 4 NHNNHHNFL N Nd To am de Fl (140
% 0.5 mol) in DMF (1.5 nL), NBS (180 ng, 1 mmol)
d at rt for 15
W red
d, thor gughl 'y
r ange—
7 DV 6 ppm
6. 96 (SHNZH) ¢ 28- 7 34 (m 1H) 7N35 (S 1I—|) 7.38-7.45
(m 2H) 7.48 (s 1H) 7.56-7. 6330%m002|—|) 8.46 (s, 1H)
12.01 (s, 1Hy EY L 20 MS: m z 438 (M.
above procedur- , enployed to synthesi ze,
the fol | opQQ iSTo usuagpj\l-lodos
t he hal ogena H{l}; . Exan°p4—c~>121
5-(2- AmnoY-lodo pytimdin-4-yl)-4- |odo7/i\I phenyl
yrrolegC hoxgdic acid 25 anide (N5JNH NMR
(Dl\/ISOd? 400 MHz) 6 ppm 6.91 (bs, 2H), 7.25-7.33 (m
1H), 7.35 (bs, S 1: Protdd@ioh sttniifdpyditidide &2) (d,
J=8.30 Hz, 2H), 8.57 (s, 1H), 11.96 (s, 1I—é); ESI (+?)
NS solufen, 0%31@1 I\E—]+58.50 mg, 3 mmol), (Boc),O (1.7 g, & mmol) and DMAP (50
mg) in THF (20 mL) and DMF (1 mL) was stirred at room temperature for 48 hours.

was added

15 amwd the nmi xture was s_tirr

Hp

The mixture as poured into water and the precipitate was filtered. It was dissolved in
cthyl acetate, washed with water, dried (Na,SO4) and concentrated. The residue,
composed by a mixture of mono-, di- and tri-Boc derivatives, was purified by flash
chromatography (EtOAc/n-hexane 9:1) affording the di-Boc derivative 62 (14%). ESI
() MS: m/z 480 (MH").
Step 2: Chlorination of pyrrole ring (63)

A solution of amide 62 (165 mg, 0.34 mmol) and N-chlorosuccinimide (46 mg, 0.34
mmol) in DMF (1 mL) was stirred at 100°C for 2 hours. After cooling the mixture was
poured into stirred water, extracted with ethyl acetate, washed with water, dried
(Na,SO4) and concentrated. The residue was purified by flash chromatography
(EtOAc/n-hexane 5:1) affording 63 (80 mg, 45%). ESI (+) MS: m/z 514 (MH").
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WO 2007/ 110344 PCT/ EP2007/ 052587 98 Exanple 122
5- (2- Am no- 5- brono- pyri m di n-4-yl)-4-i odo- 2- phenyl -

wok@yniwohke- 3- carboxylic acid anmide (N6) o o MNEBRN07/052587

NHz N D H21/ NNHHNN HN N6 5 To ami de N3 (120
ng, 0.3 mmol) in DWMF (1.5 nL)97 NBS (60 ng, 0.34 mmol)
was added and the m xture was stirred at rt for 15 h.
The reaction m xture was poured into stirred water,

the preci pit asgep®sDbplot&itivd of Washas ridi@iugh) y and
dried. Obtained the title conpound as orange solid

(Tezmgolution afigRk Rbwed)- 4% mmedonNeYHEL gns 406 H9H i dioxang)(3 mL)

S R ity Tl rifec B e bl Py

(S0P Yor 1 Exaunpfie cb@@ntration diethyl ether was added under stirring and the

Roisire OB R Eh e b ltiisg BTl Vg iether

Tind dN6d. OfthibENhBZt1d Sorh 0@@(@?%81‘%%3 ng, 0.68 mmol)
in DM (1.5 nL), NS ( 71 mml5)4dvvas added

aHdNlee( ﬁ@rméﬁrQ)OaMP@ﬂﬁpp@(ﬁ 4 (b DS Br154dh/=5Helkz, 1H), 7.35 (¢,

DA T 358G, BEF SRR TP B LERP R AR o

th@Q@l}gzi)IIH), 1amzlt (dgllerj, EJihe) MS: hez gonpvHnyl was obt ai ned
as orange solid (270 ng, 82% . WD 2007/110344

PCT/ EP2007/ 052587 99 Exahkptapled20

- (22A A7 -l LsenVi-filp L i
S e R T
acid amide (N4)

To amide F1 (140 mg, 0.5 mmol) in DMF (1.5 mL), NBS (180 mg, 1 mmol) was added
and the mixture was stirred at rt for 15 h. The reaction mixture was poured into stirred
water, the precipitate was filtered, washed thoroughly and dried. Obtained the title
compound as orange solid (195 mg, 90%).

'H NMR (DMSO-ds / 400 MHz) & ppm 6.96 (s, 2H) 7.28-7.34 (m, 1H) 7.35 (s, 1H)
7.38-7.45 (m, 2H) 7.48 (s, 1H) 7.56-7.63 (m, 2H) 8.46 (s, 1H) 12.01 (s, 1H); ESI (+)
MS: m/z 438 (MH").

The above procedure was employed to synthesize, from F1, the following compound,
using N-iodo succinimide as the halogenating agent.

Example 121
5-(2-Amino-5-iodo-pyrimidin-4-vl)-4-iodo-2-phenvl-1H-pvrrole-3-carboxvlic acid
amide (N5)

'H NMR (DMSO-dy/ 400 MHz) & ppm 6.91 (bs, 2H), 7.25-7.33 (m, 1H), 7.35 (bs, 2I),
7.38-7.46 (m, 2H), 7.59 (d, J/=8.30 Hz, 2H), 8.57 (s, 1H), 11.96 (s, 1H); ESI (+) MS:
m/z 532 (MH").




30 N" NH\/ N~ NH H2N N3 H2ZN 01 5 To a stirred
solution of N3 (50 ng, 0.125 mmol) in dioxane (5 nlL)

waew7DMB44 0.5 nl), 2,6-dinethyl-4-ter-butyl pkhenaP2005052587

ng), palladiumtetrakis (5 ng) and tributyl vinyl
stannane (145 L) were added. 9Bhe m xture was warned at
110C for 8 hours, cooled and concentrated. The crude
product was purified by flash chromatography

(DCM MeOH 20: 1) affordi ngeki@pleii2be conpound as a pal e
yel low solid (24%yield). 1O.IiH NVR (DMSO-d6 / 400 .
V2 Amiggyfibrgmepyrypiding44]) -4 dos2-pheny-1Hrpyrrok-Bganbgyylic
J=1 5 Hz, 1H), 6.49 (bs, 2H), 6.97 (d, J=5.24
ﬁfﬁ‘ﬁ?’f@“@s_?. 37 (m 2H), 7.40- 7.57 (m 3H),
7.61-7.71 (m §H, 8.23 (d, J=5.24 Hz, 1H),
1H); ESI (+ “Nomf z 306 (MH+) . Exanpl e 126
5- (2- AmnQ- yan4-yl) - 2- phenyl - 1H pyrr®e
l'ic acind_dmi O OBr Ko Okt CEtNY-
step 2 \F/ 2\ NXNH1 NOC step 1 NHR 64 C
RNH2 % OOnsOH NHz step 3 W H1' N™N N Re67 HN

% gri_llgigllﬁ% E@H(%{ga’_&é%@ {)ép @I%g(gléeﬁl?g’s,r&gB% )trggl, g)rgﬁ(_ésn?ol) was
(Bedhad @b ¥GurdN@hh (HRQA A fordsTh. MBldachies naddRIwa&NSbured into

the mxture was stirred for 20 mn at OC. Bronpketone
20Thy avas hiherirerdpigde pBSSiltatgd, Washed| thorpaghln dae drigddObtaimed the
react | ] Xt bLryred at OC for 2 hours, then
éﬁ@rcg{gﬁlg?@n%eor%%\ﬁgﬁ? géﬁ /9 hours. After sol vent

r'emovi (DNbealsu %0 WRID @hphit L0844, ROT/. ER260 (h0225B26-7.46 (m,

100
10 3H)7.55-7.61 (m, 2H) 8.45 (s, 1H) 12.01 (s, 1H); ESI (+) MS: m/z 485 (MH").

15

Example 123
5-(2-Amino-5-bromo-pyrimidin-4-yl)-4-iodo-2-phenyl-1H-pyrrole-3-carboxylic
acid amide (N6)

To amide N2 (243 mg, 0.68 mmol) in DMF (1.5 mL), NIS (160 mg, 0.71 mmol) was
added and the mixture was stirred at 50°C for 4 h, then overnight at rt. The reaction
mixture was poured into stirred water, the precipitate was filtered, washed thoroughly

and dried. The title compound was obtained as orange solid (270 mg, §2%).



et hanol (25 nlL) and amoni um acetate (500 ng, 6.5
mol ) were added and the mxture was stirred at room
wo eovparature for 20 hours. The sol vent was renpUBHEPANT052587
the residue was taken up with ethyl acetate and
wat er. The organi c phase was ¥ried and charged for
flash chromat ography (eluant: DCM MeOH 95:5). (btai ned
5-(2-chloro- 5
pyridin-4-yl)-2-phenyl -1 I—Eﬁ)yﬂﬁblez;B car boxylic acid
ethyl ester (340 ng, 50% N H(IDI\/SOdG/ 400 3
&- ﬁpmmllo mgrl(mdln 34:yl)-@7pl}.qz1yl g-pq}nylzl gyl(rqle Jresrboyyligacid amide
3(@%)738752(m 4H), 7.62-7.68 (m 2H), 7.80 (d,
=537, 1H), 7.97 (s, 1H), 8.33 (d, J=5.37 Hz, 1H),

12. 37 (bs, NH+) MS: mz 327 (MH+ StQj@Na
Am nation ' ring (66) 10 A ni xtuhe—0f eSter
65 (120 . t- butyt= car baree 421%5_po
1. 84 mmoly= (16 ng, 0.028 mipl), phllddipm

di acetatey(4.1 ng, 0.0183 nmol) and ce}fum car bonhat e

(240 rrg 2O 73 mBl) in dioxane (3 nL)tMas stQirred at

140C m Ccr owave cvtgfor 20 m nutes. The ¢

et *é?tlﬂéﬂd %%10{1 8k DR (50 mg PA2Frspelhsy dioxane (&g afl%Pé\@%ﬁO 5 mL),
C s y

O B P (B PR T3 Pl AR 1RRyviny1
cshamoarect (dgﬁ aphwetehddedt TheDOMtEe Q4 vEBmSJ at Qﬁ"é] f@ed hours, cooled

5-
fﬂ aplhceatfw} 2hSh&RC- PERANGY ritse-Paridigd pBxy flpgh adrematography
g DOW/VesIe 0014 2t eMing48Nhtle &%ﬁpoﬁlﬁa as &pale %How?’ Qﬁld((?ﬁ}’o)yleld)

3: Condensation to am des (U) sol ution
eslt EMRSGDM&S@ g/ 400 MHHpndppmi A. lét(lddmﬁll(f(& 3.0 hlz,alfd), M4 (dd,

PRe bk T Boa BRI B dcSet L Lt 7aeg? S B 210 7.0

st.57 @RedUnder7. TIeghiGeD, PReSE U-s.24 The 111gsi 1d41)e(bstne) ESI (+) MS:
crude acid 67, was dissolved in DWW (2 nL) and
tea0e MM 1-h HOBT. NH3 (42 rrg, 0. 27 mml ), EDA (52 ny,
0.27 mmol) and DI PEA (0. & ,qh ?r 3 days at room
tenperature (two nore addltlo s of the same anount of
rleQgAmiso-pftidin-byh-2apltenylvd Hepyrs dle-3Af arbpxydizracighamikei (b))

and aqueous work-up 25 with ethyl acetate, the resjdue
was ified by rewerse phaselflash chromat ography
a Wafer® Fr dCyMomMtynx Syst ep PSee General Meth
bt ajfn®d the ti37e conpqupd
( DVB & 409—M—|za—>6
6.81 (bs, 1H),*8'88 (0 2, ,
J=2.68 Hz, 1H), 7.25 (bs, 1 , 7.31-7.46 (m 54—0 7.65

(d, 30 J=B.17 Hz, Q2H), 7. 90 (d, J=5.78 Hz, 11. 64
(bs, 1H); [ESI H m g 308 (MH+). WO 2007, ¢10%44
PCT/ EP2007} Q | ect edr€onpou a
(1), prepa t hods descri bedNj nft h

exanpl es, e Ilst ed if| Table X. The t &bl e shows
char act eri gatton®dat a (HRVB cal cul at ed”andV1 ®=H)

Step 1: Pyrrole ring formation (65)
To a solution of ketoester 2 (350 mg, 2 mmol) in THF (45 mL) at 0°C, NaH (180 mg,
4.5 mmol) was added and the mixture was stirred for 20 min at 0°C. Bromoketone
hydrochloride 64 (635 mg, 2 mmol) was added and the reaction mixture was stirred at

0°C for 2 hours, then at room temperature for 2 hours. After solvent removal, absolute
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found) and the structures, where the hydrogen atons on
carbons are not shown. Table X Structures and data

wo o0075ei3ect ed Conpounds of Fornula | 5 Cpd noPCT/EP2007/052587

Structure MtH M+tH (calcul.) (found) O Al Na | NH2 N
264.1131 264.1127 H\ 0 H2 282 1037 282.1045 N A2
Ne HF O N | NH2 A3 H 282.1037 282.1046 F O N
NH2 A4 N 282.1037 282.1049 HF ON | NH2 A5 H

0L BG 3h3. HA3ZAnmBhiunDaddtaté (DO o I IRo)3%8e added and the
342.0240 H I 1 Br WO 2007/110344 PCT/ EP2007/ 052587
piature was stirred at room temperature for 20 hours. The solvent was removed and the

residue was taken up with ethyl acetate and water. The organic phase was dried and
charged for flash chromatography (eluant: DCM/MeOH 95:5). Obtained 5-(2-chloro-
pyridin-4-yl)-2-phenyl-1H-pyrrole-3-carboxylic acid ethyl ester (340 mg, 50%).
'H NMR (DMSO-dg / 400 MHz) & ppm: 1.19 (t, J=7.07 Hz, 3H), 4.14 (g, J=7.07 Hz,
2H), 7.38-7.52 (m, 4H), 7.62-7.68 (m, 2H), 7.80 (d, /=5.37, 1H), 7.97 (s, 1H), 8.33 (d,
J=5.37 Hz, 1H), 12.37 (bs, 1H); ESI (+) MS: m/z 327 (MH").

Step 2: Amination of pyridine ring (66)
A mixture of ester 65 (120 mg, 0.37 mmol), t-butyl-carbamate (215 mg, 1.84 mmol),
Xantphos (16 mg, 0.028 mmol), palladium diacetate (4.1 mg, 0.0183 mmol) and cesium
carbonate (240 mg, 0.73 mmol) in dioxane (3 mL) was stirred at 140°C in a microwave
cavity for 20 minutes. The crude material was taken up with methanol, filtered through
celite, treated with ethylacetate and water, dried and concentrated. The residue was
purified by flash chromatography (cluant: DCM/EtOAc 95:5). Obtained 5-(2-amino-
pyridin-4-yl)-2-phenyl- 1 H-pyrrole-3-carboxylic acid ethyl ester (45 mg, 40%). ESI (+)
MS: m/z 308 (MH").

Step 3: Condensation to amides (U1)

A solution of ester 66 (42 mg, 0.15 mmol) in ethanol (0.5 mL) and 4N NaOH (0.5 mL)
was warmed at reflux for 2 hours. The mixture was acidified with acetic acid and
stripped under reduced pressure. The residue, the crude acid 67, was dissolved in DMF
(2 mL) and treated with HOBT.NH; (42 mg, 0.27 mmol), EDCI (52 mg, 0.27 mmol)
and DIPEA (0.12 mL) for 3 days at room temperature (two more additions of the same
amount of reagents after one and two days). After concentration and aqueous work-up
with ethyl acetate, the residue was purified by reverse phase flash chromatography on a
Waters FractionLynx System (see General Methods). Obtained the title compound (33
mg, 80%).
"H NMR (DMSO-dy/ 400 MHz) & ppm 5.81 (bs, 2H) 6.74 (s, 111), 6.81 (bs, 1), 6.88
(d, J=5.78 Hz, 1H), 7.02 (d, /=2.68 Hz, 1H), 7.25 (bs, 1H), 7.31-7.46 (m, 3H), 7.65 (d,
J=8.17 Hz, 2H), 7.90 (d, J=5.78 Hz, 1H), 11.64 (bs, 1H); ESI (+) MS: m/z 308 (MH").



O Na NH2 278.1288 278.1276 6 A7 NHO N NH2 A8 H

278.1288 278.1300 O N NHz A9 N NI'S, 278.1288
wQ7Z®7am3%4 H O NHz 10 \ 294. 1237 294.1223 A PCT/BR2001052587

0O N NH2 Al 294.1237 294.1237 HO 0 N\ I NH2 Al2

N 294.1237 294.1244 H O 0 N01 NHz A13 N 309. 0982

309. 0980 H 02N

Selected compounds of formula (I), prepared by the methods described in the examples,
are listed in Table X. The table shows the characterization data (HRMS calculated and
found) and the structures, where the hydrogen atoms on carbons are not shown.

Table X. Structures and data for Selected Compounds of Formula I

Cpd no. Structure M+H M+H
(calcul.) (found)
O
Al N/ \ / | NH,
_ N 264.1131 | 264.1127
H
o)
N N
A2 _ N 282.1037 | 282.1045
H
F
o)
N/ N\ 7/ | NH,
A3 — ” 282.1037 | 282.1046
F
O
N/ N\ _/ | NH,
A4 — N 282.1037 |282.1049
H
F
0
N/ N\ | NH,
A5 — H 342.0236 [ 342.0233
Br
(0]
N
Ab —_ N 342.0236 ([ 342.0240
H
Br




WD 2007/ 110344 PCT/ EP2007/ 052587 103 0 N~ N NH2 Al4

NO 309.0982 309.0980 HI1 \ z 0 N NH2 A15 N 309.0982
w@o®7a8814 H NO 2 O NH2 / \ Al6 N 306.1237 3P6I/LPR8B7/052587

N/ O O NH2 Al7 /N 294.1237 294.1227 NH1 O4 0 Al8

N INS NTO 321.1346 321.1341 1/ HO NH2 A19 /

292. 1444 292.1433 N N/ HO \NH2 A20 N\ 292.1444

292.1430 N/ H

O
N/ \ 74 | NH2
A7 _ N 278.1288 | 278.1276
H
O
N/ \ 74 | NH2
A8 — ” 278.1288 | 278.1300
0]
N/ \ 4 | NH2
A9 — N 278.1288 | 278.1279
H
0]
N
Al0 — H 2941237 |294.1223
O
l
(0]
N/ N\ _/ | NH,
All — N o 2941237 |1 294.1237
H N
(0]
N/ N\ 3 | NH,
Al2 — N 2941237 | 294.1244
H
O/
0]
N/ \ 74 | NH,
Al3 — N 309.0982 | 309.0980
H
O,N




0 NH2 A21 Nz~ 292. 1444 292.1433 N N/ H WO
2007/ 110344 PCT/ EP2007/ 052587 104 0 NH2 A22
wQ@a®710844 289. 1075 N/ HNC 0 NH2 A23 /

XNHN O NH2 A25 N,

NH2 349. 1659 349.1667 A26 NH O T 0 NH2

~N PEGPERDBZA052587
289.1072 N/ H1/ 0 NH2 A24 N 362.1975 362.1977 OrT
H/ 349.1659 349.1672 N O O

(0]
A Yadhs
Al4 N/ N vo. | 309.0982 | 309.0980
H 2
0O
N/ N\ / | NH2
Al5 =/ N 309.0982 | 309.0981
H
NO,
O
NH
/% :
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N
O
0
NH
[\ :
Al7 N 204.1237 | 294.1227
N . H
OH
(0]
NH, .
AlS A Noo | 321.1346 |321.1341
| N \f
N # H
O
NH2
A19 / \ 202.1444 |292.1433
Y
N~ H
@]
NH2
A20 N /N\ 202.1444 |292.1430
Nz H
O
NH2
A21 A /N\ 292.1444 | 292.1433
N H
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N NH2 D1 N 292.1444 292.1444 J I\ FO N NE _ N
282. 1037 282.1039 H WO 2007/ 110344 PCT/ EP2007/ 052587

waoe7mFiB4E2 N\ N |

N 294. 1349 294. 1341

NHz Fl

308. 1506 308. 1511 H2N H |

298.1092 H2N HF 0 NH2 F5 N H 330.1349 330.1359 HzN

0 NH2

O F4 N_NNI

NH2 296. 1194 296. 1191 H PCT/BP2007/652587
~N N 280.1193 280.1194 H2NHO N NH2 F2 -N
H2N H 010/ NH2 F3 -N N N

2 298.1099

@]
NH
A~
A29 NS N 333.1710 | 333.1698
N
\
0
B1 NH2
/ \ 278.1288 | 278.1280
T N
N4 H
0
NH,
C1 J\ 270.0696 | 270.0698
AN 7 S
| N
Z H =
0
NH,
C2 I\ y 254.0924 | 254.0912
| N N 0]
J H
C3 265.1084 | 65.1078
0
N N,
D1 . \ 2021444 | 292.1444
_
- 0
N N,
El . \ 282.1037 | 282.1039
H




F6 -N H 1 N 330.1349 330.1350 H2N WD 2007/110344

PCT/ EP2007/ 052587 107 O NH2 F7 N~ ~N H 0 372. 1455
W@ZB7448% NHz b 0 F8 NH, 356.1506 356.1503 PCINERLOBI/052587

NH O NHZ F9 N H 356. 1506 356.1521 NH2 O NH2 F10 N

c N\ / 356.1506 356.1507 NI1pgN HNH2 O NH2 Fil N

310. 1298 310.1299 NYNHI MO NH2 O NH2 F12 N\ \ H2

324.1091 324.1094 N-NH/ J NH2 0 0O NH2

F 0
N N,
E2 . \ 296.1194 | 296.1191
H
0
F1 N YT ™ | 2501103 | 2801104
>N N : :
H,N H
0
F2 Rl G 294.1349 | 294.1341
>N N : :
H,N H
0
N,
F3 >=N N 308.1506 | 308.1511
H,N H
0
F4 N/ Y | Nk 298.1099 | 298.1092
>:N N . .
H,N HF
F5 330.1349 | 330.1359
Fé6 330.1349 | 330.1350




F13 N\ 312.1255 312.1258 NYN H F NH2 WD 2007/ 110344

PCT/ EP2007/ 052587 108 0 NH2 F F14 N 312. 1255
weid7aaBs N -rNH 1/ NH2 O NH2 F15 /N 308. 1BOBEP2007/052587

308.1507 NY-NHNH2 0 NH2 F16 /N 316.1004 316. 1007

NY-NHF F NH2 0 NH2 F17 N~1p7 F 316. 1005 316. 1014

NYNHI F NH2 O NH2 F F18 N\ 316. 1005 316.1002 NN H

F NH2

O
NH,
F7 372.1455 [ 372.1465
F8
356.1506 [ 356.1503
F9 356.1506 [ 356.1521
F10 356.1506 | 356.1507
0
NH,
/| \
F11 P N 310.1298 [ 310.1299
NN H
Y MeO
NH,
F12 324.1091 | 324.1094
F13 312.1255 [ 312.1258




0 NH2 F19 N 314.0803 314.0804 NYN H I

c  NH2 WO

2007/ 110344 PCT/ EP2007/ 052587 109 O NH2 F20 1~ IN\

waO 2042/18B44 0803 314
314. 0803 314. 0810
336. 1819 336. 1826
332.0713 NYN H ~

308. 1507 NYN H

.0815 NHYN NH2 C

0 NH2PERLPN07/052587

NYN HCI NH2 O NH2 F22 - /N
NY- NHIN O NH2 F23 N 332. 0709

/ F C

NH2 0 NH2 F24 N 1\ 308. 1506

F14 312.1255 | 312.1255
F15 308.1506 | 308.1507
F16 316.1004 | 316.1007
0
NH2
/R
F17 |\ N 316.1005 | 316.1014
N_ 2N H F
hd F
NH2
0
NH,
R F
F18 |\ N 316.1005 | 316.1002
N._N H
h F
NH,
0
NH,
I\
F19 |\ N 314.0803 | 314.0804
N._.N H
h cl
NH,




NH2 0 NH2 d F25 N~ 328.0960 328.0950 NN H NH2 O NH2

F26 N\ 348.0414 348.0431 N,r NHC C NH W
wQOe711B@844 PCT/ EP2007/ 052587 110 O NH2 G PCIWEM007/052587

332.0709 332.0704 N-NHF NH2 0 NH2 F28 /N\ NH2

312.1255 312.1255 NN HF NH29O0 NH2 F29 N 312.1255

312.1256 NYNHF NH2 O NH 2 F30 N 312.1255 312. 1249

F20 314.0803 | 314.0815
0
NH,
F21 7 /N\ 314.0803 | 314.0810
No_N H Cl
h
NH,
F22 336.1819 | 336.1826
0
NH,
F23 |\ /N\ 332.0709 | 332.0713
NN H F
Y Cl
NH,
F24 308.1506 | 308.1507
F25 328.0960 | 328.0950
0
NH,
F26 [ /N\ 348.0414 | 348.0431
N 2N H Cl
Y cl
NH,




NNHF NH2 O NH2 F31 N 1 332.0709 332.0696 NYN H

/[ C NH2 ONH2 A F32 N 346. 0866 346.0859 NYN H F
WOR7MD32007/ 110344 PCT/ EP2007/ 052587 111 O MREPHBB052587

N 332.0709 332.0717 NNHNH2 C O NH2 F34 N

348. 0414 348.0415 N ,NH-~"11@ NH2 C 0 NH2 F35 N

328. 1205 328.1203 NYNH I F NH2 Ow

0
R NH, Cl
F27 |\ N 332.0709 | 332.0704
N_ N H
h F
NH,
0
NH,
F28 | = /N\ 312.1255 | 312.1255
N 2N H
F
NH,
0

F29 312.1255 [ 312.1256

F30 312.1255 | 312.1249
O

F31 332.0709 | 332.0696

F32 346.0866 [ 346.0859




0O NH2 F36 N 332.0709 332.0709 NYNH/ C
NH2 F F37 N 316.1005 316.1000 y F NH2 O NH2 @&

wQa®7a7B74 286. 0756 N N N\ S

|||r

NH2 WO 2007pA1/882b47/052587

F NH2 O

PCT/ EP2007/ 052587 112 0 NH2 & N X 1 286. 0757
286.0765 NYN H S NH2 0 N H 21G3 /N 300. 0914 300. 0911

NYN HS NH2 O NH2

s Cl

F33 332.0709 |332.0717
F34 348.0414 | 348.0415
F35 328.1205 | 328.1203
F36 332.0709 | 332.0709
F37 316.1005 | 316.1000
9
NH,
Gl I\
TN T Y | 286.0757 | 286.0756
i A
NH,




& N 320.0367 320.0355 NYNHNH2 O NH2 S G N

336. 0914 336.0908 NYN HINH2 O NH2 G N S 336.0914
we3®700B4 NYN HINH 2 0 NH2Z N N G/ HNN N NdI/EP2007/052587
435. 2139 435. 2141

H2 NN O 0

x WO 2007/ 110344

PCT/ EP2007/ 052587 113 0 NH212 G8 NNN 335. 1615

335.1621 H2N N H O NH2Z & N N

320. 1142 320. 1142

0
NH,
7\
G2 S N 7 ) 286.0757 | 286.0765
A G
NH,
G3 300.0914 | 300.0911
(0]
NH2
I\ s__c
G4 NN 320.0367 | 320.0355
N_ 2N H
h
NH2
G5 336.0914 | 336.0908
G6 336.0914 | 336.0919
(0]
NH2
A
Ny N
G7 Hg’ 4352139 | 4352141
2 N
o'/\\O




NHO/ H2N O NH2 GI0 N'N N1 / 370.1298 370. 1304

HZN OONH2 G| N N 281.1145 281.1143 , NHIN H2N
w@2NAHZ103@&12 N N 281. 1145 281. 1141 -N H N HZN BCIMER2007/052587

Gl3 N /N N 333.1458 333.1463 YN H H2N O NH2 Gl4 N /N

333. 1458 333.1473 /-N H N H2N WO 2007/ 110344

PCT/ EP2007/ 052587 114 0 NH2 G15 i 336. 0914 336. 0922

NNHS

0
NH
~ LV~
G8 N\FN N 335.1615 | 335.1621
H,N
N
H
G9 320.1142 | 320.1142
G10 370.1298 | 370.1304
G11 281.1145 | 281.1143
G12 281.1145 | 281.1141
G13 333.1458 | 333.1463
G14 333.1458 | 333.1473




HZN O N NH2 H HNN H 356. 1506 356.1518 0 N NH2

308. 1506 308.1504 LI NNINHNON Mo ML NNNH
wQ@b7amse 294. 1335 HZN H O M N-=N N 322. 166PCT/EP2007/052587

322.1667 H2NHO M3 N " 370 N N .1662 370.1668 H2N

HO M "~N N H 376.2132 376.2142 H2N H 1 0 ~\ |

384.1819 384.1806 M N H" H2 W 2007/110344

PCT/ EP2007/ 052587 115 C O Ni N~N N | NH2 314. 0803

314. 0800 TN H
G15 336.0914 | 336.0922
(0]
N N,
H1 HN>=N N 356.1506 | 356.1518
O
L1 N YT ™ | 3081506 | 308.1504
N N : :
HN
(@]
.Me
M1 N YT R 294.1349 | 294.1335
>=N ” . .
H2N
(0]
N NJ\
M2 ALK 322.1662 | 322.1667
H
H2N
[e)
/] N
M3 N <] N | 370.1662 | 370.1668
H,N H
0]
N
M4 IO | 3762132 [ 3762142
H,N H
0]
v N
M5 (el H/b 384.1819 | 384.1806
H,N H




N2 N~N N |

wWae 3979438 435. 9396

531. 9126
483. 9264
332. 0709
376. 0204
PCT/ EP20
306. 1349

2 358.0298 358.0302 H2N H O NH2 N3 -N
N 406. 0159 406.0143 H2N HBr Br 0O N\d NN N | 2
HON H1 | 0 NF~=- NH2 N5 NN/EP2007/052587
531.9113 H2N HBr I 0 N NH2 N6 -N N
483.9260 H2N HCI Q15NN NH2 N7 -NN
332.0710 HNHZ2 F Br O N8 NNN NI NHL 2
376.0206 HN H 2 F WD 2007/110344
(] 05253 116 qON o /7 I Nz O1 N N
306. 1363
N1 314.0803 | 314.0800
Br o
N2 N/ » | ik 358.0298 | 358.0302
N N ’ ’
HN H
O
N3 N YT ™ | 4060159 | 4060143
=N N : :
H,N H
Br Br (0]
N4 N/ < | Nk 435.9403 | 435.9396
YN N ' ’
H,N H
rr 9
N5 N YT ™ | 5310126 | 5310113
N N : .
H,N H
Br | §
N6 N/ < | k 483.9264 | 483.9260
YN N . ’
H,N H
cl 0
N7 N/ Nand | N 332.0709 | 332.0710
=N N : :
HN H i
Br Q
N
N8 >=N N 376.0204 | 376.0206
HN H
F




0O P1 N / NH2 188.0818 188. 0822

/1

265.9935 H Br

0O RN\ /

- 3111,

O 0 0 Nal/ I

N H 0N \

NHz QL N 270.1601 270.1602 HO N NH2 Q2 H
wW@2720088 371. 2083 N | ff-
271.1548 8 @B NHNH ORL N \ /|

NHz 20AT/EB1H87/052587

NH2 265. 9923
MINH2 281. 9985 281. 9981

)-NNB H2NH F O R3 N \ / | NH2 283.9829 283.9832
H Br WD 2007/ 110344 PCT/ EP2007/ 052587 117 O
— 0
N N
01 N 306.1349 | 306.1363
HN H
0
P1 N N NH | 1880818 |188.0822
=/ N
H
0
NN,
Q1 —/\ 270.1601 | 270.1602
H
(o}
N W
Q2 =/ N \// 371.2078 | 371.2083
N__O
T
(o}
0
N
Q3 _/ 271.1553 | 271.1548
H
NH
o
Rl | N N NHz| 2659923 | 2659935
— H Br
o)
g NH
R2 Nw 2| 281.9985 |281.9981
>=N N Br
H,N
F 0
R3 | N N NH2| 2839820 |283.9832
— H Br




N NH2 S1 -N 297.0805 297.0804 H2N O Ti

281.1033 281.1023 H2N O N \ NH2 U
wQ7I®7amss H2ZNHF O N NH2 vi
HZNHC 0 N NH2 zi

NON o | 2

_ N 279.1240
NN N 298. 1099 POBERDODV052587
NN N 314. 0803 314.0796 H2N H WO

2007/ 110344 PCT/ EP2007/ 05258717 118 NM5-015 CLAI MS 1.

A conmpound of the formula (1):

RR4 5 CONHR3 N

~G W

R6 R2 (1) 5 wherein Gis CHor nitrogen atom Wis
an oxygep atom WNRI or S(O,,g n (s 0, T of Z; R 4dnd
R3 i ndepgndent |y h kN at om of an
optional |y bst i PC gro
cycl oal kyl, "al ker H%gik(?l1b&*&%h
het erocygl yl al kyl
0
1 NI ™ | 2811033 | 2811023
=N © : :
H,N
0
N2 | NH,
Ul _ N 279.1240 | 279.1248
H,N H
F 0
Vi N/ ) /l " 298.1099 | 298.1100
=N N ' '
HN H
c 9
71 N/ ) /l " 314.0803 | 314.0796
N N ' '
HN H
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10 aryl al kyl, heterocycl yl oxy-al kyl and al koxycar bonyl
group; R2 is hydrogen or hal ogen atom or an

we@pioronmshkd y substituted group sel ected from arptT/EP2007/052587

cycl oal kyl and heterocyclyl group; R4 is hydrogen or
hal ogen atom or an optional l1y8 substituted al kyl or
al kenyl group; R5 is hydrogen or hal ogen atom 15 R6
is hydrogen atomor NHR7; R7 is hydrogen atom an
optionally substituted group selected from al kyl, NMS-015
arél, cycl oal kyl and heterocyclyl group or -COR1L

Ri is as defined above; or a pharnaceutically
CcGe e with the proviso that the
q ?ﬁ%&@%éﬁdggﬁ%gi Ea re excl uded: 20 2,
5 di (pyridin-4-yl)- th|op
2, 5-di(pyridin-4-yl)-thydphene- 3cegjifoxylic acid
met hyl am de, 2, 3

5-di (pyridin-4-yl)-4fe ﬁ;}
amde, 5-pyridin-4-y ﬁUramN = %boxylic acid

[ 4- met hoxy- 3- (4- et higl - pi perazi n-1T2yl)- phenyl ]
-am de, 25 5 pyridin 4-yl -furan-3-carboxylic acid
(1- et hyl - , 3, 4-tetrahydro-quinolin-7-yl)- am de and
WO 2007/ 110344 PCT/ EP2007/ §B2587 119 N[ 2- ani no- |

(2, 4-di chl orobenzyl )ethyl] -5-
@&?ﬂ%thylanino)pyrinidin 4-yl] thiophene-3
(gag@ﬂ%@ghg%mlgomA compound of formula (1) as defined
in claim1 characferized in that Wis NRI, R 5 and
FWIS Al e etomn, WRleprSé@bnm byl @gén at om or an

o gilnlﬁl lll_%lepen ﬁnt (f;r W ge%e% t I§¥1r0 an&% &r ?aglgo ltql?)naltlﬁl bFiltuted group
sukested titone dikar, y:lyc]gﬁlﬁyllp alk3nylAalk9n O HEeroo¥cl 10 h&ldioay(ﬂj'])ﬂkyl aryl,
as defined in claim1l or 2, characterlzed in that Wis
Nirylalkgd hetgroerudWary-aFat ayletkowsibeny! 8FPUBpt i onal |y
AL A NP P T SOOASE BRI ar.
he@ba%&VﬁMykK@mmlblgme and R6 i sSNH2. 4. A conpound of

Wi B ol g 08 of By oo iGPLFAROLP RS BRor

aypayddeaf orff atoguh atofd;) as defined in any of the
preceding clainms, or a pharmaceutically acceptable
é%ﬁﬁhYﬁ@g%U?mnWﬁP%ﬂbbs sel ected fromthe group

GON S iRGePfatom 130 optionally substityted lected fi Ikyl, aryl
-7phen§//%1 ge yar(l?ml nn40py10?a#p§§rsrlo - car S%>e<§/eclic Gcia

a:m:]ddkylmn)i heterocyclyl group or -CO-Ry wherem R; is as defined above;
)ﬂr N p%g lﬁ%&:gﬁa@]y Aée)p?ab@/ rséd%j tﬂereofy Iw1 th tlféylr)rro%s% t%a %ebgo)ilowmg

compounds are excluded:

nd,3- carboxyllc aci d ani de,

ol e- 3-carboxylic acid

2, 5-di(pyridin-4-yl)-thiophene-3-carboxylic acid amide,

2, 5-di(pyridin-4-yl)-thiophene-3-carboxylic acid methylamide,

2, 5-di(pyridin-4-yl)-4-methyl-pyrrole-3-carboxylic acid amide,
5-pyridin-4-yl-furan-3-carboxylic acid [4-methoxy-3-(4-methyl-piperazin-1-yl)-
phenyl]-amide,

5-pyridin-4-yl-furan-3-carboxylic acid (1-methyl-1,2,3,4-tetrahydro-quinolin-7-yl)-

amide and
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2-(3-fluoro-phenyl)-5-pyridin-4-yl-iH pyrrol e-3-carbox
ylic acid am de (A3),

w@2qp4Aid3wor o- phenyl ) - 5- pyri di n-4-yl -i H pyrr ol ePGFEPIIDDHE2587

ylic acid am de (A4),
5-pyridin-4-yl-2-o-tolyl-lHpy¥rol e-3-carboxylic acid
am de (A7), 20

5-pyridin-4-yl-2-mtolyl -l Hpyrrol e-3-carboxylic acid

a‘m[li@mﬁﬁs]) (2,4- dlchlorobenzyl?ethyl] -5-[2- (methylammo)%yrlmldm 4-yl]
yr|d|n4y tolyl-I'H pyrrol e-3-carboxylic acid

a lgghe(np@ carboxatmc?e
2-(3- rrethoxy phenyl) 5 pyridin-4-yl-iHpyrrol e-3-carbo

| d
8 USoiBaags ot BHEA O & dsfiordimelaing | chimggizedin gt ApHR . R

IR iAGdpEn @Y ek ALY hyd t tionally substituted alkyl
?%gr%l tro- phe yTI;r pyyr e enal()H)l/lor T Oppif);l?o}ll e-3-car k?oxyygmul)’

|a|nd Raas HHamvd@re(lmM)s hy2Bogen atom or an optionally substituted aryl group.
25 (35O GRS TP AR s o HF BYST SRS B w s

Zvl(lg K- Idpmhh&dlﬁ@@nmbbn & Ay sptidinAH systitutdoyk ¥10dr6us -RAand Ry
rboxylic acid am de

gcmfyffqna hrdraggn aiomgnRe ;bih%% ogtignally gupsityted aryb-og detseeyrlyk group;

Mhkamge (). . .
uran- 3 yl -5-pyridin-4-yl-i Hpyrrol e-3-carboxylic
aciAdcanpaied OCEBrmula (1) as defined in any of the preceding claims, wherein W is

= 3- uor o- I din-4-vyl)-2-phenyl -1 H pyrrol e-3-carbox
T R SRmhd frafsn'anty
5. (8- édnl}iﬁihﬁdmfff(ﬂﬂnﬁta4ﬂy|a)s a’efﬁre& ollnyhny of e rpe¢RdiBg canib®, or a

lic acid anm de E
p\é TRaeEeiGaliy agqepta leﬁH]éHVFQ Pwtﬁyb ’rSéF]éCtSd Q% Frque cqpsiging of:

1) B (12
@% Iynl(-g: :p%mdma %l lﬁg& e-3- Calrlﬁxf),%/l(r: ?%1 gmédec grlgoxyl o
a”c(2dﬂ1a1mther(yﬂ:)2§ -pyiidin 2!@5&71/11 p93dle- 3RATHERPHO 0 @6REEA2),120

52p§77’ ﬂ?‘ﬂr% .Pﬁe%lx/? Pyodip -y EPEr Rl SRS oY e BSP ABYE. @ 3ar b
XL ﬂu@‘or@-fp‘)h@hy% §2r1d1(11'_44§1rlfﬁpﬁfﬁolam-éh@boxyhc acid amide (A4),

£r|md|n4%/ (4-fluoro-2-neth phenyl) 1H-pyrro
| p}Sldéraﬁtyér%yq qulaléi ﬁyrr%lm3d@r110Fxxhs aci alsuctez(

Bl oy g gl e
Spmrrldm d+yﬂ}—24p yﬂ})l 121-02rPedi-cuethdxylie phie agnhc)er(AH),pyr rol e- 3-
|
iyl BRES AT P oardt SHammy s prideiar
@(M&%bk;ﬁp@&ﬂyq 5- %ﬁlm@mﬁﬂﬁiom -53: o(aﬁfo& 1@&2:1d amide (A12),

di f |1 uor o- phenyl rrol e-3

ng # sTymh@n}él:gwrl@ﬂmﬁdél (HEpyyrolesi-gapb lﬁ@md arh c (A13),

PPNy X iy Py L RL0c RRRRIL beid i (g >

52—(223 émerthyl-myenyiﬂ SHppeidinyd- yl-IZH p2erclai Jocambgpdybin i) -atiiapiA20),
Og pyrlsdng: Ty?% tﬁlopﬁenag y? lﬁ pyrrole g cgfr%zn’(ylic acid amide (C1),

2-furan-3-yl-5-pyridin-4-yl- 1 H-pyrrole-3-carboxylic acid amide (C2),
5-(3-fluoro-pyridin-4-yl)-2-phenyl-1H-pyrrole-3-carboxylic acid amide (E1),
5-(3-fluoro-pyridin-4-yl)-2-o-tolyl-1H-pyrrole-3-carboxylic acid amide (E2),
5-(2-amino-pyrimidin-4-yl)-2-phenyl- 1 H-pyrrole-3-carboxylic acid amide (F1),
5-(2-amino-pyrimidin-4-yl)-2-o-tolyl-1H-pyrrole-3-carboxylic acid amide (F2),
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5-(2-am no
-pyrimdin-4-yl)-2-(2-chl oro-4-fluoro-phenyl)-1H pyrro

wo es03A0srboxylic acid am de (F23), 5-(2-an nOPCT/EP2007/052587

-pyrimdin-4-yl)-2-(2,4-dichl oro-phenyl)-1H pyrrol e- 3-
carboxylic acid 20 amde (F28), 5-(2-am no
-pyrimdin-4-yl)-2-(2-fluoro-4-nethyl -phenyl)-1H pyrro
| e-3-carboxylic acid amde (F28), 5-(2-amno

-PY2L driin8lipfrifhidih H=y-0 42 flud - ﬂle%ylgﬂtfhgifmﬂé"@ nykHoxiE PYEH O amide

| e- 3-carboxylic acid am de (F30) 5 5-(2-amno
(B¢hi ni di n-4-yl)-2-(2-chl oro-5-fl uoro- phenyl)-1H pyrro

I I
S5 o A S BRI B o ai
lagmi@e @aABRoxylic acid am de (F33), 5-(2-am no

Ry S s er R e ol - e acid

-yad A1dy,n- 4- yl ) - 2- (2-f | uor o- 3- met hoxy- phenyl ) - 1H pyrr
ol e-3-carboxylic acid amde (F35), WO 2007/110344 )
PelRr ERpo0TI05EBE7Y)-2432,35limpthyplsey)- 1 H-pyrrole-3-carboxylic acid

n-4-yl)-2-(4-chl oro-2-fluoro-phenyl)-1H pyrro
a%éé{:ﬂ ?a’oxylic acid amde (F36), 5-(2-am no

YE2raminaipyridvidih B-y3-0 22 Brdiffwerpipboyl)- 1 Hpypyler bbablxydiar bo  acid
xI.ic 'd am de (F38), 55-(2-arn'no
%‘W‘? ﬂiﬁg"n 4-yl)-2-(2-chl oro- 3- met hoxy- phenyl ) - 1H pyrr
o- @'é?rmﬁ@fp@ﬂ?fﬂdlhﬂ ylﬁQl(Q 4%@&0%3{%}1) 1B-fyZoRM- Bzﬁboxyhc acid
- pyrim din-4-yl)-2-(3-nmethoxy-2-met hyl - pheny) 1

Hﬁpsi?ﬂﬂﬁb 3 -carboxylic acid anide (F40), 5-(2-ami no

éégédﬁ‘ngg X?hllc}’ihh -4 g?(z %rﬁlﬁﬁ&g ih%éj%ﬁ-‘;%ﬁ?%}@éﬁr%kﬁ%r MO acid

car IC ac 0 am
amade(ﬁlﬂb,n 4 yl)-2-(3-brono-2-chl oro-phenyl ) -1H pyrrol

b d - (2-am o
Sorranamsm eyl e Tsbrubis %f—a%ﬁ@- Jfayorpipgeid gide
qr@g ar boxylic aC| d amde (F43), 15 5-(2-am no

i m di n-4-yl)-2-(2, 3-di brono- phenyl ) - 1H pyrr ol e- 3-
aﬁ? Np-PYEHBIGN-4ayh- E(2(cp14349 -4-fluoro-phenyl)-1H-pyrrole-3- carboxyhc acid

amide (F23),

5-(2-amino-pyrimidin-4-yl)-2-(2,4-dichloro-phenyl)- 1 H-pyrrole-3-carboxylic acid

amide (F26),

5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-4-methyl-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F28),

5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-3-methyl-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F30),

5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-5-fluoro-phenyl)-1 H-pyrrole-3-carboxylic acid
amide (F31),

5-(2-amino-pyrimidin-4-yl)-2-(3-chloro-2-fluoro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F33),

5-(2-amino-pyrimidin-4-yl)-2-(2,3-dichloro-phenyl)- 1 H-pyrrole-3-carboxylic acid

amide (F34),

5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-3-methoxy-phenyl)- 1 H-pyrrole-3-carboxylic
acid amide (F35),
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5-(2-am no
-pyrimdin-4-yl)-2-(3-brono-2-fl uoro-phenyl)-1H pyrrol

we2@7aaBboxyli c acid am de (F45), 5-(2-am no PCT/EP2007/052587

-pyrimdin-4-yl)-2-(3-brono-2-net hyl - phenyl)-1H pyrrol
e-3-carboxylic acid 20 am de2(F46), 5-(2-am no
-pyrimdin-4-yl)-2-(2-brono-3-nethyl - phenyl)-1H pyrrol
e-3-carboxylic acid am de (F47),

- (ZZatﬁhﬂb ipYdih Al l)-D=(4-=cHloro-2-fldrdBhddQBYIH B pyrrole-3-carboxylic acid
-rrethzl enyl)-1 Hpyrrole-3 -carboxylic acid amde

(g (F 5 (2-am no

-Soéaéréboxylp Clﬁlé%’i%l ﬁ) (2-?(%- r%&rggxa%yli}? B?Xﬂek—%%& QLifamhide

(598),m di n- 4- yI) 2-(2-fluoro-4-net hoxy-phenyl)-1H pyrr

3- b

iy e e e Ry B lec eyt
(ﬂcgﬁﬂlg@m I|c 30 acid am de (F51), 5-(2-amno
éprlmd|n4 [)-2-(2-Dbrono-4-fluoro-phenyl)-1H pyrrol

HRPPTYYMIEnHcy i 2-(Armeeoxy 5 pthyineh o b 7/H- peraala- 5 carboxyhc
RGH FEA0AHo 252587 122 5-(2-anino

-pyrlmdln yl)-2-(4-met hoxy- 2- net hyl - phenyl ) -1
H—@yztmmb@yﬂnnch&rﬂrbyd)egu(ikchlom: B dlvanm-peeny Ba3)-pyrbelé-2-a@maxglic acid

n-4-yl)-2-thiophen-3-yl -1 H pyrrol e-3-carboxyl
|a§¥ {Béqétm de (d), 5-(2-am no

'5P(SQ"—zirﬁihQJp@r1ﬂnddh-)4 %) QHB%@&S@Q%Y(JrOJpHEI@Y)L 119 p9rrdkCREDBRWIC acid

ic acid amde (& 5 5-(2-am
aﬁ}lﬂ@(ﬁ‘@i’,n 4-yl)-2-(5- methyl-th| ophen 2-yl)-1Hpyrrole

Zleﬂf;lnﬁgm ﬁ)(fd@(ﬁ g)-%-g?bg(ﬁgé-?%l o 8&&3@?1@%}/&8“3 carboyiyhc acid
-a&nd@(ﬂale)gyl ic acid amde (&), 5-(2-amno
gt S T GE e M d AL A e

a@qlgggma pyr i md| n-4-yl)-2-phenyl -1 H pyrrol e- 3- car boxy
IlcaC|damde 5-(2-am

5p§2r4mm@hpbrrmuc§m)4 vi)- ?Zda@rcgzn%ﬁeﬂwm-pmibrlrfbpmgleéackabWIlc acid

|a%)glﬂ gmde (N3), 5-(2-amno
-5-chtoro-pyrimdin-4-yl)-2-(2-fluoro-phenyl)-1H pyrro
| Se(23armsian periylidin-4ay)-a-(3-booras2 decthNphenyd)-( B-@ymole3 -carboxylic acid

- 5-.0r -pyrimdin-4-yl)-2-(2-fluoro-phenyl)-1H pyrrol
%E%&%bxyl ic acid

5-(2-amino-pyrimidin-4-yl)-2-(2-bromo-3-methyl-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F47),

5-(2-amino-pyrimidin-4-yl)-2-(4-methoxy-3-methyl-phenyl)- 1 H-pyrrole-3-carboxylic
acid amide (F48),

5-(2-amino-pyrimidin-4-yl)-2-(3,4-dimethoxy-phenyl)-1 H-pyrrole-3-carboxylic acid
amide (F49),

5-(2-amino-pyrimidin-4-yl)-2-(2-fluoro-4-methoxy-phenyl)- 1 H-pyrrole-3-carboxylic
acid amide (F50),
5-(2-amino-pyrimidin-4-yl)-2-(2-chloro-4-methoxy-phenyl)-1H-pyrrole-3-carboxylic
acid amide (F51),

5-(2-amino-pyrimidin-4-yl)-2-(2-bromo-4-fluoro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F52),
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am de (N8), 5-(2-am no
-pyri mdin-4-yl)-2-phenyl -thi ophene- 3-carboxylic acid

w@eiodae103%i ), 5-(2-am no PCT/EP2007/052587

-5-fluoro-pyrimdin-4-yl)-2-phenyl -1 H pyrrol e- 3- car box
ylic acid amde 20 (VI) and1% (2-am no

-pyri mdin-4-yl)-4-chl oro-2-phenyl -1 H pyrrol e- 3-car box
ylic acid amde (Z). 6. A conpound of formula (1) as
CBE(fzi-ﬁﬁiﬂoJp@riﬂﬁmnaﬁyn-Qq4ﬂﬁe¢m@m&eﬂiyabn@,ypqmv\-ﬁymle-3-carboxylic

pharmaceuti cally acceptable salt thereo Ich is 25
gedande 4553),
Sieb Pt Al e bRt nde o,

-5p42r aminchipyrishidih Y-13)-0 2hidpltinehly bt 3-pytreleyd-arbokyfiy aridlagvide (G2),

carboxylic .aci.d ] F26). and 5:(2- no .
iy e S g S arcase G- D RRigns sty ipeeid
lgnide @@@)boxylic acid 30 am de (F36). 7. A process for
preparing a conpound of fornmula (1) as defined in

St Er #nino-pyFimedin-4pylhéd S shlosrriondies-2- YAp! Haoyolet dgarkoxylic acid

PCT 07/ 052587 123 a) coupling a conpound of
fag}xﬁ(gﬁﬁ RO R4 OH 5 Necyclyl NYGR- R6 1E

Vih@r enino BFchlR4;pyRbidiRE - dind -pBeryld Hhpyneti3rmdbaxmlic had amide
3&(1 cyclyl is an optionally substituted group
Mocted form ar yl, cycl oal kyl and heterocyclyl group,

5-@L4hi86-5Wrb hoafriabdin\alied -Ffrehm 10f- parsent @ baitit 8hdkhyde
in the presence of a condensing agent, or with an
dM2he of formula R3-NH2, wherein R3 is as defined in

im: - ) f -
Goft Mo ph AR AP0 S GRTR R S o cRTR  feld fie (o),
def2-ameidoiSrchidraipyrilnidiaddyR2- (2 fluarp -pipdnly D Aldd-pyrrole-3-carboxylic acid
subaté\i ted group selected formaryl, cycloal kyl and
HEt'er ijcl yl group; 10 b) optionally converting a
@@Qﬂiﬂgd‘)&ofr@[ﬂ?ﬁlﬂlﬁdi@@- ID-Qt(Qafﬁﬂ)%-BEernygLm-@&@&%-.’;-carboxylic acid

, and,

conpound of fornula (I i f desired, converting
andghBInd of formula (1) into a

5-(2-amino-pyrimidin-4-yl)-2-phenyl-thiophene-3-carboxylic acid amide (S1),
5-(2-amino-5-fluoro-pyrimidin-4-yl)-2-phenyl- 1 H-pyrrole-3-carboxylic acid amide

(V1) and

5-(2-amino-pyrimidin-4-yl)-4-chloro-2-phenyl-1H-pyrrole-3-carboxylic acid amide
(Z1).

6. A compound of formula (I) as defined in any of the preceding claims, or a
pharmaceutically acceptable salt thereof, which is
5-(2-amino-pyrimidin-4-yl)-2-(2,3-dimethyl-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F15),
5-(2-amino-pyrimidin-4-yl)-2-(2,4-dichloro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F26) and
5-(2-amino-pyrimidin-4-yl)-2-(4-chloro-2-fluoro-phenyl)- 1 H-pyrrole-3-carboxylic acid
amide (F36).

7. A process for preparing a compound of formula (I) as defined in claim 1, which

process COIIlpI'iSGSZ
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pharmaceutically acceptable salt thereof or converting
a salt into the free conpound (1). 8. A process for

w@e@paridmg a conpound of formula (1) as defi neBICT/RP2007/052587

claim1, which process conprises: 15 a) amidating a
conpound formula 5D R4 R5 M3 N cyclyl ~ rG Fl1<l ~

R6 5D wherein RI, R5, R6, G and cyclyl are as defined
inclaiml and R4 is as defined in claim 1 but not
m?d&qgﬁga@b w6k m@piigonal Iy converting a conpound

of formula (I) into another different conmpound of 20
formula (I'), and, if desireg, cogiverting a conpound of
formula (1) into a phargacefti ®H acceptabl e salt
thereof or converting a $alt /Mo the free conpound

(). 9. A process for iNTOay@dynpound of formul a
(I') as defined in clai 1,GV\,hi' h process conpri ses:

a') coupling a compoun \ﬁ fo la 2D WO 2007/ 110344
PCT/ EP2007/ 052587 124 05 R OH N HR2 rG R6 2D
wherein R2 is hydrogen oréhal dgen atom and R5, R6,
and G ayejas,defined in claiml1,. ejther wth an .
AR ReoRim ot “hofte s USBerb n el hond v el diceptionally
QlibAit@ed s@18cte @fRMary| 06y Mal ity 2t Rétér0 1 gk@prul a

R3- NH2, gmﬁg?ei n RB3is ag}é ef i nﬂgd in cl aieym&}fl,git I’}l)runéI 5 )
sHher Withhen 2ctivated SUAO MR apsorally infermsessnes/ ofq qqndggsing
2o/ SPRE BhOTORRMh TR RENTINEAARR, X AR RERN, thus
atoni a'"1l) optionally conver i ng the resultant

cbmpoog d codpduodrd fe@n(uld (IMsedegined RXlaisy hehagenWV iaN&ky wherein

! t'? 8%@%“25 E)‘[h,?clgl?lp Eur?rr]lg l?zfis 219 (r)lg{yolngll)g é&bs%?erdeglrgup%%lelcfsed form aryl,
cycloalkyl and heterocyclyl group;

b) optionally converting a compound of formula (I) into another different compound of
formula (I), and, if desired, converting a compound of formula (I) into a
pharmaceutically acceptable salt thereof or converting a salt into the free compound (I).
8. A process for preparing a compound of formula (I) as defined in claim 1, which
process comprises:

a) amidating a compound formula SD:

R

4
R5
N/ N /l?l\ cyclyl
sl
RG
5D

wherein Ri, Rs, Rg, G and cyclyl are as defined in claim 1 and R4 is as defined in claim
1 but not hydrogen atom, and

b) optionally converting a compound of formula (I) into another different compound of
formula (I), and, if desired, converting a compound of formula (I) into a
pharmaceutically acceptable salt thereof or converting a salt into the free compound (I).
9. A process for preparing a compound of formula (I) as defined in claim 1, which
process comprises:

a’) coupling a compound of formula 2D
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optionally substituted group selected formaryl,

cycl oal kyl and heterocyclyl group 10 and/or a'?2)
w@owweIBikng the resul tant conpound of fornmul a ¥¢Y/EP2007/052587

wherein R is hydrogen atominto another conpound of

formula (1) wherein R is anlieptionally substituted

group selected fromal kyl, cycloal kyl, al kenyl,

al kynyl, heterocyclyl, aryl, heterocyclyl oxy-al kyl and

al koxycar bonyl; 15 and, if desired, converting a

compound of formula (I) iMoo a plapmaceutically

acceptabl e salt thereof off co rting a salt into the

free conmpound (I). 10. se~fror preparing a

conpound of formula (I)NasldefNned? n claim1, which

process conprises: a') ggé%vin a conmpound of formula

3Aor 3BBgR5 0035N NR4RLO N, GH X N~ N CyCy

/ TGH R6 20 3A R6 3B whérein R3, R5, R, cyclyl, X G

arieras RIat hi@dgdhorchad¥h htnthnd e, Ryl G afey RFRBE $n laim 1,

solid support to which the chem cal nolecule is '

|Githideith an@ctivatedyiosnredpmmeeng.erntiongn Wethe @seseregmf a condensing

0 .of far e i n .S, o &1 om:

SRR i B Db e b R BB S 1, ths

sblatthed chopru@t i foroylal(Dakwhgtein Ny R0Q,7R 1 kAB4dogen atom and R; is

PCE/EPZOO?/O 2?87 125 and heterocyclyl group, into a

SWARgER B0 YR a8ht abl e salt thereof or converting

&) BlidnallftcBntdind 1R LRIMAUADoAd of imuld (PIWESSH H,A5 halogen

preparing a conpound of fornula (1) as defined in

clteih nintp, aggthehcompaypesef Eomplai e svhosein) Re gygiyfiggery atom or an

Co?)ﬁgﬁ)&fl@ds&fstitfu%rdnyoﬁp BRRd R %9}7&, (W:ﬁ%@yyland Nfe%r&@cl@? group

and/or

a’,) converting the resultant compound of formula (I) wherein Ry is hydrogen atom into
another compound of formula (I) wherein R; is an optionally substituted group selected
from alkyl, cycloalkyl, alkenyl, alkynyl, heterocyclyl, aryl, heterocyclyloxy-alkyl and
alkoxycarbonyl;

and, if desired, converting a compound of formula (I) into a pharmaceutically
acceptable salt thereof or converting a salt into the free compound (I).

10. A process for preparing a compound of formula (I) as defined in claim 1, which
process comprises:

a’) cleaving a compound of formula 3A or 3B

0
Rs O R O
& NR, 5 NR;
N N
N N™ "X N, N~ “cyclyl
Re 3A Re 3B

wherein R3, Rs, Rg, cyclyl, X, G are as defined in claim 1 and the symbol -0
represents a solid support to which the chemical molecule is linked,
and, if desired, converting the resultant compound of formula (I) wherein W is nitrogen

atom and R; is halogen or an optionally substituted group selected form aryl, cycloalkyl
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wherein Wis an oxygen or sul phur atom R4, R5, R6 and
G are as defined in claiml1 and cyclyl is an

we@pioronmshkd y substituted group sel ected form arptT/EP2007/052587

cycl oal kyl and heterocyclyl group, either with an
activated formof ammonia, optionally in the presence
of a 10 condensing agent, or with an am ne of fornula
R3-NH2, wherein R3 is as defined in claim1, thus
Ql*ﬁﬂ aktRidegel gaﬂw GitB A phbrnbREwaBy bdcepiabRIsglt heWoif Sr ehverting a
% gen or sulphur atom and R2 is an optionally
§it¢ thetfeeg cgppapnds@)-ect ed form aryl, cycl oal kyl and
t
an% RS pRPRARE o QAR 88 Rl M bhnbaim 1. which
qooEsucanwfses: 15 fornmula (1), and, if desired,

nvertln ormula (lI) into a
ﬁﬁﬁ?‘fﬁi‘?g PE’QPP&D%{[%E%@%@{% salt thereof or converting
a salt into the free conpour‘g (1. 12. A process for
prepari ng a conpound of fiBg a HgnHas defined in
claim1l, which process cponprjsges. a) reacting a
conmpound of formula 9 fr}/ | N ocyclyl rGH
20 L 9 wherein L is a Neav ng'gr oup such as hal ogen,
met hansul phonyl or neth [finyl and R3, R5, cyclyl
and G are as defined abgyve, z&her wi th an activated
formof amonia, like [Bthiu
blstr thIS|I the

eaelrcl:gﬂee rr}%’ Ixazée I)esrlil?ﬁhur atlomo kﬁ Shy aZI naée (F fivs V\i (galmland
ro@dlybisla@rbptlonaam d0Bstit@ed \wtdup salactadrifarenh 4F1, toclsalky and heterocyclyl
R7- NH2, WO 2007/110344 PCT/ EP2007/ 052587 126 where
FPOYRs citbery 3fthnaty aeipwies, farm af pamoatas| apsiese lao@prheneresence of a
tc'BH&en@%%E’dg@htn Or @wﬂhozﬁp QMHQ ofForth@h RULRA | Wh@Sind€f i N8 Cheﬁned in
above erein Wis NRL, i's hydrogen at om and3
NiimRZ thusrbtainihg de@nmdnd obfwmulal (h)gwlaerclo gasiaul OUfIgen or sulphur

formul a (). into a phar t etable sal t
et B il SRR SPBERN fRybYssiRRA SR CiiSl, affbatiot and
(HederodyclBgrofpiret hod for treating cell pr oI [ fer ative

di sorders caused by and/or associated with an altered

gy SPEPIRlIK cAREting ¢ P%P@ﬂrm dormpdngy inde aneths differertyGoppound of
thrIﬁJlgrag'ﬂa ?o if1& 1re& h%&l%%f’tl | ne](}f ﬁ%%hﬁ’c? (ﬁ”[fb'ﬂﬁgulé’f (I_ﬁemto a

conpoun as d claim1l. 14
ristumot cetoedy dccngtabka salt shemOI 8r €@etting atsalm gntc élelfree compound (D.
a; Oﬁ pféﬁcregsit to\é %&e%hl%géggq&ﬁ%oglglg%? gortn)(ﬂa (% 1ne il c? Iu?ltlegvhwh

process COIIlpI'lSGS.

a) reacting a compound of formula 9

O
R, NHR,
N/ N N~ cyclyl
L 9

wherein L is a leaving group such as halogen, methansulphonyl or methansulfinyl and
Rs, Rs, cyclyl and G are as defined above, either with an activated form of ammonia,
like lithium bis(trimethylsilyl)amide, optionally in the presence of a condensing agent,

or with hydrazine followed by reduction to amine, or with an amine of formula R;-NH>,
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10 15. The nethod according to claim 13 or 14 wherein
the cell proliferative disorder is a cancer selected

wo e@mioseci noma, hemat opoi etic tunors of | ynmphepCT™EP2007/052587

| i neage, hematopoietic tunors of nyeloid |ineage;
tunors of nesenchymal origin;i2¢unors of the centra
and peri pheral nervous system nel anona, sem nomm,
teratocarci noma, osteosarconm, Xeroderna pignmentosum

KetediRRaM Rodeined Biydvel fh f Pd-tatelyhar coci@ngge 2 t@Nebtaididg a compound
Kaposi's sarcoma. 16. The nethod according to claim 13

off famulhd) as defingd abeyo whyreipW é e& BiRu/B1 iihydragen atosn and Re is NH-
e be) o) BY, [

3L A58 PO PO ALDSTRLER ) i@ bhbhaceuicay

psoaptadd st thasmfmraon\sammg dsattehto thxr frkd cfoemmluhd) 0.

33t R P GaTRRH G A TS Al B BePy Sy e Sppiated with

shenest praad kifsd @m&y Svhichloompiifed RIntIRidtcARE &Y HinBBntaPin need
claim 13 further co ri sing subj ectln the manmal in

ﬁb@“@oftm@f%@wveta@%nrf ¢nonngd pe ylad ag Hetrnadtie ey 1

(ROTHP Rl B SOTRNAEL] Gt Br BeanrsR8 prliEaiyd AEhifts Fausod by

admhesseciatet methrmarattated iChich&edsd her eof is a human. 25
hdfo |nh|b|t c/ Ki se actiyvit

J5rphs B0 Grcsbios R el L6 F errin B G HOgitat¥e 688 is o

ehh&s biv@ePfiomMthrcRfond, RATREHRGIASMILS dMedphdid Ghalgs 1.

20. A pharnmaceutical conposition conprising a

th‘?@@?ﬂ}?@lﬁﬂp sanory obmydetd Nnsagarbumers of mﬁsenéla»rm% @Agingfumors of the
I

(S PRy B TRV EAL Y, RS LGS0 e

phaosmeent, xealltynagigepitading kexaixphthoma, tharoid ilicabe catcer and

luent. 30 21. A pharmaceutical conposition according
tRPPOPIA SHF% ur t her conpri sing one or nore

clige TR Mehadd atdordin@8Lhis 16 120QRéLEDBE dell proliferative disorder is
PCT/ EP2007/ 052587 127 22. A product or kit conprising

acleetnp Hanvbeaignfraesiatk Ayparplaga, fampishadeaeeatois apalyposis, neuro-

afﬁo?c?rﬁ&t%BL %s&%}sﬁs 5&%&1&9{11100{?& c%ﬁéljro[elge?at%)g ag%)gjfalfgﬁiév'th?rn

naceut’’ cal conpositions

caltlmrcmne&)msaplmlnmnaeryd‘rbramr erthiigngid erudmenpltrit aad @ost-sugsicad
conbi.ned Ere aration for sinultaneous, separate or
SEGQURPRLICSSESIS 0 ant i cancer therapy. 5 23. A conpound

af7, TRE Aeihdd Gédor@hg & AR maﬁletﬁ&ﬂ éb%fﬂri&ém@%ﬁ%@&tﬂ%l tBe ffhimal in
thereof, as defined in claiml use ‘as a

meed thareehito, a diatior therstpy At @hﬁmhm@lpmlfeglﬁmnm cempinytieyy with at
R B B RPR T v e of A roch camont wi th

aist Thamothodatdovdiby to @am Pnwhdrtiartheshaial of need ehebif ind Buman.
llB grme]’[E(:)d 8r %%ibcl)ting Cdc7 kinase activity which comprises contacting the said
kinase with an effective amount of a compound as defined in claim 1.

20. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof, as defined in
claim 1, and at least one pharmaceutically acceptable excipient, carrier and/or diluent.

21. A pharmaceutical composition according to claim 20 further comprising one or

more chemotherapeutic agents.



10

15

20

25

R5 4 QAl K RS OFi /N cyclyl I /NN cyclyl GRL NTG
R NI 1 10 R6 1D 6 1E wherein G Alk, cyclyl, R, R4,

wWOR0an3iRE are as defined in claiml1, wth thePQI/BPi08D052587

that the follow ng conpounds are excl uded:

1H Pyrrol e- 3-car boxylic aci d,27

1- (et hoxynet hyl ) - 4- et hyl - 2, 5-di - 4- pyridi nyl -, ethyl

ester; 15 1H pyrrol e-3-carboxylic acid,

&25qurocﬁrcpw KilédtyprisingBddmoufd b EformblaH Pk & h&miceutically

carboxYllc acid, 4-nethyl-2-phenyl-5-(4-p r|d|nyl)

r?@@qpyqb eega{téhereof]_qtq_ Wlpg(b}néﬂzgnb]a,ob g;@rma@eué]@@ld:omposnmns thereof as
I d Al e

Ehfﬁ%d']l}ll c}%{ng&;@f %1%(14%1{% 3Jr élgﬂrrgglil(ey otﬁ&%ﬁgc’: \«i‘éetnp, 8RBABI:E

4)r¢mt2hiph 16, simdlitardeypsy sépdiamy dr, se@@ntial use in anticancer therapy.

rrol e- rboxylic agid, .
R Gibe iy ts 8 o eripeotticpt 2ccentehlpgn! et as defincd
Jlﬁicrayfﬁ N0foR usk Hal MOk Ydrhdht. aCI d,
4-butyl - 2, 5- di r|d|n , ethyl ester,
12|4_ BiEE p@péogp@g}dmf?/f };prda pharmaceutically acceptable salt thereof, as

ﬁfﬁe Jlf%lnglt % ?fagﬁlre O%y &Eﬂbeﬂﬂén‘[ wnﬁtaBWunﬁf‘ Egﬁwty
IH pyrrol e-3-carboxylic ac
A5SpAopytbrndistaot the fyrmiuth HYy br JEet hyl ester,

1FprrroIe-3-carboxyIic acid,

4- et hyl - I R4- pti di nyl -, 2-nethoKy5 hyP(§$ter, 25
1FprrroIe 3 ar P& aci d, / {
4- et hyl - 2, 5- CSE il nyI % but yl cyclyl
1H pyrrol e- é“ g b yI (¢ a NG
4- et hyl - -4Fbyr|d|nyl , propyI\Eéter
arboxylic acid, Re

1H—pyrro|e 3-
4-met hyl - 2, 5-df - 4- pyrldl nyl - 1, 1-di met hyl%t hyl ester,

Trhepdih (0 AGk, 2y €8T, tRQXB(J IRG a@€ R@are as defined in claim 1, with the proviso that
4- nethyl 2,5-di - pyrldlnyl , 1-net hyl et hyl ester,

1he Yl FEIZComponrdsoey Predudse d,

R s A O R B ORI 2SSy Ry - ey

kstepyrr ol e- 3- car boxyl i ¢ aci d,

ﬁﬁpgw(ﬁgﬁ ca%og%}i%gﬁ%rzz gldg%—:paﬁdiggf nr}{etﬂ;‘ﬁ es'}ér FI—S[ pyrrole 3-
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-ethyl-2,5-di -4-pyridinyl-, ethyl ester. 5

1 H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl,

1 H-pyrrole-3-carboxylic acid, 4-(methoxymethyl)-2,5-di-4-pyridinyl-, methyl ester,
1H-pyrrole-3-carboxylic acid, 4-butyl-2,5-di-4-pyridinyl-, ethyl ester,
1H-pyrrole-3-carboxylic acid, 4-(1-methylethyl)-2,5-di-4-pyridinyl-, ethyl ester ,

1 H-pyrrole-3-carboxylic acid, 4-propyl-2,5-di-4-pyridinyl-, ethyl ester,
1H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, 2-methoxyethyl ester,
1H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, butyl ester,

1 H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, propyl ester,
1H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, 1,1-dimethylethyl ester,
1 H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, 1-methylethyl ester,

1 H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, 2-propenyl ester,
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1H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, phenylmethyl ester,
1 H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, methyl ester,

1 H-pyrrole-3-carboxylic acid, 4-methyl-2,5-di-4-pyridinyl-, ethyl ester and
1H-pyrrole-3-carboxylic acid, 4-ethyl-2,5-di-4-pyridinyl-, ethyl ester.



