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WD 2005/ 121140 PCT/ EP2005/ 006182 Pyrrol opyri di ne

Derivatives The present invention relates to novel
w@oosabapyri di ne derivatives, pharmaceutical PCT/EP2005/006182

conposi tions containing these conpounds and their use

in the treatment of di peASRYyridiAL DeGiHiREd Y Pain, 5

whi ch di seases are cauSe ITectTy or rndirectly by an

i ncrease or decrease in activity of the cannabinoid

r edBpPIGTent EHTHEBTHES AR nPPYE olopBiding derigqtiyess Plgrmaceutical
compsijioho@otinie thanpourdsdspné feirtusd in therith@rnosdisades particularly pain,

which GRBAI8UrS cavdddl dddtly or Mlkrbéliyhs af RREhseSIr WbdYeatd nfaBtiBRlof the

cmmgy&gggjﬁﬁ t he nost representatlve bei ng cannabi no
ol and seve{a soners of
%mblaplé}&%fﬁ ASRRCHISIClass{ Y cBergEvOTomPRENds Rissenb i fpdian cannabis

(Cana@lw sAtivs), wfludiog ehonhatly difigeenbmolbandds, thompétecpagseitaive being cannabinol,
canngbidigldnt 6&ved is6hérd af teitdhHtiRcanbaidi). KEEW1Sde8 9Othe @I@Hﬁi&bﬂcfacuwty of
cann%ssdalfé%gclétg gi@nttd JF(‘)@ bhﬁg \@%Fehffﬁoo };Ellgr g(5 ?nngﬂ was used for

I sorders

I cal
the tggmepidy 3%5}% G e SR A olomh] o e e eieE AF Govaie s
establighed thah arayae §850rcanmebislstrmtsawera tolydes in therlé Pharmdcnpatia and remained
theretdngl 940Nt il 1947. Cannabi noi ds are known to cause

d' tﬁﬂa@ﬁ&d@&g ﬁl%v% 18 QR hiRM At SRS Smarﬁﬁgéy@{emg Eﬁlﬁ&%rgans the most

impok i oERE B 2 ”Enefmﬁ e e AP BRI TEEE. dheete
incluleglfegriensin memary Bsogntioresrphorisarnd sedgam t Camabirgidsrdojingrease heart
rate aad Fayegsi¢nio acterZhprasiyien Berfitheal effecis ndatabis érdnelisltconstiéddtion,

imm@dehod@htionS ¥Riti@MHnenA0h B4vedlso Bée%%%%?@ed Fﬁé ¢pISR lof cannabinoids to
SLI1.C
reduc% uflt?a%&ﬁmr CP%% @L{:g gndttg aﬁ%ci)%%}lﬁa@o% ?%I]endocHne seys{e]:Pls is lso well documented.

See eo&a%e‘% @g’ﬁlstefrﬁ@a@b%%ﬁﬁ P (Angpbiy, mwmmr }éeﬂu%?e pp- 1-20,
(198)nMaoratndy, ipwesiourdgha nehnloingifs ssppress digprellareny hamotal immune -

respdREdQ6d e;mﬁ)@ylﬁﬁlﬁmﬁmhtsryqir@@rtml Wﬂo& WneGigHlamdftodEProferes of

Cannéwghrrqr}gg lo fe%% e, ?% nnilb |2 8
ol EPHE L o b Wéi 5 "Bﬁ uz%ﬁ ﬁ%{BP‘?}%}S&g‘thYBﬁ%EB%th due to

its refeient payichesictiye cfgets {vamalemndﬂm and addishemcnd dante neartplgiside effects
that lané¢ hit el ReMEhplefelpclapiudt iAdRougiivroiihinaliis fitld has been ongoing since the

19408 bvideRde mhgfh\ét he ﬁ’éi’r%ﬁérhl%?fe&g of ADRBRARIIE RE ‘a{}r@otly lnielifited, and not
%@%8%’&0 Hets TPt ?ﬁBle?aﬁgP&%&@?%rshﬂa%%m&%wn n€lackcof

inforgafinTeAsnesTing i Reeesyis sHpLingi figrnd aed, ugfil ronsntiy, ghe lack of receptor
subtype badacting copgppadibact i ve ef fect's (causi ng dependence and

adgh&fikiAhnabM0M rébdftot Ras B tObOmsihEoR el afthe braH" flneural cell lines,
and, Hﬁy fohanlg}sFr e?tfeap thﬂe ]%%gpérﬁtl&)ey It Ln%gvl t? iﬁaﬁa‘ht g&%&%allé’éﬁﬁe central

receriaF ((fHi Maésaémgl + Hispotitp ef ap%%%mw Recspiopmddupgtional
Expression afithe 6loded eMA ) Natur, Vpl. A6 ppt 568564610900 The seorsivdamapinoid

receptd? (BCEMBwafill@titied ialfe shrRed) ahd Wasdnel td Medullactke Bén psychoactlve
effecls%f ﬂ@tc%aﬁiﬁﬁﬁsacsteg Mu'ﬁf%tét an “l\/foikg llara@lﬁgg{enza'tlglﬁ of e[%trip %1 l}eceptor

concerni ng an eno I nol I'gand a
for C EW’E? & ?gkﬁgom’giégﬁggs 30 subtype selective

c oRgrsoih somfm@ppm}dg havedaeratenaesid avhichaegrapablepfacting as dganists on
both the commbbihyid keoepbre dFdrrexdniie, REcod Nderivativas@l il dreBiplrbleES,3-d,¢)-1,4-

benz@agkne er{hé’tréagnéi‘lt b&iﬁ@&mﬁa&hw use 8f dehbﬁwe@&ﬂ 1p§3af>1§ényll 1%¥a%|c>}e as

cat |

1mmunomod1§v¥ors L E%Sl?tr% iC a n S "ﬂ/ghte tr\é\%me& of vetnous negforpaﬁll?lﬁglgs 81;1gra1ne
epﬂe%ﬁyc%lﬁﬁaﬁm& age ]ﬁlé?@’éptSBerU§n%at% Net - Di3aR0 and B 34635 gespgetively.
the Cloned cDNA " Nature, Vol. 346, pp. 561-564
(1990). The second cannabi noid 35 receptor ("CB2") was
identified in the spleen, antl was assuned to nodul ate
t he non psychoactive effects of the cannabinoids. See
Munro et el., "Molecular Characterization of a
Peri pheral Receptor for Cannabinoids,” Nature, Vol.
365, pp. 61-65 (1993). Recently, some conpounds have
been prepared which are capable of acting as agonists
on both t he cannab|n0|d receptors For exanple use
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1 WO 2005/ 121140 PCT/ EP2005/ 006182 However, because
t hese conpounds are active on both the CB 1 and CB2
w0 ewspean) they can lead to serious psychoactP@BEEP2005/006182
effects. The foregoing indications and the
Hov&rvglf BLaRk ke J:o%i)%{lﬂdé el 28 Hof8nEEBI frﬁi(@ﬁt 1‘3&35{09 ﬂtlclgr%an lead to
eri CE Cﬁefrrgscon||rrrvsaspe0|f|c rol e of
§ %@Eﬁ PAHY” THESi mune and antiinfl ammtory response to
5 skherferegotes indicttions aMithespefetsatinl lopplization of thed7BAreesptor ingthe immune
syst@atoritins p oppuifetrole of GBI nenddoftifig thenirmaue and antilampatarpitponse to
stmﬁggfgqlffellehg%mes dom nated by those suffering from back
Ne u’frlie t&?l SJz€ 0?{he Iparlt{et(x{apogﬁ)laiglont su}él'd rpg?ﬁom B 1r}e 1% %éﬁlt Yﬁ?rggs? g(%b million), -
domingéad bé(ghqspl 8@0@“{1%1@?}8 @g)ckwmd?saqgeqr@ghc Hll\pnd@@gtﬁ)@gratwe pain. Neuropathic
pain (ab®ciated withaeurosd fesikes) sucicasihase widnded by diabetesh HIV, $ibipkd infection, or

stroRd) B&dugbitalowBr, BU AL AGSantASprdRBHCE ANERE cABérPainl0 The

pat [ N {.

P RGBSR AL 0 B A o o
Cate&?r@scomonent s of inflammtory tissue r es ponses

(| nfthasprthat e yorfinerts of inflanimpdery tikrae rosponsdsInflarommtary Pain);

neurtkdia that R&ilFon0 n@ediel 1EHe B (sdiae fopip ANAirepathad Pajn).
Ch r(‘ﬁ’ﬂbxﬁc Jﬁxﬁgllnﬁl a{nycof?ﬁét rg&%hzﬁ&l P&s?quxgﬂrﬁg inlo)ﬁc%w back pain

st eoar
st SRSy Th o & TESuli fram syt . eying iAPR ARG QL ergpgfion. There
maydig-bghi sneptanepusrapd pieuekse peinf | ammati on. There may be

botThefeiont @idexdyisg @ittdldgicaMokadengiivity asBlresul of phyaidlogical

hypé%&g;ﬁﬁﬂlb(t& A4 AR tdakos 1&%‘;11;533( hr%&@ékst\bﬁféﬂ Mrtlety p@tel{tr%&%&

|1 O
hyp R o ek s 1) RO iRl Tetmictalor? Bt £ Pt SR uslophages,
mastgeleraad Blefiglsiimmupnge suppsossiop é@ﬁ‘f&‘ﬁ‘r‘%hﬂéﬂﬂ@‘ ‘?f)@ﬁlﬂ%é@%{a@ﬁw inflammatory
mediatdrlrel sayat OBY recgltdrs méjTalechd expreBed eh $®$or}'lmwedpdnamnd B@refore
dire8BShhiG€hyplal @R Medi ate i mmune suppression through

In S\I/Igre S’écgrptl Ilatg ﬁgk&%&% role %r%f]ﬁcrgéeﬁféé adtxl%tloﬂ ”ﬂ%& eNg, Untll recently the

ex
CBZOYHCQ?B’H §’6f o\é‘? W@ef @Hﬁeﬂé‘l’ @e Hﬂ&%ﬁeﬁ%&?éme@‘qgé’gﬁ Syggests
inflanmhdtél painyprdiatiddelyption oVbBa recepterixpiessiatin st spiepd e yyhigh coincides
with'iBé §pbtincEBRadtiefahidfoghL{(Zhad dt i, 2003}, Farthddnore dB2 rkceptor agonists
havd §t&f Eﬁolv% t& Hﬂ:%uc he[ngtﬁﬁ‘P Wokedd OMEQ W Wind Qp Qﬁmde d amic range

rest.ri ct er ener
newrf e sa5d oy gy ’gﬁ oSS s 19 . 200 s
Neuggol. }ie 2érb54.S¥asklew i dn 29 $é{eur§plil}ﬁa?2 B8RP S5\ Flmes et. al., 2004,
Eur.JoNagosd£ 20: 281 1-b320h)e appearance of activated microglia

(Zhag 901@ bf Cﬁi i 1m3199§}10duﬁH51{ lilﬁfaﬁﬁ]{aﬁorp@%ecfpﬁfbﬁgthfdlovascular renal and
o reduce nEChanlca Yy

Otheégls‘f?é%copg'gﬁ%sﬁg3°w g‘?’% eanﬂ’ % of wide dynanic rang

ne UFagttka thifoessping theawis @ nersisngompaynds RCh R Yeeae i gt the CB2
receptor. (Thiid, EB2miodnixtopaireabeligited hgofdr an ahiqye 2pHO&h téward the pharmacotherapy
of il¥BtHeQBkdersl ififlardrh@im2 dsadbpordis; kraYis@bmiadhd oth&Jathophdsiological
con%g%kgphys 9220352512553205 nes et. I al . : ég04 30 Eur.

ur osci . ole o

i Nl BFRSTIG FYETHOR Provigies %ﬂ‘fﬁmyrrswp%%z &gﬁmgﬁ formula (D and
pharmraiticallyscespable detivatives fivckof, phitarcaytiend eanepositipres contgin@githese
comﬁ&iﬁdb&* d%ﬁva&?(réd}rhxﬁﬁdeir RasedBDfecépic nicdhRPEY, Wich tild @EuliiStha treatment

ounds whi ch have activity against the CB2

ofa F#F]EP
tor nodul.at or s .ar. elleved to
(iR i TpTion SROP R R B gy medaEpy cp2
recepﬁqmm en iimey laélrlémg huypang vhigh) comprisss pdipipisieag tg an pripgl in need thereof
an effettive ameuna nth @hipeundpd fdmmplayBb oo plgiroadeuticaliynaticéptabiesieriFdtige thereof.
present invention provides novel pyrrolopyridine
derivatives of formula (1) ad pharnaceutically
accept abl e derivatives thereof, pharmaceutica
conposi tions containing these conpounds or
derivatives, and their use as CB2 receptor nodul ators,
which are useful in the treatment 40 of a variety of
di sorders.
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The present invention further conprises a nethod for
treating di sease nediated by CB2 receptors in an

w@piogaki146 ncl udi ng humans, which conpri ses PCT/EP2005/006182
adm nistering to an animal in need thereof an

ef fI§ réﬂﬂé?th@ @ZRWBBt c%na@m‘afagf)& Ul?fécé:bftorg (Efl(q!)auga%ﬁé ifferent

L SO NG R e

for thewpecibarsaeptiorseh-trpe Belesitghler @heerptml@r w&@m gangfbinoids currently
availabld db abt fldil thiisf fiuetion bechusa cliey areaktiwfdndothyeceptacs. i N vi ew

of 1 b énﬁ)Wdl%ﬂﬂlegzypr&@ﬁthﬁmg%lﬁggccﬁ%o&mds@vlﬁéh%?@caﬁéble of

selecg'lé/gl? po%ﬁ'la{s ng.lthe TeCce ttolﬁsr té cagf)gb[l)n I;é ﬁ%‘? t%er%%‘g% ﬁ}éeaaﬁ%fz)gxgé{gssocla%ed with

SUChIEGepOFft | v avallable do not fulfil this function
be Jhe swertttive proxides emtriowalsofifoootlh (I):eceptors. 5 I n one
enbodi ment of the present invention includes conpounds
which are capable of selegiiyely gpdul ating the
receptors for cannabi noi ang t heflefore the
pat hol ogi es associ ated w ars. The
i nvention provides conpound I:%1) 2-X0 X1
3 NRL R2 s RNN R oR¥%4 wherein: X1 is NR12
and X2 and X3 together fdd'm aN BYCR11- group or X3
Is NRL2 and X2 and X1 t ther forma -CR13=CR11-
group; 15 Rl is selected'from hydyogen, Cl-6 al kyl,
C3_6 cycl oal kyl and hal osubstitutedd 6 alkyl; R2 is
hyd 0 en or (CH2)1i1R3 where mis 0 or 1; or R and R2
to ef with Nto which they qgeqtachedformzan
AR T SRR gndsXapad % tpgetierform i GR & OpSnisafRohandi%e and X,
togematfemosyCR%CR’ﬂ-r@waS is a4- to 8 nenbered

n OfR! ArPiELd ol & 9,\/@1 6%&1%9 @mcloagﬁnﬁ haysfabmhé@dl s alkyl:

ran 10 al k

%ugg st rai ( ﬁ _
2 A °F Eel%éflolf’é yl, a C2_1loal kynyl a
C3 psﬁy@ki(?altqeyﬁm Wl(fivN frhwkigh theypare eifpﬁch@rfymmn antipestily uhnstitbtsd 4- to 8-
membétﬁmb@i arbidititheRfocgelidsinigl ut ed, or R5; R4 | s sel ect ed
Wlsf&yzﬁ tPETbm gcdﬁor@%n]&g'mc @1¥1“%&fbl Vecycl&?kyl oup, a straight
bst tlut C 6 .a a ?r R
or O et g G il 4 g eIt Cageyelgeligpghorphenyl
groumany of wirehutsnbe tosubstitued aggehstifuteds emR phenyl ,
uNROf séledied fsin BydrepeR St is blkyied; Cclbama) Hﬁbd&wtmﬁédciwalkyl COCH; and
so,MA psubstituted or substituted 4- to 8- nenbered
noghar omati ¢ heterocyclyl ring; or RA and R6 together
5N to which they are attached form an optionally
subs t 4- to 8- 30 nenbered non-aronmatic
het I ring; R7 is OH Cl_6al koxy, NR8aR8b,
N NHESO2R9 or SCgR9; R8a is H or Cl_6al kyl; R8b
is Hor p6al kyl; R9 is Cl.6al kyl;
whereinpis 0, 1 or 2, and X is CH,, O, S, or SO,;
R® is unsubstituted or substituted phenyl, unsubstituted or substituted Cs.¢cycloalkyl or an
unsubstituted or substituted 4- to 8- membered non-aromatic heterocyclyl ring;
or R* and R® together with N to which they are attached form an optionally substituted 4- to 8-
membered non-aromatic heterocyclyl ring;
R’ is OH, C,.salkoxy, NR¥*R® NHCOR’, NHSO,R® or SOqR’;
R®is H or Cy.calkyl;
R®isHor Crealkyl;
R® is Cyealkyl;
R' is hydrogen, substituted or unsubstituted (Cy.¢)alkyl or chloro;

3

or
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35 R10 is hydrogen, substituted or unsubstituted
(Cl1.6)al kyl or chloro; 3 WO 2005/121140
wWOEANSEPAGDS5/ 006182 R' is hydrogen or Cl_6al kyPCT/BRR05/606182
hydrogen or Cl.6al kyl; R13 is hydrogen or Cl.6al kyl ;
q i R"Gs hylirdgen &;C,RalRyld phar maceutical Iy acceptabl e

derku%tqy@gent&%{l% lv\,herel n the conmpound is not

mor hb%yﬂmﬁe‘&ﬂr Crdir v ol of 2, 3- c] pyri di ne-4-carboxylic
aci dis(& éor Zhydr o- pyran-4-yl)-am de or 3-

et il phdmizesupiblyi abeeftale dbrdivaByes Rl #heeia RYobiR-iéhdt 8-methyl-7-
moggglm klclﬁlﬁizrgol&[ﬁ %tCﬁ]%Ji]Mgl Q- daWogﬁlc%cﬁl(gEthXJo)pyra%m 91? armdg or 3-

L R R SRR N
amideyr boxyl i ¢ acid (tetrahydro-pyran-4-yl)-am de or
3-met hyl - 7- nor phol i n-4-yl -1 H pyrrol o] 2, 3-c] pyri di ne- 4-

car é&ﬁllyduh@s 3-AEth{l-1 ﬁls;pﬁéim wnpxmnoﬁ 3ych;ﬁﬁhlaw?mﬁﬁ,amd

Cesahif @?WM*Y?? i & il DRm RRCE- ity Feovrdine-s carvonsi
trtgbyseryran-4-vybnetnlaantifl, (Byagpics A vy digmot appedr fp fave B2 activity
mtkmras(alym}:ed 15 R13 11 RI3 R 12 O/ NR O R12--N R11

NR' mi3ée BinbbditRent §orr?[poa1ds%f forﬁluﬁl (2' afd GOB ouRds &f Bhule e? or (Ib)

wherein R, 3 are as I ned
for corrpounds Q,,f formul a (1) In on% enbodiment R is
hydr ogen. 20 Rm\one &tbodi ment R13 Rs hydroggn In one
enbodi ment R2 is )R8 where in is dMhen R3
or R6 are ;Fpge el ected f1;o an n-ar matic

het er ocycl gr b
4 hetero atons. enbg& r?)ent the ﬁ@%re
sel ect ed fr[QEn\ox n, J nitrogen qR sul Exanpl es

of 4- menberedNgroubNs are 2- or 3- ?letldﬂnyl
oxet anyl , thi oxat anyl, 25 thi oxet anyh4s oxi de and
t hi oxet anyl - - di oxi o((a) Exanmpl es of 5- nentik) ed
heterocyclyl groups in this instance include

t e t élg ! OtRh 1%‘1{” hz%!& RULE Js%gﬂr%d%rld&%%hds of formula (I).

t et é’H gplpd e’ﬁ V 88%: dj oxi de. An additi onal
exafnphéem@dtl’eqnt& yﬂn’dtqgmbphenyl s-oxi de. Exanpl es of
6- rmmbeérﬁlﬁbdh@dnekb@ycﬂ{m,R@ﬂﬁupﬁmwr@1rmr phol i nyl,

pi pWﬁ m@'nﬁi@ﬁe%ﬁ%nrtw lseleét«%tﬂ:o‘%hyg(g Q)ﬂlﬂweterocyclyl group, the ring

tetra I'Ot

may C@ma rher BESP AR 1o coe grisodiment teipiGrRA RIS fifeted fom oxyeen,
nitregen ehwibe Exanplesol 4- membfiresharons axedt plahy@nﬁéw} pxiitany], thioxetanyl,
thioglétayegkide arddhibedtangihyddiokitié. dpygmales af 3- nebibxded ReterbElyclyl groups in this

inst&Hdd Hclu@@ﬁ%xcﬁ&i@ﬂ'@&ﬁolidﬁl 1 tt%ﬁﬁfﬂéﬂx"a 1hi 69W1$ph%1%
tetrai?%"ﬁwé’ﬁ%ﬁy % 313%18% AL @i@ﬁq EL LoD gpe Bramples of
6-mgmbe lgféeygqyg}@ ey pre aﬂy@peé@whﬁgppra@pyl tetrahydropyranyl
tetrﬂsxdtbfhl@wnj'laﬁlmathadmthmpyranyl s,s-dioxide, thiomorpholinyl, thiomorpholinyl-s,s-
dioxide, tetrahydropyridinyl, dioxanyl, and tetrahydrothiopyran-1,1-dioxide. An additional example is
tetrahydrothiopyran-1-oxide. Examples of a 7- membered heterocyclyl ring are azapine or oxapine.

Examples of §- membered groups are azacyclooctanyl, azaoxacyclooctanyl or azathiacyclooctanyl,
oxacylcooctanyl, or thiacyclooctanyl. Additional examples of 8-membered groups are
azathiacyclooctanyl-s-oxide, azathiacyclooctanyl-s,s-dioxide, thiacyclooctanyl-s,s-dioxide, and
thiacyclooctanyl-s-oxide.
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oxacyl cooctanyl, or thiacyclooctanyl. Additional
exanpl es of 8-nenbered groups are

w@z@sh2raeycl ooct anyl - s- oxi de, PCT/EP2005/006182
azat hi acycl ooct anyl - s, s-di oxi de,

t hi ReYe LARGHAY R® &Sk gi D%lcABered Hgn-argératlc heterocyclyl group, a Cs.g

crelst 30T o P D8RR Graglogliens s oalionyL
or ar%weroelérywér@n& phHwieh eanfhe pesubstiused ar sestiuied onRES. 8
cydheat kybodgmentiB’ isan shdubdtightd @sutstimpdlet SCmeiBerddl kyH-aromatic

hete"f’ocg;gl &K %Nﬂsubsﬁmga_og Qiibgtlltﬁ?l@!l kg \Aﬁ)jrkloalﬁyl %?ouﬂy Al MiIWstituted or
T qyc oal kynyl, any of can

Tdtbe e ed or substltuted or W In one enbodlnent

R3 §n%1ﬁnm¢§%§ R 15.ap mepubstitdenss syhstifuisd 44to & gegbered non-aromatic
heteneytigh groupy orpnamerbstitited orsubsitueddy cyojdalkyt gom. an

unsylsé é&bﬂd?ﬁ’en@ WhehPSE b wHs@tifaed 8r GbGiicoed Jml) 8%&9&réefnon-
arorgﬂn{g%gt%%gi{&lﬁggu? saftl 0L§> %ﬁec{e?tﬁ%gl e%ah?c%o Eaha/grfpyrtawl

GeedTer S
pipegic 1%?%‘@?@80 Agh- ar omatic heterocyclyl gr oup or an
unslalost erbrtdenentR’ i alseedted framite@BySropymind abtkahl drgfucangl, a Chis

cycl@ﬂﬁyl%mdé siRht W%cﬁa d,SalRy), &Rt %ﬂoﬁﬁl ‘éﬁ}dofci’l?hlch can be unsubstituted
orsrﬁbuﬁt%p t ut ed - rrenber ed non- 10 ar orratl c

erocyclyl groyp roup i s selected f

t et’PoRS erPRAdIRERRE 18 t‘-’ttré’tl POy FagrpyTans}, wﬂs@ﬁyﬁlwlkﬂrfor example
cycldortpllvobyalgpropyl.n one enbodi nent R3 is a selected from

t etlhahy shsyahenb k! is tdn@hydadinehf oA RytloalRyl @_eﬁample cyclobutyl or
cyclS%{r% )ﬂal kyl group, a st r ai ght or branched Ci1 al kyl ,
o whi ch can_be un ubstltuted or
©ng ﬁlmengl 15 o6 é k@l[ﬂg &a&r fongxapg) e methyl or hydrogen.
t ethahgl@nwdun@hﬁ ishydsegeahydr opyr anyl , or
C3 Wk 'aal RY takérﬁtbg@h@aWﬁh ¢he Nwmuhe}yl arddttached FaRT @Rytionally
subdtiflit @ Hon %Mb 'H?c%c 1 hﬁg, 5{3 tvfh@ﬁ‘?( £rfafK’rtt§cQﬁ/ ogetﬁé'r with the N to which

s e R A At ke SoarpipatosteRicysil S e rinmay
optignaliyperiainds ay or § furthprchetsepaaioms. Jhe rlﬁg 200 be%é@rpdr@nmsmated In one
embbodinteyicthofpether hiélemmtdis aaetlet2d fralemygeogetrdpen ovdulpghut. A@ ekbmple of a

4- nleib¥Rl BfteoBRW1 aﬁglsaie&laﬁpﬁ Exbapies @m 0 arehlgaeh harerocyclyl ring are

pyrrgﬁlcp l%élé}“? éﬂ{ ZOP?I Drer es 8{ Q%t %Eer%y ltgeté{'wclgﬁ@dgg, I;:]1re mor?ehohn}él,
PlpeaatZtnérl:rré’eperlérnﬁ% dlB?ﬁa BREPles arg mﬁfgbxdrweérnﬂoﬁhloawmmec%s -dioxide

Furthertesamyglyodrg/ thiomonghotitye and thipmoepholinyps-onidal Exapmplen v T+ nlembered
hetefocydlyl@ing4rd daigiRedr oRGiR! BxadipWaB 1 8-FlRBibEredBetd¥BYBE rings are

azac?ra{)%tﬁl&? za%ﬁacga§&§%l%tr ggathlicp 18(?% §E " g mo g di ment the
i P G ﬁ

2\(5]& et)ceg r éwt ]d:hedntrozge X%egxﬁw&,tga/ are attached form
a merphadinyle piatofiding}, pigeridiny 2gqtidiny h prapingxas thioraerplesflingl-sgs-dioxide ring.

e I efieehmbvain®hoeel R} land Rhiggalied with Yiernitdgeh toyWhicitley are attached form
am&}&ﬁ&éﬁ;ﬂ?ﬁ&ﬁ}iﬁ aramy@%ze{dmr eq-ﬁk het er ocycl yl

E}B eélg%‘ gp%Rptg%%éaz ! tfoggxh{}le\{/ﬂlc% tﬂé’y are attached form
amqrﬁh@ﬁﬂr M@W&%P@ﬁ BR rigg Furt her exanpl es are

t hiloony g@htokinmyt Rbis ghenbl, @puyploaikyln ydiralsydeopiyeayl, dnyatiphies can be
unsudbtitfied or HBARALED 30 heterocyclyl rrng are azapi ne or

i ne. e cyclyl .rings,are

ar AR et iy S R PRRSE a7 ov SratbabobteSa

az dv RagesRodRenER Ve 2 sybgtitsfedPeiBlodi nent when R1 and R2

t ode biresmbeidintent Wkeni andRbogdtier with de mtl'ueyn mrvehidtthaoieatached form
a mérPdMnylap R dr@iblendﬁ&lhﬁﬁ' i di nyl, piperidinyl,

azetidinyl, azapine, or t |onnrphoI|nyI S, S- dloxide

ring. In one enbodi nent when 3Rl and R2 together with

the nitrogen to which they are attached form 35 a

nmor phol i nyl, pyrrolidinyl, piperidinyl, azetidinyl or

azapi ne ring. In one enbodi nent when RL and R2

together with the nitrogen to which they are attached

form a norpholinyl, pyrrolidinyl or piperidinyl ring.
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In one enbodi nrent R6 is phenyl, C3_6cycl oal kyl,

tetrahydropyranyl, any of which can be wunsubstituted
w@eoosabte t uted. 40 In one enbodi ment R6 i s a PCT/EP2005/006182

substituted phenyl, cycl ohexyl or tetrahydropyranyl.

| n RBRe a@vdtheieRt is BEL. i s a substituted phenyl. In one

enbp gl iBMoanhs iR R 134 ﬁp together with the nitrogen
to V\:hICh form a nor phol i nyl,

e
pyr’PBP‘? ngfﬁle&fﬁgr‘ ?ﬁ drgeRig. 5 WO 2005/ 121140
Ciir Proogsdorst B lsmﬁhﬁﬁé Ypgedi mrent R is OH In one
enﬁmdnermnﬁodﬁ&ie@thlshydhﬂgehydrdganone enbodi nrent Rl11 is

meti¥he QhbodsthoRedcr,. | N one errbodl ment R12 is nethyl

or c}k}% elﬁgs su?sﬁtu?ed 1Qm%n§e dsug%%? Y, 1 2 Buﬁsg\wglﬁt IF:% 5 bg{ltuent or
subsgéggq mpyfesglectyd o ¢healy toqug;tgtgdqjy alkyl e. iflugomethyl, Cy¢ alkoxy, a

hydrexgbgbupt, aeyans groth bals, 3 talltylifonyd grougs, OGNHE, NTIGCHAC O,

halo8BkiR&tE0, Jfalkery e Lkiffrornieihloxyad 96 NI WHREHR® shdH ™Kt as defined
& 9. trifluoromethyl, Cl_6 al koxy, a hydroxy group, a

bo
cyano gr Qu kyl | fon group, - CONH2,
mbogﬂﬁﬂlt%ll@s‘l]i’é‘lﬁﬁggg%f P“t%i”g ¥SG al koxy e.g.
t rilh bmmhwéuﬁwb&yls subdtitser NRBARR angmethylirifseromettlyl Rebthoxy or
rifhrémakoxglef i ned above. In one enbodiment R6 is

subgti R %)1{%14129)‘{ rd 8‘9{,1{6% Fifé?%ﬁ &0 Rich hﬁy l%‘% QuSTLPAITE AL 1 5-

memNPref B EEA thfowﬁ% Which St o e B sbeiuigfhe

subsptucpiogd Slmﬁmntmasaweme BeretGre rlkul, Chs Mkaxy, alkidedxy etoay,
haloaubstitated .a8g1 &.gririfldorémethyd, Htosubanitrd eldﬁalnmﬂy ag &Hﬂﬁdr&nethyoxy,

oy ada &{p%y J)rxal suffbrﬁig O, %ﬁtﬁyﬁuﬁf fbﬁ% (Lé) COOH,
Py bty %%%R@araﬁ# a?a
gr a)[{ll?_f:n R Hﬁ‘ll Bs Gb%tqnflgt g)(get@r vgglm[ ngc ey are attached form a 4- to 8-
mentberefl | nooraometio heterobyalyd siogwhich utseli‘stlﬁi]cdﬁarl e R’ 8 sghstituted there can be
1,2 b¥ 3 fdostan@eet hyoxy, a cyano group, halo or a sulfonyl
(L Ren 50 SR g s i i A
Wnév e PrROGIMEAhREBCTPR isgempieds oifernul i) & (Phen R1

and R2 or R4 and R6 together with Nto which they are
attached forma 4- tR'"8- menbered non-aromatjc

het erocyclyl ring-whichgs substituted; en R3is
substituted, th gl 1, 2 or,3 ' . Wen
RO is sub® Tl g S t'iugns %gz
from hal ogen 2 pne € iment the i [ [
conpounds @%forsyla f1c) or (IdR6 O M-R12 O
R12i NRllst&lRZN\lRlRZ RRs NlTiJNI\R4 R4 (lc)
(1d)
R’ (o) R’ (10
wherein

R' is hydrogen;

R? is (CH,).R® where mis 0 or 1;

or R' and R? together with N to which they are attached form a morpholinyl, pyrrolidinyl,
piperidinyl, thiomorpholine-s,s-dioxide, azetidinyl or azapine ring any of which may be unsubstituted
or substituted;

R? is a selected from tetrahydropyranyl, tetrahydrofuranyl, a Cs_¢ cycloalkyl group, a straight
or branched C,_¢alkyl and phenyl group, any of which can be unsubstituted or substituted,;

R* is hydrogen or methyl,
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wherein 30 R is hydrogen; R2 is (CH2)nR3 where mis O
or 1; or RL and R2 together with N to which they are
w@rdoaatmiado f orm a nor phol i nyl, pyrrolidinyl, PCT/EP2005/006182
plperldlnyl t hi onor phol i ne-s, s-di oxi de, azetidinyl or
Pl
g IB %3:% %Q%Rg&% dg@éahgts}}é#%taggl fﬁiﬂrsd{o m%ﬁéhtch'ﬁ hms@stituted or
su Sti!tl%\"t‘iﬁl’ahydropyranyl tetrahydrofuranyl, a C3_6
cyBf @salhyldsdgergwronﬁﬁhyl,a straight or branched CL 6 al kyl
ang2plgaged6:abhylany of which can be unsubstituted or

and pheRgbddiviigdeceBdble Selipptivagesecdr methyl, 6 WO
2005/ 121140 PCT/ EP2005/ 006182 R6 is phenyl ,

Gy 6%9%9@%&% co&ssdnahys@fee@wglﬂyl any of which can

be unsu 1 ]
U % S SR Bl 3, DY SOBD. e
1-{4-ahlneadenlaznt)yl -mebdpihpiroldsicdpritipdsylt h@rpé@im-ltﬂrmethanone
1-[4- gﬂ@hleﬂas‘qmeﬁyrmlﬁho)t1hmemﬂmnnpmblo[s,z Sflysdinedylf-t -@mrphblifi-F-y{-Bethanone;
1-[: -g?ﬂlo Hﬁe X&)aln?ngtﬂ 1= l:il yqfﬁ)tlJIYQ c]’lpyh'diﬁﬂﬁph%ylﬁ(aldnﬁl-ylcﬂlethanone
N-Gbpuoptndi e R B e TR B PR
hydrw idéin- 7-yl ] - 1- pi peri di n- 1-yl - met hanone;
N-(3 4-ThiénlgrdpHehyipd @nqﬂiy@ﬁs(ﬁ-&mphohny]parmnﬁyllH+pbtrplyf3|;23¢]pfrﬁhr24-er}nne
-Md?%ﬁ W%&oé]minlyléarﬁﬂa&@m BLMHﬂu&bm&ﬁﬁ RA&iyl}-1H-pyrrolo[3, 2-c}pyr1d1n—4-
| or'o- phenyl am no) H pyrro o[ 3,

ammﬁndm? yl]-1 rroI|d|n1yI et hano

N3 L(osopbwtyi?olplﬁéthy/lH? Armorghelipylearbony Drkdd-pyies) ‘?Wr%%?&f‘ﬁ'&ﬁﬁn}m%

N-(41Brpyo-8 ohlofophéwb] ipyethyli 7A@ -mdorphmiling carbongth) d Ehpyorol ofb2-c]pyridin-4-amine;
N-(3[érfc3o-4-thbfophddl nhﬁawm_(l Ellitlcafbdnd ) Ter Pl d[ 3y R dieA-amine;

—Méﬁﬂ% 7#'[%&)%1[1% ﬁ}l‘?m E?dp E.’M (car oﬁ’xe@@&&]pher’lly?} An- pyrrolo[3,2-c]pyridin-4-
amine3_ [ (trifl uor omet hyI )ox ] phenyl } - 1H pyrrol o[ 3, 2-c] pyri
N-(Gelfhtprdphenyli- hethyl-7- (4-morphohny carbonyl)-1H-pyrrolo[3,2- c]pynd1n~4-am1ne
N-(3EIbiBudrbpten@pharyty)-7-14-tetphylinyloatbényt t AHpeirolofp| 2edpsividinyd-ymine

and ?g%\ééfn{ah ag %ﬁﬁﬂe@éﬁ%@v& tHrdE Ne;

PP AOTN LIRS () Sep gy g e ont
i dimong .egjw jment compounds of formula (I) ave an E(PS\(/) value at the cloned uman
cannbbifcid CBR edcepter-of bileasoffhimaslife- AG0enluyd at The(dlonpd panandamlﬁbmmd CB1

receﬂ&k?ﬁ%} Havd s Puad QoPBealy &l tRYCB Oiedeforam ne; 20

D :\/‘Sltgw?gwés ﬁgfifgmgﬂa Sﬂ ryayl\lﬂe r%orf ]z%t?nlt ??dl{lo(_)rrrr(;%% and/c;LP TS bglﬁavallable
and/c}r p]_qc]pﬁg,af YE d[ngarznc(gﬁgg,ml epP9sure when éompound ora m1n1 tered to a
mamisha{ BarCrurigr pytiisimg| cpmpounds which are agonlsts of CB2.

etmé/inv&m()érsraeakﬁbéd Ushglieaoleniyg defibitopyinlab ofhdmwase ldpyted.

?’H gggb Lﬁgfmarceu call Ly a0 epﬁfxble deﬂ twe eans a hanna<r:]eutlca11%r acceptable
salt, 9qt3r Sﬂil-ofJW]i‘ gq?qg?) ‘%)ﬂ?el ca{nﬁo%d%?ﬁ Iénurim&,g o anly 0 rC c%mpound which
uporpdaninisietor fodiz I’ﬁglplalmﬁc%‘ppdilﬁ o pervidingdir¢edly of indiresdy) 2 comppypd of
form@RI(hat fh REROEERNtSreaMne thedsf. of ok @mbudimerft e phivaaceutically

acce t%lg Gl ﬁJeX { Qfit oLRAvAY @co%tﬂxd of foﬁmﬁﬁ‘ﬁ) enmbodi nment

c %H%ﬁ SR e s o ety B O ok (mape
modifiefissprovide hammowEIolacapibIe S YaG K dMFRAG: . 4h e BIFismel eroups in
the coldpdunds, andhhtahe cnghbwrds bifoenile@smahizndeti@ftdsed 4t impathaname position.

the, v@ﬁb&aﬁbﬁ&%@a fht, foPRAPRMBER A1 e, fhe k4T keferfell Yo 4BBYE WiR be
physbo o&g:algl a}ccelg iz rs‘%% Yut {;}?Jr Salfd mag ﬁh&a‘us@r}gl[egﬁm InShe reparatlon of

compaynds b e (e e BT e deBef [ r

to a manmmal than earlier published conpounds which
are agoni sts of CB2. The invé@ntion is described using
the follow ng definitions unless otherw se indicated.
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The term "pharnmaceutically acceptable derivative"
means any pharmaceutically acceptable salt, ester,
w@ados/1zfi4such ester or sol vate of the conpoundBCDEP2005/006182
formula (1), or any other conpound which 35 upon
st FATLIRRL HALRD ! BerbD 520 LRI G0N e °RBAR e 1577, 6, 119, The em
"Phal?’é?eﬂﬁ}ﬂ%’ qcmpfaehe st la@fqe%/eltmﬁpaleé rrprfl ehaeeaceée@%eceptable non-toxic bases
includilprin@gehic bheas ond ergemiboedésn®aiis darived fohnanopai iases aichufe a2luminum,

ammGHp&E REIA L LoflRE, fdhdd, FeBusl 1RhiBm Sid ghesRm, Sk & @wﬁnaﬁgmag%%mm

sodm&kzvﬂtlﬁ &r@%eahk lgaits (llc%x %@hﬂ'o%n A%gmﬁg&%ﬁ &%}c rsr){ﬁ 9 t0x1c bases include

salts g, @nmﬁrﬁ{ﬁccfmgaay iaralélesp IAines il p gf)qugmg substituted
aming$eqyplicaniings gnd tesie @oﬁxwhangamymeﬁwh hearfining bétameatatiging olwding, N,N'-
dlbenﬂﬁetwmecﬁﬁmm&aﬁﬁmw 9g-diethglaminb@haalpatiBEFarfihodit@hdTLtk@nolamine,
ethylé]!:% anﬁr Y Ntéﬁlg IY %fﬂ(—?\%gﬁﬁ ee éﬁl@ﬂ'ﬂm %oﬁgﬁ’r tﬂléﬁﬁme P%cfrabannne

1soprc§g] afngle,r rlp lbcalgﬁls,\}]é r%o nile, Q‘;%{{%?pgﬁ Bgya}ng;ne Tesins, procaine,
puringscibeqhroatieetristhylemine, umethylamine, tggydroxyimgtind prigo ggthane gpropyl amine,
trome@aing e the like. Wehef the panipdtmda the f)resennﬁwﬁﬂlmﬁ&aﬁé sdl edaybesprepared from

ham(aléélrh@ﬂg aﬂc%llﬁabga:}?éﬁ IRk ﬁJclu@lﬁg ﬁ@:@@ Lﬂu,sacﬁcﬁ S8uBiP4cids include
scctiC FALTRSEHEL E2LY SASHERN BRI irid HOE00R. ég%eﬁ iy e,

hydroeengehyde?cehneysetaﬁec NAsFid Frglgisgmalic gmangelis, thagesulfonio; gppczc, nitric,
pamo@fpantbthisic, plidsphatrie rsnacinicpini{nnraearic) rcfaluchswdbme pdid lbhdahe like.

S atiaelpws epﬂhuel&seuﬁmy acceﬁmaeﬂnélﬁ&nheehﬁ{oﬁﬁe@@awlm Inda¥nesium,
potass&“%{%é umsa an'éi%ée {ﬁ?ﬁ %gm nlafig! tﬁﬁiaﬂcg S Ez’f‘rﬁcgc; succinic,

ni ¢ T ROL Y gani Cc
hydrqohleric éfgﬁlaF,l?ﬁPﬁ@ﬁlFﬂesaélﬁﬂﬁrﬂPthﬁm bri. SHPed RIS, PP, fartaric
salicyliercitoe glucériid, hipentiy, siearpnpdiitionitacraivgglydolic, patipbenzoic, glutamic,
benzeMBSUERAE) U FclohBBlsaEFhit PhosphsiR@hdiitricatias, and the |ike.

Sakﬁe%erﬂe %\Agseog B@Qgglgme?egf&%&g@% RHGSRL BB OF igé’iﬂé c

O X1 .C I ar
1S P R P B DB AR et i alkt eroup o
combmatlms erept, éceemnﬂemgn%%mk eyl wwwée—bHW@fhuwl t-butyl, i-butyl,
pentyl iexy 1 -dimethylethyl theptginoctyi ploaylgiecyl @sionbinaane thersf.
ar gidine zallkg’z{“i‘vE & ' Boupoffid it Bfa ir&&}ﬁhéaﬂ@a stiibegh¥; branched or cyclic chain alkyl

| et
& O“Fg“a&‘f‘% f“%%yé?ﬁy %0&%%%611}%%}0'}%2"“8‘?@‘? % yalmz%ﬁ At o, n-propory, i
PropoXy RPN ioxY: thRIeYY EAEd - nIEn bﬁgvloxweiobm GYslepentoxy or
cyclohbxgloky prouper i di ne, gl ucam ne, gl ucosami ne, histidine,
h y'ﬁﬁeaegﬁm VefoalkO mefie R CIRRM |s@iiatd@ ring, ¥o¥ eXdhple cyclopropyl, cyclobutyl,

cycloBenI c%goﬁéxﬁg}%loh&gﬁ%pg o%&yl pi perazine, piperidine,

8Purlnes theob om ne, .
UFgR AFRE megtsete SRR e el S EPIPSMIRR RPENE fiAnched chain
carboa nhmorwembaamns thereqd cantaihing hnmaore dqupls fpends.fer exempla hejertyh pentenyl,

h@wﬁd&ﬂwmﬁhe@r&mﬁyponpound of the present invention is

a?@lleecc%mb %ﬁoﬁ%c%%{ 3%% agugclg dpqg) -alf %&Hﬁd i o énore double

bondg, i&ﬁg FAmplegye 8I§Jtenguﬁ.y|q gﬁteagl ?yﬁ 12{8/&19 egteg}%ncl)r%ygooctenyl
b eTirderes alkyrytiias 2 gloemer pirt of mhma@,al straightor beincheil ghain carbon chain

or coﬁBxh@cﬂ)ﬁ§éUnfa&Bigq,or FridReRpIE cartibh V6 ifdE exa@pld Bi¥hg, prdfynyl, butynyl,
pentynn%ldh&?ny?@cgm]:ﬁyt%?‘rﬁ%&r' c, isethionic, lactic, maleic,

anesul fonic, nucic, nitric,

paksiterm “pecte bR %ﬁflens ‘b‘]‘f& raFQina ig prelooning corg%‘i“’f‘%]r pramore triple
carboh hprida fir exanple aybloproesyl ¢yolebwyrat icxklopamtpnyl, lercléliekmyl or combinations
theredgxanpl es of pharmaceutically acceptable salts include

t he ammoni um cal ci um nmagnesi um potassi um and

sodium salts, and those fornmed frommaleic, fumaric,

benzoi c, ascorbic, panoic, sgccinic, hydrochloric,

sul furic, bisnethylenesalicylic, methanesulfonic,

et hanedi sul fonic, propionic, tartaric, 20 salicylic,

citric, gluconic, aspartic, stearic, palmtic,

i taconic, glycolic, p-am nobenzoic, glutamc,

benzenesul foni c, cycl ohexyl sul fam ¢, phosphoric and

n|tr|c aC|ds The ternms ' hal ogen or halo Lare used to

e r 1




30 The term "cycloal kyl' neans a cl osed sat urat ed
ring, for exanple cycl opropyl, cyclobutyl,
weywsopami yl , cycl ohexyl or cycl oheptyl, or cyrCDBR10Y$/006182
The term "al kenyl' neans as a group or part of a group
e amis: terns'irtyBingdi a 61 orlor AaEbeRed 2edhdtifring; 8t BRMpLIPREY 1, OF a 7- to 12-

merRRd Hi@&l'l&ﬂ% S‘I)/M @H@fre £00L: 3L rﬂ’x%?{ ax%H%&c R g}%lmgﬂe naphthyl.
hepf SRl T TR i N B rer5 e Sy e 1

1B 1 non aromatic carbon ring containing 1 or nore
do Ie bonds, for exanple cyclobu@ nyl r"
nt agyl , cygﬂgﬂggqﬁ | or cycl tenyl, or
oct nyl . he—Lepny—a%kyn oyp?or part of
ns a strafigie or branched chq n carbon
a|n or,,,combi nati ons cont ai ni ng.d e tYiple
carbo b6ds for exanple et hynyl , propy yl, but
pentynyl hexynyl <fonb|nat|ons t he eFf
Oﬁgiloalkxgyl neans,@ cl osed non-aro
t g 1 er—rore” (b e carbonp
cycl nyl, cyclob LCycl opent
cyﬁﬁoh%xyﬁyl or conﬂ?natlon§ t her eof .18
2005/ #1140 PCT/ EP2005/ 006182 The F%rnﬂbryR” nmean
5- or 6- nenbered aromatic ring, for exgnplg phen
or a 7- to 12 nenbered bicyclic ring sy%ten1mher
| gast ope of the rings is aromatic, for exanpl
na §I'.  Conpounds of fornula (1) h X is NR12
pared as se th in sc

£, LG RIIGEER M HN
| LG E

RLGLIWN LGL N R10 ) R13 11
o'/ X PeIN L& 10 H%i\f("%lo HO N RE{VIM)™H1X) L G N

REO N1 ) M) 13 11 R13 R11 O O PGIN HNRARG PG N , PG 2
oH1 O RAN N R10 deprotect LGL N R10| 4

deprotect

R'R®NH HNR'R?

HNR'R®

Deprotect

5 R (I
wherein LG' is a leaving group, for example halo e.g. chloro, LG? is a leaving group, for example halo,
e.g. chloro, bromo or iodo PG’ is a protecting group such as t-butyldimethylsilanyl or t-butyl ester or
R', PG is a protecting group such as ethyl, and R}, R% R* R%, R’ , R"' R'® and R are as defined for
compounds of formula (I).
10

Compounds of formula (I) wherein X; is NR'? can be prepared as sét forth in scheme 2:



R(IlIl) (1V) deprotect RIRZNH HN\RIR2 R 13 tR 11 R13

R 11 R1 O HNRAR6 - O PGLIN RNR1IR2 NR1R2 Deprotect N
WORREMUEGL N Rlo a 5 R (I1) wherein LGL is a PEHEPIg5/006182

group, for exanple halo e.g. chloro, L& is a |eaving

Sch Ip, for exanple halo, e.g. chloro, bromo or iodo
is a. protecting group such as

t- but%pd’lorret hyl si |l anyl or t-butyl est er®

is a pr tecﬁ'ng group, such as ethyl, and
R6, RF 2 and REFCEMPas_defi nerl’
of f qull (.1)' 10 Cogypeatidsls of fornmula ( f
i sLRR1NCcaikbe prepared as set forth in
WO 200%M21140 PCT/ EP2005/ 006182 Schenme 2: (r)z~ N+' O
R1I3 H 1 N LGRIICH=CRt3MyBr R11 LG A10 cyclisation
I (XIIl1) LGNRGN' - R(XIV) RI2L&R R 6

Rk

13

RI2.RI1 N LG6 | 46 R LG NN"R 1UHNRR | RA
GNRo (X) (X1) RI3,RI2 RIZRI2 NRi O
otiect N 4

46
© HNR'R

deprotect

HNR'R?

U}
x)
wherein LG is a leaving group, for example halo, LG’ is a leaving group, for example halo or OSO,W

where W can be trifluoromethyl, methyl or phenyl, PG is a hydrogen or ethyl and R', R R, RS, RY’,
R", R and R are as defined for compounds of formula (I).

Compounds of formula (I) wherein X; is NR'? can be prepared as set forth in scheme 3:

10



it 306 ~1 OPGRNRIRZ RAN N Rl HNRIR2 RAN ,0 114
14 NR R (X) (1) wherein LGis a |leaving group, for

wez@spta4hal o, LG is a | eaving group, for exarpl/EPivad/ae6182

or OS2W where Wcan be trifluoronethyl, nethyl or
phegaggmef’Gls a hydrogen or ethyl and R, R2, R4, RG,

, 5 K, RL2 and R13 are as defined for corrpounds
of forrrul (1), Corrpounds of fornula (1) wierein X3 is
NR12 cagn pargd as set forth in sch 3: 10 WO
2005/ 121140 PCT/ EP 006%8%a08c herrt 1 a +
--ly RXIR 12;R:yc| [ satl or? R11 ~R12 (XXI|1) \+R18 NHD N'(x%)

O(XXIV) -p - ( XX1 1) XX Hoeg-es0oH OH OH
esterificatjion RI3 R11 NR12 R1*-"N yl ation
ODBQ@%\O/U@QQQ&H) except when R10 is gl oro F@U R13
12 0 R R13 R11 cyclisation / R12 OPG E N~ Q (Xl X)
10 QHR (xvln) OPG OPG Ri 'NH2 13 R13 12 R R12 NCR

R
O
acylation
0] _ =
OPG
OPG (XX) except when R10
is chloro

cyclisation
-
HNR®R4
—_—
R
(Xvh)

deprotect deprotect
HNR'R2 HNR'R2

11



4 (XVI1) deprotect R deprotect HNRIR2 HNRIR2 R13 R12
R13 R12 NO N O HNR6R4 R11 NCR 1 10R2 R11 NCR R N

W@ 2@5M2114R1L OR2 N LG R (1) (XV) 11 WO 2005/ BCI/EB®05/006182
PCT/ EP2005/ 006182 wherein LGis a | eaving group, for

whexiamd ie afaving gfep, fBr ckahiyle hE8HE R hidro :Uﬂt} Q1 for example methyl and
R, RX3TPR eRmBRh yI#“ AHYRs zﬁg'e s Bfined i3t CO%S)PHI} s of fop‘gﬁl n(ejtbove scheme

zar ine ound
whETR S MRS A hwsamqa@adeade”-NHz
2- chloroproplonaldehyde coul d be used I nst ead of

AltdRivbly2omp&undé bfomaild (DelberdORPR WRIScabe hRpartd & sé’cl forth in scheme 4:
scheherein X3 is NR12 can be prepared as set forth in
schene 4: o Scheme 4. 0 R13 Rl11 d PG+ + \NHZ

cyclisati + N~PG1 (XXX 1) R+3 YR™ (XXXIV) O OO .
P / . XX)SJ’CIISLHOI’I ) (>1<1XX| \ 5131 R1*-" N~

acylabumm g&@ oro 1 13 R
PGL R13 N)O R11 C¢ycC |saLLQn Rl*N O H R10
O (XXVIII) OoPG o

\V/M\V/COPG PG OPG

(XXX (XX

acylation

——

except when R10
is chloro

cyclisation

OPG {XXIX)

O N R‘IO
H
XXV

deprotect

OPG
and optionally for gompounds
where R12 s other than H
addition of R12L.G2

deprotect
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1213 RI3 12 RAPG sR NO NO/ deprotect 11 R jj

OPG R 1 OPG and optionally for gbnpounds 10 LG N R10
wohb@se2R1® is other than H LG N R additi on of RIREP®05/006182

(XXVI) (XXVI1) j HNR6R4 R13 SR 12 R13 ,R12 N O

d epieteRctG N @ aliyll foPéxaE%}aﬂe RN 6Py Fi%l 4%ty berByil Qnd RY, R?,
N“’”‘“‘é‘&%&%@ g& bl o Wou o) 12140
ex Frﬁl *N Wﬂ o0 Fsentpe_yenpgl eﬁ’é‘?’ﬁ?ﬁé“t@ﬁ 61;(35015@8, Qg,qompounds of
formgypDrend thrir phmacq:q@call&j@g:ep@ole deiativs dndRidBngalkegeametric, tautomeric and
optichd farmng dnd mixteeshatris.g Ghcehiy mithdes). Wherd 4ddit®ndi @nibg centres are
presé’rﬁ‘i’r%o?ﬁp@%s 'bhﬁ‘)‘i‘mﬁlg?l) Rﬁ@p?@s@ﬁt 1h\yét{§&1t ?ﬁ‘deg g&?ﬁqgééo%g al‘laposs1ble

dlas§56°ls%% B%W@%%%&S el edd Fff‘\?gﬂﬁ e formis apaydie Agpasfad or

resolyed pist frqne the pthgt Ryraopyeatienslimetbodsperiany kivérpisoraer nzyde obtained by
conventidnal systhttivenalodds pebygsteredpeificor BdyxinetreSsynthddber e
addink ket inbdtibRklsE RRhIR$sofpRaIl-BE&HM co o&ﬂmﬁ d3e fa{antlcal to

folien
osk QLA ikl o 15y ARER vl BY GRG0 Ral B s M bethca by
n}%‘&na 2 gtowaéa pr mass Bubgr diffeesat o Fieeiamic masies massyutsber usually

found épuratat.ditamples efdstdpeethatonar bé incorpdrited intdwempbyhds of the invention
includ IeRPEs dTRAdroFaR! daeuds, mﬁéﬁeﬁ ¥y hin Vi3 s HORAYE Iy Bk, p)@lne and chlorine,

tpited, 12 ant | on synt hetic methods of
suChOdp P’ilegg C'b c?%)}l\ré1 afsym“retrl c.syntheses. 10 The subj ect

. n afp? t QPTEIFRY pFraton aWphiTaeauiically a¢septable salts of said compounds
that eastapoihn @Ifgremmﬁl@hd wptepisdadivr ahdr isopestdiother at@nd dredrithin the scope of

the pr@entitlvant{dn) IseosicAIBlbRWd REmpdkls dfoke ﬂr&@ntfu?&ﬁtlc;nh%E effple those into
whlcﬂrradQ'é@vquo%Fés Sk ad B i@ca?éjln%%? ed AeQ r Oa1¥ g.lﬁlg afid/or substrate tissue

ent

|
cistr 0 LS B ARSI o FHUOHEROHR BB iR or
their gpsejof preppsetion epddetestabilive ' ICrind ripisptapes drei pattisuledyrpre fuh thPEIF (positron
emistibnetomogeply).cnd ‘Tigltepdeare patiopasy wéfuhiy SPBOE (singh@$HBOA emission

com;futérfz@(gﬁﬂlo & ’usémlCiﬁ BhgY 191'&% g. fFluHﬁ& ' sﬂﬁs*tltd%, diag gea?‘g;g%fotopes

such%olie%erlﬂglg S Iy %a% a or%s cg%%m Fhﬁvgcﬂ,ﬁz Squagtﬁ%es resu ng g‘om greater metabolic
stabiljy phoF gitaERlci tpoaFassH £ e Belfhifeer tdnqed domeersmeiremsni e tience, may be
preferied in somn cadumstaness df womentiy fdbelaé conippotdspé foratid (B andoh@ving of this

inventPAtAPRGerdlly 83 figfared b @ﬁnﬂﬁgeou‘(\&h'é Bfo@e&uﬁ% JREIBRA iPhe Sgﬁ}ﬁxes and/or in
the EQ 1rﬁ]§lggueld\xp ‘15? E“b'st‘?cﬂtm asr%a?lg ragaalatlx le)l%p]tC?]l? qabe?em%eageraz?r &fon-

I nvent 17on
IS°t°P1§§ })3 feg\‘i@ 8ot opes such as 3H 14C are i ncor por at ed,
ar Somands of fermyla(§) maydk orepsrebstoratabing osswmesralline form,
and, tfics/stallineltnagRpacaRYy be hylfdtdd orb&thted. This.invdhtiondAdludes within its scope

stowﬁ%@ﬂ@ hy:l(ﬂ'ateé or SolvatdstEwell 0L TR ot ARNE LHbRG Y unts of water and/or
sol egj[’ eferred for

In view of their ability to bind to the CB2 receptor, it is believed that compounds of the
invention will be useful in the treatment of the disorders that follow. Thus, compounds of formula o
may be useful as analgesics. For example they may be useful in the treatment of chronic inflammatory
pain (e.g. pain associated with rheumatoid arthritis, osteoarthritis, rheumatoid spondylitis, gouty
arthritis and juvenile arthritis) including the property of disease modification and joint structure
preservation; musculoskeletal pain; lower back and neck pain; sprains and strains; neuropathic pain;

sympathetically maintained pain; myositis; pain associated with cancer and fibromyalgia; pain
associated with migraine; pain associated with influenza or other viral infections, such as the common
cold; rheumatic fever; pain associated with functional bowel disorders such as non-ulcer dyspepsia,

13



10

15

20

25

30

35

40

their ease of preparation and detectability. 11C and

8F isotopes are particularly useful in PET (positron
wepioss2iam t onogr aphy), and 1251 isotopes are PCT/EP2005/006182

particularly useful in SPECT (single photon em ssion
norscanibd @hestpeiel ah®OHRGE18 PEWo! syrikdme; fh Msodiftedi@ ﬁydcgﬁgi'l ﬁ&uemla post

ope'%wv% &k, he§d£|9ﬁé &Jokﬂa& naan‘yE}F%ﬁg? .8f isotopes such

erium fE certain therapeutlc
adv APR GRS oid %ﬁ“{"?ﬁtfa“ RYAEYhaxe fissasempdiBeptip orjgint structure
presargion properti¢sgp multiptpselerosinoheramsendd arthrivis\ostedrartliritisj thenatoid
spondyditis,cxdugasthes ané ﬂmemkem&hxﬁtss and, hence, may be

pr etsinp&Mad (5f tﬁ&ﬁ%nﬁbﬂf 1?1 Iﬁﬁﬁﬁﬁﬂ?’ {6&9}1 %‘pt'hg &Hﬁtﬁ{exlt 3bgl neuropathlc pain.

nd

e OORRY Paf o Bl By e el i g g pain sy persi
for mqaths provears rves afipr dheloggiagl inj HrYtlﬁ%hGS@ﬁe wrorgh thfusy miay occirhia the

periBheralpice’ss, ldetsawpot ypisal bertliot cariaimgegionsémtic binia Wutopith® pain

syndﬂrfoﬁf;rl@ﬂ‘b &aditionalpbiedsBla E&;@ﬂﬁrfgtto E}Q rdls@as@ gf‘edeﬁtq,ﬂf BllCGI lt té/d them.

Ne Qé& é;'elgaé'{ SRS H"ltessltn'élg?le ngg%F "RORE athry %‘ilagu? |nﬂ S 68&21 °“§’ﬁ BaCk pain;

mulj 1ple,§f 9rg§15peml, rf@ro% {giao BLY #elated I}euEp@aqhy,dqog&}@@e@q neuralgia; trigeminal

neurpdgiay andprin Fiilting franepliyisionl tianmh,achpstatior, banter] tosinS aGfnic

infl&h@bte1i conditisrisC Thasel EaldfRnddre ai@ﬁdﬁﬁtt@ﬁea@%mmugﬁ%everal drugs are known

to hgm%Qﬁic‘i@q E(ﬁhﬁ%t? 9a1 %nh@ﬁ% ?a]rafg llll%tvg% Olthg s¥n6§?1ﬁ%ot%§5ropathw pain

o Pl Bl xRt ssreen desfledan MgBHANS Spoiegna ismomating pin, o
Ongplﬁﬁ’é’h‘fql%ﬁ‘i)aw IIn adsbitionsheng fis pain aspeiated edthmemballyhor-painful sensations such
as "pins arddeedest (iatacthdstaoind d‘}béztﬂwsﬁ‘s@ ﬂ?ﬁ@éﬁ@dﬁseﬁ%ﬁhvﬁtﬂ’ EJ‘ﬂdh@l (ﬁ}%resthema),

palﬂmBéeIQ%dﬁSf@lfl&H'm?én@cﬂ@JsQ@ﬁlh nh@?r[ é@ma? increased

sens(ltlwté/l%o noxious g%lglgt&}g{rg "(Rﬂl‘f H‘e{;}ﬂ@lﬁ qr%] IFt)(npglg pam sensation after
remgyiy @%ta? dimulation (hyperawhviat osiad abiseascy pi dqfsn lrgselqctyfe sensory pathways
(hymelghsia)t i s and juvenile arthritis) including the

pr C(Etﬁﬁﬂoﬁnd%fof dirﬁi@l@%ﬁnﬁ?%(ﬁ bERLRPR Bk alnHnDer 180 Uct Uf e

ﬁltlds%@ fortdHI3 l galg ﬁé uasleﬁipln ﬁ@d tf%%%?h?fb r?fga 012?- éor example in

the ‘§ H%%n&aﬁqhg}o%? ASHHEDWEY fe7eRpSeTRatgs, ppar); ophthalmic
dlsegﬁgg gich at gahoning retinatiscestinapatiict,i uveitisyral cfiaaste ipfmiynto the eye tissue (c.g.
conjasaiisRlvdg dibidBrs (8.8 hahie brdashills, 8:pR &AL, Gerpit Hﬁnms respiratory

dlsu‘e&fsk'ﬁtﬁ&ﬁé" %goxpfaﬁﬁér dl.sre?sje Me?’g Edng r]:?ﬁon?c o%r}rucﬁve Cpt\fﬁ]?nﬁry disease,

Tever : assocC|
(COP R S et S Mo Sahs S o s g
variglgforen icerativeToli, oBlis) divaseiogiPGT EHS GOELBE6 LSS yndrome,
inflanoimi@n bolwel dlsed%&%bstm&opha’g&d réfluk idisadabe o@%nsﬁé[tﬂﬂfoﬂmfher conditions

withR@ ikl SRe @Jrﬁ;@n@fﬂt Eﬁh@%@tﬂg' d?sJeas'e %ﬁl gp EQIQ&{US nodoFla thyroiditis,

apla% anzziietml ?r{ogglm{n ﬁ glseaﬁ gﬁf,ro% tqigtyaeg%glgé ggvlé, rxa}ﬁtgggg:gerosm sorcoidosis,
nepl'ﬁ?ﬁfl SW‘B%‘P‘?’ Schst’s f@ﬂmesﬂoﬂmlé gingvélisemyepeidigh ischemia, pyrexia,
systqmiio ppng érpthernatosot) lténdjpitis, medity; agl Gogréeeyidrbme.d o

ar tJokpbirls oPhANa @ bl didd b°e uséNaH ﬂﬁttl%btgxentfbf sReRd g%deh ISxia
follmgjfa(ﬁg Fﬁéxﬁxhasa and juvenile arthritis. Conmpoun

Yy be partl cularly useful in the
effforuts (B pay Alse beigetyl in Wﬁ?t@%?ﬁp%ﬂ“p@lpﬁcal diseases such as
autoryymue diseasescamudelogitabgefitiohdyalisbases on exgriotnaubsplantyition. yTHa Rémpounds of
forma€l) B2 bikd bereBfefive B iBRMASIREIS lafdhey STV MERNiRS Or years,

ev j@ﬂmﬁ&fn@é' oftfa'ﬁluﬁrd) g{a? Eo ﬂ)JUSéf[lMP] E)@ %rftgﬁalt gpdisela\%%ét(s%gxﬁacjrmal platelet

.njury occur I.n e peripheral nerves,
ﬁmm%@%?%f”%%%ﬁ3?“@%?%“5?5Certain regions in the brain
Neur opat hic pain 10 syndrones are traditionally
classified according to the di sease or event that
preci pitated them Neuropath c pain syndrones
i ncl ude: diabetic neuropathy; sciatica; non-specific
| ower back pain; nultiple sclerosis pain;
fibronyal gi a; H V-rel ated neuropat hy; post-herpetic
neural gia; trigemnal neuralgia; and pain resulting
from physi cal trauma, anputation, cancer, toxins or
chronlc |nflannatory condltlons These condltlons are

" N a g, o o o
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pai nful sensation follow ng i nnocuous stimnmulation

(dynam c, static or thermal allodynia), increased 20
w@ensiizivd ty to noxi ous stinuli (thernal, col dPCT/EP2005/006182

mechani cal hyperal gesia), continuing pain sensation

af tE@mpolRBFRm (1f RS &%'bgﬁieﬁﬁ Qe &éams%{m&ﬂu%emuﬁﬁ dysphagia,
ectli V sensor Yy pat way

pelvtcl%%l?ersepséi)vﬁy ngréomcontmerg:e cg?cltlfs orr pmJ IS, ( 1 nav al so be

poRs phfargy] %gffﬁgé’r?ésoéﬁ usel) ©r the prReioRas2 fine Pk finetic action,
( 1)Camppurdsob fayaula € fuay alsmbe wefut ingl tnetmenbéf impotence or erectile

dysﬁlﬁﬁtﬂoammtl on for exanple in 25 the treatnent of skin

Iﬁg HB b0 bcpllfé'éﬁ?for Sk ;Img tlgq{e%%};ntaﬁlﬁ side effects of

C 0
SOr | dsl s
non F@fql‘?:%f‘}t’s nﬂ?r@‘?‘f‘tﬁ’é’ ‘f‘fy§IS° FREeGe- gé@?ﬁ‘zy%hﬁ’?@ .
to Q‘dmpogxyb of fozmula (]Q mag also m;;j:ﬁ;hmtthqﬁqatl@pt of] qqm‘gdegenerative diseases
and déBeicg@etitibesugh adddnienia, potiQiklyidegderagvattR I (including senile

dem@ﬁtlaeAQh&m(ﬂhé &Eéakes Ple()FS‘ %ﬂ&ars@tlﬂﬁlﬁngdgh §Eﬁ<§§a5 Pzﬁ ﬂgo'h%sease and

Cre g B Pt i el A ggn et it
demgatig;reg Wil essdeinwatla QSM@tedle@oméragla{ Wags. ocpuppiing dasipns trewna; infections
and @laﬁéﬂ’boﬁdldoQOsledmgH@p nrxfeogaxs)t ddnienss inPakinson’s 8isédfe ; metabolism;

toxiNRhrdR a%E@ (fﬂ@mn H!:ﬁ‘c@én@;‘} 'aﬂcgréllﬁ@ Eégtnitﬁfe 1M%ie%sgkﬁ§§%h ageing,

parqcﬁlgxlllgﬂae {\ssomatﬁél ﬁ/fefn ory: Ién aélgnéent bﬁle fzonépe 9 ad' %ﬁo blgz élfeiﬁt}){or the
ﬁeame§w§@yoﬁqy¥l§éﬁerﬁ¥ S§leEQsts é&ﬁ%@tamé ﬁeur‘awﬂ?é?aﬁ% ndi ti ons
W tGorgpounds of fommrele ) ynay elsponenfil muctropretevtimnaud arthe treatment of

nem@ﬂe?g@@eiﬁnon %l%gfk@mk@ e4riliad IRk, 5&1&0@?9}1}@53 gt Bialnl iSjury, spinal
‘m“ﬁ§ (ﬁ Anaeni a, Hodgki n' s dlsease sclerodona

thﬁlg{a %rav:arzo mul ti ‘i‘ | erosi s, sorcm dosi s,
R EAR el&ﬂ i}ﬁalaecwé BRS¢ s,
g| ri‘gm\ppunds of fopoela (Wimay 2lsesusafubin tipytreataieant 0f3’5y0byumceime¢se for
exathplp 'stﬁnzﬁﬁhtérﬁ@ eprosien ,(wlﬁlﬂﬂiﬁtnmstubéﬂ hefit t‘éllrtclltﬁlc b@ﬁﬁr depression, unipolar

dep éisﬁ)gr orsté(dﬁgjélﬁrﬁ% or Hgglfl i @&t&x@s catatonic

ettt
faty Fﬁﬁpﬁﬁ%ﬂm&a it PP eRiRS u%aseflﬁeﬁx i goorder
dysthynyic diggrders sth @glmézftg pnsgtrpng with oy withqwbafypies features, neurotic depression

and boviall pledbegdepadssioh seangaying démantia fo etamplnofiie Alizlstasasype,

schibdAFEARL Qﬂblﬁélj or @ffde s%&?ﬁ}péj bﬁ(ﬁﬁ:ﬁl%%ﬂ%r dléafd&%'}esultm from general medical
conél{mns nﬁ 2} 301 Ing bt Al Pcl;lc limi eg to; mggcard’] al Inf arfiig]on glal%e(t)es mlsc aﬁ% Q}m%rtxon etc),

anxiptydiseiders rﬁm‘ﬂ%‘ﬁ% %@BSCSP“JF?W ﬁﬁ?rs er(apq sqeip) a‘ﬁ‘F@bdlﬂéd“iﬁ)ﬁ pqnig disorder,
agoraphoblagsotiabohieibsafiveltswasye dsbrdetand pogtraphaticetress disorder, memory
dlsofdéﬁcfhblﬁéﬁn § Gorbntif GQEnbkid MSrdeaSdnl b @ astlcF@ATRIory thtbalffent, disorders of

%%ﬁév}o%}sl %Qluﬁgg/m%) OI?JI’\Q)Q? Jrﬁ%u 1%@%&1 g‘ex?il dg&ﬁl{ly!)xﬁ sleep

d‘”f@é’éfr(‘cm%@ﬁ? digtrehancss PLCTopE Y ﬁﬁ‘y STOTE P PRy eewnﬁaaw
narcplapuyhtwithdrawel frapy ghupe (pfglnms Slp?h@ﬁ ptq ogameg;gthmu mipetingf benzodiazepines,
alcofuﬂj’ dafbiae, (phonchdidin@|(siendyelidiselike comPounds)Coptes (s adahrbis Heroin,
Vibthind| b h'cﬁmﬂ{étrélgt@d g@@&o&ei%a el @ (1)

treatment of | npotence or
me%%‘lp?‘lﬁla‘é‘mg)% l(t,’f‘tiloé‘ﬁ erf@(ﬁrrpounds of fornula (I%
al Sompeungds ef tﬂl@ (D mey dprberisefyl in Recvending aiSAMATS p@éence on, or
preveiiting@t &2doding tolerensd @révetiatolamice to, mfidpandvatecriyduding ggent. Examples of
depdnbi3Rt Hda)m@%z@m@ ﬁﬁiue@aﬁfassr@sgem ﬁﬁ;@@ﬁk defpBistid @ @sethanon

for . . may a be useful in
p“ﬁﬁﬁg%uﬁn%?egfommﬁ oéggeneratlve di seases and
neur odegenerati on such as denentia, particularly
degenerative denentia (including senile 10 denenti a,
Al zhei ner' s di sease, Pick's disease, Huntingdon's
chorea, Parkinson's disease &d Creutzfel dt-Jakob
di sease, notor neuron di sease); vascul ar denentia
(including nulti-infarct denentia); as well as
denentia associated with intracranial space occupying
| esions; trauma; infections and related conditions
(including HV infection); denmentia in Parkinson's
dlsease B netabolisn1 toxins; anOX|a and vitamn

" o o I L Y 1 e e T 1
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Compounds of fornula (1) may al so be useful in
neuroprotection and in the treatnent of

woewsoziagener ati on fol |l ow ng stroke, cardi ac aPCEEBP2005/006182
pul nonary bypass, traumatic brain injury, spinal cord
I Nj QdrypoRfidstdf ormbl4€T) ndY alc6 BP R B¢ trda@hdhl bBidrey d?ﬁﬁhcﬁon

(nep"hhﬁ ?ﬁﬁ ﬁﬁf sah) altp i£drd tgﬂ)g{é 16Heplrl rHéab T éinl ver
%gfi)ﬁ%ﬂpﬁr ljfi]%oéﬁi ;‘T;I(‘}F"‘:’E@%‘ié’gaéﬁ%@ﬁ%# tﬁ% wﬁ gﬁon e

dereapsiesds of fhiiieventioarrpayi bind ssleetiviebrte fhe CtB? rqspion dech compounds may
be phitioulbidy usdfipmaraiing CBuetqpadr adediatd@ gis€s&. on, singl e or

r eoﬁ{ertc?ﬁt"trgﬁin&[t" S’;eﬁ'éﬁr%?; %/sgﬁ@doﬁe%&%au&és&ﬂk tfyafref@n{ bblished
cisoR T oS i s hom BB g B P b oo hecin to mean

Pre"§’é%f§c§ﬁ1alptoﬁ*ﬁ fwailrw?@iya*f%tﬁ@mw% PEpygiiting Ficarraics of awptoms in an
affliglied bubgat 4ng isovot limited oremplermebvantioh oban afflickiamt at ypi cal

f eakdibRmg t918 HEBE ﬁpe@?&ft&iﬁbéﬁﬁon %?roﬁzﬁﬁia%t)m PARRIoR ormula () or a
ph pi_‘u%ts,a?ﬂ ”ce%§381‘8 DAL ﬂtgerg T usI & Hu: n g%( a%nargﬁefi}?@e

i zoaf ective
depteedag ¢ w or ighest aeihr egtion Ve REeFidht compeuns of forgula (1) or a
pharmagfmtlg%h@ma:ptabﬂe denbative themefifori wem theiedatroinngf 2 douditioowhich is
mediatddi tyekt deivityBfesmasihaill 2 katb@oet | on, di abet es,

m SJQ 5113 % Rﬁ'th@l%?}lgetg{e € 1§\'}e‘ﬁton @i&% ngslt 88%9&3& g a mammal, for

exa ltng}anosi g%?r&g{:c)m a tlen afhag I1sdgc?d1a’c EEWO(H\ Icannabmmd 2
TCCCB@tsl vhiichylembiises adrhigistesing to seidisphi¢os @ theragéwtioal Yeffeetivd amount of a
compasid-of foamtial) 6r SpHapf@eticsldr AedptablERIERVAfive ﬂlbl%@f ders,

in %ddgr'dﬁ‘lg t@@fﬁﬁﬁ&r‘ a@pecmh&ngéﬁé’ %ﬁe 2 hod of treatméta mammal, for

SSOCI | sorders of
cxa B DB G LT AL FRSe HLP S X g i o
arthiyasy pylinle seleresialos@grsthEiiv e Oé‘iﬁopoé‘?s@é’ﬁmhdn@@ﬂd(femﬁnses administering to
said Gutjeot ardéffegtivti antountvéia cespanhd of fomadi @) orraiphtrdinateutically acceptable

derifhYi$S@BRLA, i nsomi a, sleep apnea and narcol epsy)
W tIQ gnﬁae\@ﬁ)lodl r?trﬂlg lk)) 1% saecéedJ 1%{95’ 1n‘%lammat§§l p%{ncg]%%?l pain; cancer pain,

et ha
neure%qﬂp%p% OV @?’F&{)P&nr @pwg af ig:ﬁ]@ﬁg 9gqt pgﬁrwérﬁ ppiR.acute pain and migraine. For
exatmﬂnphnmﬂhgl)mat@'p paih éspa{reasspeiated withivhesymatoat avthritis or osteoarthritis.

MO rAXRbraRY o AMGBELsPItt mh%v@mﬁ@&)ﬁfﬁdé& tHe%'s@&f%C&oﬂx[)MQﬁ of formula (I)

ora %ﬁaﬁ%aceg%ﬂ 90% 'BJ% ?e%v%ogfe the%%ﬁﬁl or nﬁ[ﬂe% h nggmc |a§ent for the

nation tHere ou
eGP OGS BHPR G Bt BEgeY s’f@m Iegk diseyer,pain,
rtheumateidaathrifiy H@itlpi%ﬂﬁlﬁtqsﬁglsteemﬁﬁ ere 0&§¢0pm@vler se tol erance
t 0,In ardeierp esechaidapoundi of thimula gl) ageptarmicsaivpllyescephabledrivative thereof

for tﬁleen?é% }H{ﬁp@ﬁubQMH %gleﬂgﬁﬂﬁxﬁs it 'ikcdoﬁgﬁlngﬁlﬁ] Cﬁ S ih GeBrdance with standard

pharglg &1;\%2{)%?}1% A53 R a?rgac utlce cé)gli)ﬁsg%o n, erﬁfz) e ap]cgher i@e%f the invention
is proyy amglmeeup@tﬁemgrsn U Bing acempnd @6 foghulp ) atd a
pharfndgeutizajly atcepatiie darsefiwel thareof hdwptet f@rakeritiimad orkietbriayty medicine.

dy 9fsWadtHeRRbh, (RSt | in%ans B@ﬂltahtﬁgﬂn?s{ | p¥rtiEst 3P gdhist and inverse agonist.
In orf%re%lboél%rgﬁtt#e Lp%es%ht%d%ﬁl 0] :%rg ?%rolmtsjts nephri tic syndrorme),

cirrhosis

g a§t°P’6P‘H’@%%ft Papla Wmtnhaﬁwwﬁﬂaaﬁwe)@asa%la Aerivatyesay be
admipgstereslin a st@ulapionanger fof the reatineny efithe tndicatey diséasas, for example orally,
parefiglaBY; kib/Blgyially) dérhRIICBRrah £EI8 tritisderfd DY) ré&@MP O BalfMRY oPvia buccal
amnﬁg Hﬁhtlcularly usef ul |n treating CBZ receptor

at ed d| H §=ﬁg "treati g%

s CoTRR AR PEPRRE () Gt e Arcenble Gpi s bl ar acive
whengizesy @@}yScaah@foangléteﬁi ?ﬁchqyuie,stahlﬁ% cpsplghariddsdenges hAdiguifl formulation

The term™ prophylaxis” is used herein to mean

preventing synptons in an al¥eady afflicted subject or

preventing recurrance of synptons in an afflicted

subject and is not limted to conplete prevention of

an afflication. 10 According to a further aspect of

the invention, we provide a conpound of formula (1) or

a pharmaceutically acceptable derivative thereof for

use |n human or veterlnary ned|C|ne According to

oy oy o a1
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exanple a human suffering froma condition which is

nmedi ated by the activity of cannabinoid 2 receptors
wawkiosh2aempri ses adnministering to said subj ect PEI/EP2005/006182

therapeutically effective amount of a conpound of
Wlllgféﬁéfbﬂyacoﬁﬁat 0Pk silpdiRh BRGRIbL 65thé ?z’on%ﬁﬁp&r%m fia 11qu1d camer for

exa ﬁfc' by gll\yerb?lv\gl%enn@%&%&g (?}’gfpf)] or Wat?r V¥1]th a tiavglérﬁtg suspendmg, or

colopgifpagent- figpere E‘?GOT&B@&W&P & 13 e JorE L8 by gharmegepigg! carrier routinely
used forrprspardizsolidtiormulations mhy bawred. dfxpmglles of el carpas include magnesium
steaf b H;Hﬁf&taﬂjaﬂtalc,ag‘eldﬂﬁ,l dohdta, stedticlacid] @arSIE IRF0S AR sucrose. Where the

cor@%tlﬁ QAL Wl Ford ofh c@étleq %)gﬁﬁesenx\%'s iré Jtﬁslﬂ ?mxtmpg? using the

nisieri |veei

aforg S iR of semt Fd o s 4 Bieann S LpPH G g eluirch and
Labeéel% aphad capsylp mlre@eetah@r Where therpompesitémbioiditheefotm ofeesoft shell

capfuid dg. igelathe beycitathmdcetioalicafrieputimied ysed Rl Prepating @lsPérsiPidi of suspensions

maﬂﬁ%ﬁs[l%d?éﬂ' for e)?agl ﬁé?ﬂ@gtﬂhscor R, Bnd AIQ\M?:B g%ut gpaaéo@t’ capsulc shell.
oD °%‘§%%°rt‘g‘|‘"és cop B oF bl Sishat sy e A

derlgla:t‘gfg & gterie IQUEPHS PHRAPrASERAUE casFieroptignally enntaining a parenterally acceptable

oil, {vs exomid ﬂml)rethyh:ne gliand qrotlivinglpygolaiond, leeithia pahis ol for §de@ne oil.
in V%Ida% 1@61@ Ydrq!ﬁﬂlaﬁ&?aré' f#ahOford oPQﬂﬂlﬁféﬂ Cguﬁ;en&&{ dFehision that

oty b AR e g
antc ]é’m ‘é?t"t‘?@ﬁt‘e?frm ‘E?/%lh"f n5#ag¢- a condition such as an

i A byeicdl syprrodigory f(&mulramnl @mpEises p yordpaiod deformp@adlnor a pR@maceutically
acceptable @Bt vitite MO WiidlSis adiivt Wwhed RInSsiti@eO tBis way, with a binding and/or

lub&%r%%gérg % é:#a %ﬁ%\gﬁfag&%s haﬁglrg %ggdégbt%?}t% elow melting vegetable

WaxeR ¥ f%rtﬂ"%r%'e thereof for the treat rrent of
hu ﬁl“sm@alad@an@ epbiransdermal ifgrmulatipns comprisslal cpnieotional s brnon-
aquedQC ehitad) 68 exdniplle Sdrednd] dintnendNGHONBE pastel ot ale P EdrCeT a AfedRated

plasgp%tg@glerggdl&g{e conposi ti on. Therefore I n anot her
ovi de har maceut.i cal

aspect of ventia
c ol oo ol B Pt on s 3n BERer 8 forpo P e oy i cgpsle o
met%ei 5FRIPARESe 6 thetdhg Bati @@pﬁ@%remeteaermglaﬂ@see t her eof
ad aatle@bsagsrnmu :fc& orah admin@mation curediey suitshly from0i001 g .to 09 mg, for

exark{fi€0 Ohﬁfg% 500 mgTRdh hAk6M 0.0TRANS lb@fng A AGAMiE unlt for parenteral

admﬁ?rs%rtat! d& cogtlt:cun% %11 abl?gr%ﬂrl o001 %g'qitr) 1{3‘0’ o a cgm%ouna g{ fgrmula H)e ora
Phar@&?ﬁb‘BEﬂllét &cegptable Brﬁrr%ve(ﬂifreoé eyl 4#@1 g ﬂpﬂtaqe rgide Hrghdgpagy unit for
suppasitoepadaiihisiration Fordgins\saitabiyafyony .00 lagioni 08 tney; &l exampde 0.01 mg to 500
mg satlaadféd 0D Apas 100ing tHach Eds@gtuiR Bér iftfankdaPadnilita@b©Ebntains suitably

1406 &@u%tabrﬁr% t@mrmrgaﬁ gér@dn' Y toﬁgal l%ﬁitn%%@( &Jn 2l i b}y 0.01 to 5.0%

¢ ‘F u}gP | ht r ahasa
0 afoé@t"é{‘i‘ %Lia (iDnhaI ation or via buccal
adrhhg flajlyrdasage regingsdprowd @dmipistratinnrisisudtalily jboati@i0t mefKig to 1000

mg/ipd) af sresispotihdtl orynude(ly ed pHatacel@ichlliedcbepeablewlati eafivethereof calculated as
the fﬁ:@tablﬁ eThé’\ﬂtﬁg deageex@ 191%1@%&2?@13%&1%5&&%5@% eka g abo t0.001 mg/Kg to
200 b Rt g s PR i e e
caleadebasdhg free@pids The daily desagerepianss fos surpesitosy trtimmrsrra@pn tSheltably about
0.01 oBotori0OmgAa)} of 4 comaounidalifodmaafy dr@mphirarnceudsadifptoeptable derivative
theredf E:dURkod 20 kie\iRe Qdill., T AMTRAISHER reFnbIE RS RitrhS¥4l ld@r}un%'tratlon and oral
1nha1\§9$nei% lg afilouft @%%Usdt 380 Itn?)gglgc%n dl"hn g%tﬂlg lrigre%tenp Hay | begadrmnlstered

0
from 45 Pdimes 3

Vb ?ﬂi&"e 1Eélte£%t’fefiraéttw?’outr nely used for
preparing solid fornul ati ons may be used. Exanpl es of
such carriers include magnesium5 stearate, terra

al ba, talc, gelatin, acacia,l’stearic acid, starch,

| act ose and sucrose. Were the conposition is in the
formof a capsule, any routine encapsulation is
suitable, for exanple using the aforenentioned
carriers or a sem solid e.g. nono di-glycerides of
capric acid, CGelucireTM and LabrasolTM or a hard
capsule sheII e.g gelatrn V%ere the conposrtron |s in

o o, .



10

15

20

25

30

35

40

oil, for exanple polyethylene glycol,

pol yvi nyl pyrrolidone, lecithin, arachis oil or sesane
wW@R0i05/1TmMpd cal conpositions for inhal ati on are PCI/EP®05/006182

formof a solution, suspension or enulsion that 15

meythesyaerilvrngigerue t @spaze ttle yonpowatisiof the presert leerftion as whoparticles.

This&Ry 3BHrasdihe bRl BiflailfARY 8thé SouftisO F&I th@RlrpSEECHT thefesent invention
"nan?I %cu%lgeo % JelfH&f {%@Eﬁ&ﬁ%ls@ rthgler‘%mf n,g)amgﬁg QJWn(JgQ%p%cle?me of less

riSes a
thandf‘mf@F ?ﬁﬁ‘F’Q e( T’f ﬂB‘P SWRar maceutical |y acceptabl e

de The particlesizhelithofolidpirtitied of campaume (Mvmey badhtirminst by taser diffraction.
A suithblé Plashiiefr ddterirtinidg Pirtielé Bige BNE6R diffrhdkioh iCALERFaAGRE  particle size

anal 5B, uSAHAE.d ml?egﬁwéﬁ@gm& fia @%ﬁi dBSersiGPGfA. DUt t} er
PR PIRERTE hiE 5Bl PetisTen rapgparteuiate Torm are Inown
Typicallyrikage pioggsses drvelHe ariomg pmw;fp%,@ta@pb@nw millingypriocess in the presence

of a agfieOmsdifingupent thatitihis aygbiatibeand/ @ crysiibgipweh of iR adParticles once
creat@d. nkﬂ&ﬂ&hveﬂy‘%ﬁés@Fro@éss&%nﬁveaarﬁedlﬂtaﬁ&? xt)wsénf&fexgmple a process of

precigigish e Re P gt 1 hiton OF R BB A Bagi P sfyent or

ex AfpArdinglys Bpp dictheg Appegh, dheopresent; inyaitioncRTowdqso groceps sfer preparing
comsoand (tin hineppréitilan formegs feckinbaliost éafined, syindl @rockss eompriaeshmilling or
prec Q@t@ge unit for oral adm nistration contains suitably

Re rei,e':np &vefngro&%be%gg e pr%)%TB XPE'(H d rpggtic?es 1ngan0é)a1%m9ate form are

each
descﬂ‘?ﬁdtm thg patpnfs annupligations disied pdey- at i on contains suitably
U.S. PrtonhNp. 826,689 to & id@Go Afiischir, B S BatpusdNed5,045, 688 torliiversidpg et al
U.S Pdter®No P§)12U8I1%¢ @3 IkTh &GRAJ HoptHeUIsAPAtent W 5, Y40V €.iehlps of al

U.S. %846&%3?_2 §96 567 JB 5%% ?g%o?glhrg U. g@ﬁ!@nﬁ@é @9‘20 g{h th ilg & S%%)otdar
0.5, 3855 N 9700 N B4 isigrgta

U.S. Pateht Mos SB66 600 A-pvigpich, J.3.Fotepigo. Eé@hl%‘@)@@rtﬂm et aﬂ &F.S. Patent No.
5,429, 8d4rta thafeal. SaPltem Not 5,503,720 t€Ridddgtiensl, B1Si Paadak Wo. 5154008 BDBosch et al,

UsS. %féntsﬁb tablgyio Jé}uﬁooet%@% RUp P& N%es % o873 sﬁo tE?&&S@'et al, U.S. Patent No.

t
5.5 Sl B Qe 378 3 S Tj S3b30D Gl ey gg{aF?%Nf’o? 552,160 to
leetsrdap elaldn¥ i Baterd Nop A50% %dp%h%ff E%Jt’ SoPatent Mg/ kef%%52 to Bagehi et
al, UlD) @ete@Nn§/5166,1 8 fo Worgnatph Whtl Pafent Me. HLA74,686 todFickhoff et al, U.S. Patent

No. 9'3% mcﬁubéﬁéi\l)'& RagepUA k’@ccxﬂelﬁd V24801589 ) %@&J et al, U.S. Patent No
5,558 MWLk 3P .S B lnge s361 fs AR pAaRRCs SEALTR Hranson

o, Uy Ryt No. SO A3 ongt U3 BRSO S00H SR faeeht ¢ 1 b Ratent No.
5,66 B toeldaggiiii et al, [UsS Reteupia, B 8¢9 ios Buddyect ahdf.8.ofatent No. 5,747,001 to
Wiedn@dn Wk at, eploesy24 106, Wiape/2asiel wd ve/1d207, Wwd 0883666, 90 865469, WO

00/1§3% Wﬁ%&%% ?ﬂ%cﬁ‘jﬁﬁd ation is suitably about 0.01

Eﬁ'ﬁ a conpound of formula(l) or a
'ceuti cal I accept abl e derivative 40 thereof

c aBed pecsshenmay brerepdityedaptedcfor tipprepraption of eeyarpand diyinmerpparticulate
formf Stich prédessaafonh adalttienaspéct af tholvaitign.or al i nhal ation is

S u'l“fl@ﬁjoé’es@m% reSnt ﬁvé\g&kjﬁaﬁ@sg a%‘t Hﬁ[ﬁé)ﬁep Egﬁ%d%ﬁi 1'11\591‘11111 such as a

o S0 St BT p L 8051& A Sebwound ﬁﬁ psejpinvention
may g0t ite THEtECEiEP20msyobeEs et millipg yeobrique \pusht ay et described in
Lachiren pr & p@heTHehry and Bpotineds Indfisttidi @hpmege Ghapter2e'Millog" pg5 (1986).
NagPp ahiries r&heméiti S‘&{MYOO'IS‘@(S?MQ@Q@ BREchhm plc) describes a wet milling
a b LY 0 u
proo PP 3t e b eoiOURL 08 ticel AR, BHAPDE ERoR polyamice)
sol i d particles wwth 50% of the particles having a
particle size of less than 1m for exanple | ess than
0.75m 5 The particle size of*®he solid particles of
compound () may be determ ned by | aser diffraction.
A suitable machine for determ ning particle size by
| aser diffraction is a Lecotrac |aser particle size
anal yser, using an HELGS optical bench fitted with a
QUI XEL di spersion unit. Numerous processes for the
synt heS| s of sol | d partl cl es | n nanopartl cuI at e form
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created. Alternatively these processes may involve a
precipitation process, for exanple, a process of

wee@siipitg@t i on in an aqueous nedi um from a sol RECT/BP2005/006182
the drug in a non-aqueous solvent. Accordingly, in a

coniprisinB @he AB RRED intdrit® 1WHrRSRS) tor #¢ 8RN theOprefliAMoh @2 Sol@d particles of a drug
mmg&&%%%%n Huﬁh&ﬂ?ﬁﬁng conpound (1) in nanoparticul ate
or

er el nb e defined, whjch process conpri ses
 $9G16F 25049} sy BRSO Provslst 8 gERrest Py BepiE sgmaends of the
inv¢n§1pn urh@nppaetpyg}a@t formm cayfiprisolgi ekt pulting & busgenision of compound in a mill having
at 1e3NeRhhhbad lafd 8gifaB6 e, salleGBmbOQY andlortshi@ apRIRA nfea® Wbdmprising a

i t. | U.S. Patent No. 4,826, 689
lub%@g? 81% a99§s§h sﬁ%@ﬁgﬁfs Pat ent 5. 145, 684 t

Li BP0 8 pomngnd o5 e dRenigh orgsoin die b Bingyealy a liuid
susmﬁlggqf plm cagrse cogmppunp it adippuidvpaedivm. g&gsummm@"\wgn@nﬁ@ thetcompound is
ess@hal@ﬁnsbluﬂe iftad lequid Mialiund R3piGseh@ifvetliquitiedia Rajud@@ahais medium.

e prE&E@d'ftthelﬂ%seé inséfior 88 a&e?agla b:;rhcge é‘i’ze%'i‘ ERRk g@r{ﬁpou}r{i (§ ‘the invention

at ent t
ST ORI L N e,
5, 354 fuyther aspect of\fhediyeation thy agueopgmediym fade sehicstsd torthgmiliing comprises
corm@ourtdi(B iptebant tfroal aboud).1 %. to Baned0ts Wow, suitablst BBm@Ralt 1@ duabeyt 30% w/w,

for SlaSiple RBJueII% May. 5, 503, 723 to Ruddy et al, U S. Patent

O i A OB e Ay B v
solugfe cgicrs ghigh ap gl Thuseripsatyisaiv i skt gEopregne ¢ campound (D
aﬁeﬁatllmtto ApharBacBiBigal S08pasioazaby sptay dty;ngummnmmalﬂy dxoeptable
excipiehd dodtBlitable forlsteME&tSilGGRONAh 5k m?@ﬁﬁd’i&ntéﬂ@c%igﬁoloxamers

sodlﬁmﬁﬁlgyl%ﬁﬁha{e%gg(ﬁﬂa falf &{5 s@inhseg‘ §ch % @@@E)tsefg% ]%}%r gp%fﬁ%eﬂlyl

Ceu"gf’se i) gmnﬁﬁlf“@}h?s Repo %eff g5‘§§mf " Ei ckhof f et al,
Pat lewfurthigaspest & 18 imgationghpgudons wedtinStode swzmﬁctemtcsh@aﬂlemay further
cordiﬁse HydioBprdpykhethl dellaioky (HPME) predentFronBabertl thiabout 10% wiw.

5ﬁ§ p?&gssto@thgﬁé%tgéﬁlt\b ﬁltvergio% éAfz‘r g%mfr%te gir@tg% L e @?%f %‘?ﬂgtcgmpound of

the 9 %gt%ﬂ? 5, 622,938 to Wng, U.S. Pat ent
5, GhZToBgBlY & aﬁfaﬁlaqﬁ PSPEEL, the presgngnvantprprovises 2 pr@eﬁe?gr mepRring a
phatnic8eigd kbmpdsiteh corthiba Pat@hd dithe freséd@n@h8ort whiBpldgesedomprises
rocﬁﬂcmg %ou@ﬁto? ﬂi’mﬁi@ 51 I%ﬂg a%&la{eQOnﬁ%ﬁlgﬁ@lg Bolfhwedby drymg to yield a
25190, W96/ 2 97/ 14407, WD 98/ 35666,

PO, /6%1&1 00/ 18374 WO 00/ 27369, WO 00/ 30615, and

o0t ofdh edpjpatiog} i @ @LamaceiisH! prapogtien sopPagaps eempound of
fornfudy (It dr@ phrrapeautitally acaptaldo Appiateith¢redf in which thepampéund bffoanula (D) or
a phﬁﬁﬁa%utlsd\l@fhcéﬁ)ﬁble 6@ Gaté Merofis Etéﬁdnhﬁrsoﬁﬁﬁhﬁﬁ:‘les &f ndnBfarticulate form, in

admh:&&(r@ %Jh%‘e orqfkff‘ ﬂ{aﬁﬁé’céﬁlcgﬁ &c@%é&%ﬁeec%ﬁ[&s dr @:Yc?@%dtson ”Hy

ste rri SucC
it oS et C e 58t e ol B0 e process
to kmwﬁmmunti REfopaHp Hbmdlqumhésppm%em solitppehhis drpiing gy mebe any process
for qryting kamiven ip fiRatt] iaeludisg HgpzadGngyphiyigmalationdr spiay tiyfig. Of these

metﬁcﬁ@ Eﬂ}é[)p&% ng 34 fYaRicast %@ferrg@ G de %ge t’e&nﬂ{Qesl-a?é:@HPﬂlo% in the art. Spray

dryua%%%? lgi, N alaimnlo'f fl{h} edc %m?xfé%(gj—neg Pﬁ ng)s s&ﬁbﬁr ysing a slyrhy dryer such
asa P@MI?MFF@F]$PMW?/[H@(1, mpg}ﬂ pradivigyed gggcqqglms@c@g manufactured by

Glattésoumanpes a wet mlling procedure using a mll in
wWhitg b fafthdr 88t t1RAARNEEN raﬁde%u Bﬁrﬁﬁ&uﬁéa‘?c JHBSA8i1i6H asheleBiBefore
deﬁlgé%OEXQeI@oqu? ))f a d}éd geQQ) ?r%ﬂ‘l% %§ V\P ﬁl{)l (f’éa%) ?ejs%gcomé)ound of
ri°can

rs ne o
formgap B f@k&%ﬁ?}( PatYe eaest}’éﬁnf PEPEEO®E a drug

substance in nanoparticulate form In another aspect
the present invention provides a process for preparing
compounds of the invention 1% nanoparticul ate form
conprising wet mlling a suspension of conpound in a
mll having 5 at |east one chanmber and agitation
nmeans, said chanber(s) and/or said agitation neans
conprising a |lubricated nylon, as described in
W002/ 00196. The suspension of a conpound of the
|nvent|on for ‘use |n t he met n1II|ng |s typlcally a

o o s o o a1 o o
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essentially insoluble in the liquid nmedium

Representative |iquid nedia include an aqueous nedi um
waQossengo t he process of the present inventi onPCTEP2005/006182

average particle size of coarse conpound of the

| N Bid dibodiiBtBe Hﬁnﬁé@e@@iﬂcbﬂpdﬁiﬁ@ﬂ@i &fe1nb¥ﬁk§deﬁned further comprises

HPN?@ I%Q:%%?e%%‘t‘ﬁln}’ 15%"&)@%&&% ?P'th% {EF%Joer Bne6SH%. the

nventlon t he

$B2 1esPigny oy opRes §qibllseelettlé¢dn%t%lt Iyentien may H@ used in combination
wnho:@hpp thempentic egantrofon dxafriple GPEEarktibifons, fychas eddesatib,ldbsapexib, rofecoxib,
valdaddaibl pAELYx B oMCOXUI 80k iyoxky s dmsealtbitorst BHRATD’ spdaehids a&ﬂﬁ(ﬁ diclofenac,

mdomewa infR urﬁe%am ﬁn;g.g%t ledid%aehb wceplé b3S Wﬁzﬂ? iy

meitpibygs %a{% e LRI Rl EiPB RPER it 6t iz MDA

recepigy mg«ilé%t@ré, syehaasighyicing racemoranBLees; gulispaiio end refpted cempiungs; tricyclic
antidzbressanty eushds rhitriptyifrepeurshé Statilisitgenteplepic e thbradminergic uptake
1nh119§>g§3éﬁ§ﬁ ﬁs' x@ﬂlafaf&mg op{?ﬁ/d a%Qfg@schdlf)ydl ngiestﬁ)é?@§ @?ﬁ? ohR! dudh as triptans,

e
for G bRt SR BRI SR Gl e, St ggatrptan
EP: Freprédieands, EP4§?96Pt91i"H&a i K rgfapfﬁhla&aedSa k8- 15epips §gands; &8 antagonists;
EP, edtegonitsahd EPsmtagorssis hradgkinie kdcepptadizsnds.agd vanilloid receptor ligand,
antifAYFHR01Y Briie iRt v ex£ABp16 8l TNI0&8 s A8 dnisiall Fehdade, %ﬁtpil B8rugs,

DM%%{DE %% ?rﬁa%‘ﬁde %QHTW&?@IO\Sn%l Wflé?l tﬁ?t cfo%‘[?'i)@ned's 6%%@?%0 é c?mbmatlon with

* othef fhgrapeifip ?%F@tsn% o 2y bg wwa ww@&ﬁyy Rietylfancously by

any caivéni¢nd smitel HPMC) present from about 0.1 to about 10%
W VA ddikdRal IGIC-2 Sishitorstehedi RIREEA US Fﬂx‘tfeﬁﬂNbsQ B,47R995AIHFH3B 3%2;

Usst4'8§ 834! RABAYENS9 1926901 Y L 50\‘?10 72086, WO 98/03484,
S e e e W

WO b3d4s for preparing a phar rmceutl cal conposition
CorSuititle SHDOORPUNGs 6dr atchebipataauitablerfurcthd lr@ﬂnfmh b Alzhemiers

dised¥E BF SopRatie @Pr[ahée%ént Hnﬁ?ﬁé&‘éle@tﬁd ﬁ@xﬂ@@&‘@% hediQBGER 7(61)(BTG

dlsc]l[oaedn agﬁg@/ﬁb \/ﬁ ?’4&%{\7?1 %ﬁhlg&g%gé% é{—lo%ﬁ?lar%ﬁ%q{oc e?, %5
CBIOVkﬁroa) PHAYHERE S (b SEG&%@&QG%W eaﬁmosm%ghsaloér@@ﬁ@wle 1to 50

in WOB»/QSOS&‘Oor mula (1) or a pharnmaceutically acceptable
derpny cathouhd 6f t8OPreden iMbtinfibh hdyeheampRsidted Mfcofbinafioh avith biher active
subs%nces %u({f]% Bjiﬁg ?ﬁ‘{%éo‘ﬁg{sl NK%%S&?&H?S@J ger&gﬁ‘;%é&FS% geﬂ?{l\?e%fero!to%m

reuplige bt (ST PO S 5Bt m@&e@@% {175yl erbtikgspepts andlor

dopanzinergie pefidgpressags.pi ents. By ' dry| ng" is nmeant the

r ermité’dle gHTANYtapei®d whichahdiebe hbdguindeontitatibe of $igdcompound of the
inve ﬂ‘%}fd@ for Qﬁa%ﬁa‘fes&da&sar e I&W%&lﬁaﬂ% mula (1) in

an uﬁ?

suspensi on I [0) U P
 Beons gaps Wb ﬂ%\lfaﬁ i A R
mvefntnc@en@udyrsymﬁgpta@;satwlsgmaryehlmbu@nn@wcl@mwe drying. Of
t heSaRatie SRR Swisig ey dheised) i Sorfldfidtion ubithr thy qompbexr @dihe invention
1ncllﬁ|e lﬂuQ)fetﬂnb eRAorah TthHKeSe, BRIt ﬂﬁfbgl%e 1Hdetl;hﬁ‘e rkraline, zimeldine.

r§§é t11? %m g}vglcfé g}aybbedus %{] lé(l)mtma on w1b}tn}he codmlpl)ound of the invention

i &dout s
1n°h!§16|”9}},13fa’?19*’e9fnd§?h9ﬁetmﬁs a Mobile M nor Spray Dryer [Niro,
De rbiiatiq tricydlic anfidepieshaiie ehith in@y be sspghin agmbihaiive with a compound of the
mveﬁ%iltifuﬁﬁdeliﬁlﬁﬁanﬁﬁe afaktaptiline, @ﬁfoﬂ?ﬂ:ﬁ\a&mné Qnd Iﬂ)l‘tﬁpﬂcﬂiﬂél her

oo Rfihuid 4 e"!r“g&ﬁﬁgg*é‘? et ) BEYSBRSELfiblion with § compound of
the igyaLgn 9 "rproamvﬂmr@ B9 et milling solid

particles of conmpound of formaula (1) followed by
spray-drying the resultant suspension. 19 WD

2005/ 121140 PCT/ EP2005/ 0061820 I n one enbodi ment, the
phar maceuti cal conposition as hereinbefore deflned,
further conprises HPMC present in |less than 15% w w,
for exanple, in the range 0.1 to 10% w w. The CB2
receptor conpounds for use in the instant invention
may be used in conmbination wth other therapeutic
agents for exanple COX- 2 |nh|b|tors such as

R o o o o o Y )



10

15

20

25

30

35

40

met hot r exat e; adenosi ne Al receptor agonists; sodium
channel bl ockers, such as |anotrigine; NVDA receptor

wo@aliatiar s, such as gl yci ne receptor ant agoni BECFEP2005/006182
gabapentin and rel ated conpounds; tricyclic

ant%&%ﬁﬂs‘s%@ﬂk%ﬂeﬁ&ﬁ hvastiof Hay Libaatiy EdnftBnatiBEWitR RBE4 inhibitors. The
PDE?lldraLh i)lhOl‘ %Le?g 1@&5& 1§‘ﬁen 1&‘%‘1&8% %Fggéﬂrpoﬁ%‘%aﬁ%[b Fﬁlhﬁ)@ttt% E4

eNZYIRFO% IWhé‘il?é%%lﬁ‘lﬁ’(‘-S?fF to-actppy PG Rubtter, “@d’éﬁ%%‘”{l}’ PipRs %ﬁ%&aﬂy only a
PDHAGnhibiscamot eonsnomadsrhithanhibinterealegrepofarhibitio nﬁherappltawffect other
menfeRlof iHRPIVE faﬁaﬂ? \is’i%ll HPUES. Qiefmilryl iPis @ﬂaf@fed kd wsa b PDBH dhtagonist

t%e f PDEEgatalytlc form which

Whig'lgilas P& K (Prtagcl; 01} d gFeD f‘ég £&S§P

bindy IR %ﬂlg 1% ﬂ%&‘a@ﬁﬂ e L agﬁg%mhw]ela*wﬂﬁlss%wm with a low

afﬁera@@lRDQﬂh‘iﬁ of émqsmt inviepsion s cpiinajigpy WithoPIIE4 ep bp titsel in treating

infldnrgaaion and Akdnchetilalisoi d arthritis drugs, for exanple
antynetiFe A 'iéé&stwg bﬁidmg RRHS bn hl[n%'ﬁ' rHcﬁ‘l@%rte RBShbihdnt BDAY l(‘lﬂﬁ)E 4) at

%%%?gmg gneueg(g n#ﬁm ?gﬁ%es% tis?rg?,]tlo\rms {s rﬁpa?glftﬂ]g ems n two %1stmct
forntSh &g piads the likegof rdipraptrnd denbyiiling avithayhighe iy, wiiils fheroghgr binds
these cdnpeondserjtherivwakfingty oThesprefenir¢deiiilishibitdy of fenyse in this invention will
be t&ﬁ@(y&ﬁﬁoﬁxms Wi ve £Gitdr) BBRAbeuEHitid, 1eméb1*ﬁ 61ﬁﬂ§wﬁ51?preferennally

n US Pate
o e k0 a8 o
affirgigy tbgabsred%ggbv %@gaé%cts b aprerpaiiare 1@@%@#&1& gy form which
bindg\DPrahPORID2 high afinte 26 thex HOH 52RAEs isVIDO the BB ded compounds will have
an 10 ©:tio 28 Bbht @Ndr or¥iIE 2k de38rddthe F), For Hie@]ﬁ‘ﬁr&tdfﬁﬁﬁmch binds
rohJAz?ﬁ with 3%{&1 ﬁtg%ﬂncfeﬁ 'b#r ﬂ'ElIéso ffcs}r’chet ﬂaﬁn %ﬁﬁﬂf)ﬁm{%h m%w%; a low affinity.

sel ge{rng)ge ?S T@gg&j‘@% nge&%@ af%g rﬂg hod¥ in Tmore detail. It

is ingrperhted batein in W@@thsmfoﬂwm% (Weth), P04368554
( Huftsmythe ®DRA adteYitorsBYET thib&2PTAS! ifldbitots twhioMhavamf ICs, ratio of greater

thanl0Ys* 8Pk c(ﬂaH&r Yhose C%ﬁ%)%%ﬂé fatk )aﬁ@%&rter aRARGUNdS

o DU B TP SRR S RAR Y Oy PR it

and phargenepiicabgompasitipnsisoppsine saidcpwlinationhst ances such as
5 HPGSfuath¢raagimat afttls inMitidn ian trethod pBtr&{ingslengdicordars for example asthma,

bror@RIQE) 'e&bﬁyseﬁ@ laB6ricRIn 6 r8pRAtbr disir@ddRiRiidind, PR3k fafdid’s disease,

farn%? %’I ﬁh%%%ﬁo?%tgll%e e&@g&n %rs)}h?ste%% (rddi’?a Q{(]j&o p a%x Srs‘“ﬁlao}der which can be
treatag i & proaeadilpfpe whigh pamppises & Wgsteaﬁs&wi pilidtre Tagyan offective
amob® ofig €8 maevubatorior mghamweutfca]ﬂmcmbbcdgnmmt tlleméore and an effective

amolufit\6€ R PDEA snhibet M%hﬁﬂ{aceﬁﬁﬁadllpba:eplﬁﬁia d&dfativd thereof.
gr % a%ﬁﬁllbﬁ) a%%& of ﬁ'le(?IWeﬁtmngseﬁle §slé' nﬁ[ﬂef?&cﬁ@é’ a%o d¥a CB2 modulator or

e
pharmaesnibibadly iapreptat)le dpnivativectherpad inibe menufpdtere of %@e@mnteabn ¢he treatment of
lungSHetdersvibil exBmple Yisthida, beadhitis) emptiybéreg bil@gic Wiititis, kddpiratory distress
syndtGHID Bk ﬁflmérkﬁ%léegs\é ei%txﬁe?’@ lunb Nk dn bbbt B¥EsiMGhary disease, (COPD)

oxam ne, paroxeti ne,

and iy Prpff”ﬁ@mﬂ%vfﬁo WELf Dhogidibgram ey par oxetine
whi Whenpss hsesin equgh pan hevmber Siomsend PRBASE SFASEHHE. ToP
produbiéve] hyperkadine, asthhb ardeCOBM hsadcdatedne and r eboxeti ne.
SUiA Rih& abpecCorthd 1ﬁveﬁﬁ<§ﬂ ide Bitﬁﬁaﬂﬂlt Sonfidied an BBk ctve akhS @ of a CB 2

modhﬂto? 81250 ﬂg%a{cgﬁhc‘va\ﬁr# %ta%%rﬁgxq%% f?xferefol? nd%g ebfERYSL Lrh&ﬁt of a PDE4
§ i ne, onlpranlne an
mhﬂHB’Ff’rr"r alcﬁ‘glca W%nl? ‘%B%é‘ﬁ‘? ner gi c ant i depr essant s

whi ch may be used in conbination with a conpound of
the invention include bupropi on and am neptine. 20 WD
2005/ 121140 PCT/ EP2005/ 0061821 Conpounds of the
present invention may used in conbination with PDE4
inhibitors. The PDE4 inhibitor useful in this

i nvention may be any conpound that is known to inhibit
the PDE4 enzynme or which is discovered to act in as
PDE4 inhibitor, and which is only or essentially only
a PDE4 |nh|b|tor ~not conpounds mhlch |nh|b|t to a

I Y T . Y Y e o,
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5 nenbers of the PDE family as well as PDE4. Generally
it is preferred to use a PDE4 antagoni st which has an
wo g98/12886 0 of about 0.1 or greater as regar dsPCTEP10ES 6182
for the PDE4 catalytic formwhich binds rolipramwth
a hosgiblesHiBdiohpodidy irdedd [Eypnd-H€3-tychPerdtplox t-tranefhoryphedyl)cyrlohexan-

1-carBbyiRe] b IRSAM Wbl &t &@Aﬁﬂo@f lecBﬂbBﬂ‘leth&@fm Rels- 31f t he

excldipyferefpasy S piniegin o FORRObE R, Mot ik 4"03% 260
Gyclvpmwh@rt@xérﬁéhfé&mr@é}squwlm’ﬂabeﬁ@" ’f‘élr] nEeH FaTHgFade by the processed
desciited @cY S @atergs 441, 688rand PRE2,488( htibEr PDE4&hhibiteind, efecific inhibitors, which
can He %Bédhh 14 BvdkiBtlare AVWD Q%2R ARSI ANT A MEDICL Bfofgen, N. et al. 15th EFMC

Int S ons \é%rg Iz%ept § 16,t 1nb|urgggl 9@8 e}fbsa’ 38 | Q 9 1i)\é\rggfgldemrllend%}lvatlve

noma@%b‘ﬂ%ﬁﬂ? HRISERM;: a4 mﬂgﬁrpnaﬁhlfrﬁplﬁwml PeheripgsPlgyghe p benzodiazepine
PDEbinhibétor itlbreisied eo@ipldu f FD-1]7R7; PatkeWagisfWarngrylanibem); a benzodioxole

denvﬂﬁ@f@mdiamsdmm hiwone16766;M01 12988 ot NdppLAnAVIBNL T QA al. Eur
Resp‘ﬁ"lﬁMmu é&?ﬁ@sgl%%@?@&i{‘fbsz@"’@%&&a 5%9@ bt A51Y28): Abst P2393);

L S UL R R P s
(nowvikitan®; etrecommeyuddding fipdustl0f(Eanabe PrivakuiFudisK rabpl P barnacol Exp
Ther\N99K), 2;8441§zv1162)aff| nity, thereby reducing the side

ef hagk Y‘ﬁbﬁl’ﬂnﬂgﬂ s fétdlsmoeédeonlphgug@% 190 WD D1 3958 KpkBcally

hi
e {4 AT 50 npin Tl Vs, oo,
01Pﬁf@@ﬂ1§9»&?d%2(\ﬁﬂ$ ICPHAP3 €21, Br2BRS; B-43864 dsnirylinse fitaminagt, GW-3600,
ibuditpste KIFl7625; KISeSParG] Sapt4fglineCHIR-0206A 1 Nid-2PBB A4 OBG:202¢1, ORG-30029,
pDBI0OS TPeidakie ik ﬁ@ﬁmw@ b1 ANRMRL 1Y 785 ) ROR- 125 § 1I8NRBIY- 132294, RPR-

132780, WsApoPVe L Besal o deDs0lie <HITGRE o 0 NG 1180, RE3Tose,

rerence’

SB213A1% SDZES00H 44307 M- b, SCE 40 TH65Q FE Traathothensist tolafontine
UCBH9646, Vet RPHA, YM-58PY, YVeBTqrod atrdavehimg.ein in full as

In onb @ﬁﬁﬁ?}m&ﬂ&?ﬁ?mgm& hs"heleé‘ts\ﬂ;h ﬁaﬁ b%oriul‘h@t Rﬁlﬁz(ﬂ%%lm !NOSCHI? , D-4418,
CL1ARevL] 9&@} fa% B g@rs ich have an rati o 0
articular t hose co
D PR el Pt At Byl SR o obiee i Feind S st n
combyfatipi enth Ay et iyperlipislacric, eEP-athergerleaetiss antirdizhshit iaptirtnngl, anti-
hypeitérisidn agdiPldani aghit iortl@vering bp@) Exphplesaitheidtioe@include cholesterol

syn t}ﬁggﬁlﬂﬁ)‘lt&ls Qﬁﬁ a8 QR ﬁﬁlnﬁlcﬁﬁb glcﬁg ﬁﬁ:tc))lf 91?1;121331}%&?:1‘3 &hlcium channel

antaggfug %é:ingpl?s ?a%e)?é?g)r llgv?/%ntgaﬁga mc 0&18 ﬁm%noghos%hon%es diibed in WO
TI0MBT SN GIS8 28h1 0y 2812534 prh WO B2 58) 2Smaler S 9ad Shiine Beecharm).
Exanpilgg@d mntfhaerpermnmsn aPeste as engiotbmimemnyetihg sagymeinhibitors, angiotensin-II

recef Shiapidid/ & ORYINEPNARiditoN, Sk, calefaRJnamROibl6kBNPIOE indibitors,
ch can be treated’ W|th a broncodil at or

rn:

aldos\?&ﬁonebock%rl ses _adm ni stering a manmmal | ncl udi n%

) PrefFrrediepabinpiag eyl bt 6 st ORI af Gf Ppenbivention and a
statirp e sateurd cwtll nosnchpt cflshdestizolilovadring egentsené inglude aferaastatin,
simvaita@f, pRGAHIE, coabRtabth, fRifvastatif I5ehsiatitddl ATD45201(aléb referred to as S-4522,

Asmoi;egé{gﬁ CRML LG %Eénvtﬂa%%%ragﬁms%éﬁ%& gu%%ﬁaaﬁ¥ L}@%gﬁ@tﬁm &nat different

e .l.nvention I's Useo
tlme%??cé@ft}g\;% h&%b*ﬁ'i‘?{m’b?fthaﬁ REESCIBb dul at or or
phéarfmtise prefermad Fymbinatiop thatspewilldre theuse oba %W@Pé‘fd(ﬂf dhegyprgent
inver@ion ehd SCdnti\igbatigeit obdn iasuRbEhsitisd] Withia thioelasa, preferred compounds for

use vﬂﬂ&y%ﬁ%&ﬂﬁ' of ﬂle Yes@ft GREIRR RIS fHe V’?I‘\Rﬁﬁmﬁb ?Jti%ﬂf)rs | 0r f&tfhce

GIZ&SE Cﬂ?@w&glﬁgﬁ} &EE g%glan}s%zone clﬁss 0?0%15]?)0%% such asfros:i?’gﬁltazone

(Avapdip e hiine Beqcbam; E‘)HhFﬁZ?ﬂetaP%P‘OElé%%?P? atory d| st ress
syndrone, pigeon fancier's disease, farner's |ung,
chroni c obstructive pul m)nar%;2 di sease, (COPD) and
cough or for the manufacture of a brocodilator. Wen
used herein cough can have a nunber of forns and
i ncl udes productive, non- productive, hyper-reactive,
asthma and COPD associ ated. 40 A further aspect of the
invention is a patient pack conprsing an effective
armount of a CB 2 rmdul ator or a phar maceutl cal I 'y

T " o Y o o Y Y e
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cycl opropyl nmet hoxy- 4-di f 1 uor onet hoxyphenyl ) cycl ohexan-
1-one, and cis [4-cyano-4-(3-
\N@ymbﬂpne@ylnethoxy-4-dif|uoronethoxyphenyl)cyhﬁnnexmﬁmmnn
-ol]. They can be nade by the processed 5 descri bed

in Ituﬁllﬁﬁtaﬁﬁ@ﬁatéd fﬁé!l%heﬁc%ﬁ'r Bitdls 8f 229 of 3 BbovelcBigbindtldhétor compos1t10ns

hib
may BB sk 8 s B p A o P Bmlbons,
sepagi@dy gegquentiallyt al . 15th EFMC Int Synp Med Chem ( Sept
The Grviidion Halis plovridgh in 4 B@8er addest, a Bouri8dation c@mprizimgyl catipnind ef formula (I)

or a BRdrin¥@hiicafy ad’é@ﬁhﬁ]@@l&gatm%eﬁéb@t ogbtheER s fufthed bl %ent or agents.

Dé[rlfg %grhl?lga ons rrégeare egnzaJ C%#HTB@%Q e;gzﬁ?: 8@ é)é E})se ' the form of a

Pharma?%acab&ﬂngram Ht wh%eﬁfte)mcaé oeéﬂﬁwﬁ 6%BpESing@ combination as
defirtd mbavattogetheksritnaphdarkiceutitakcdcospiabld qarriaDoOAEHie6Ecompride a further
aspeltZ)? 4 hverfddNARR iddixdaEBdonpondatsbf sieth cahbindidhs ml wad%unlstered either

I e T At

Whengrcgpg rvide £ 9t %@aeslacslﬁ’&al SBeRP A it sed i
combig#tivn50B)a stecohitByapeutiglagenh actiye egeindt the srar)e; dissese atatedhgdoanef each
comp&l@a tiaf; diFtdr &6m thad dler hactalppuibis Yedd dlonE:UApproffiatetiosa will be readily

apprgg{*@t{ﬁm%lshﬁécpm wher, 1998, 284(1): 162). 15

Iti"onal PDE4 inhibitors are di scl osed on pages 2 to

cr fi c I S cted are
Detepifasion oheamabno il Kesiiros Seonbes AR o | ne.
Bvﬂ”hss@zr@m@tcgd)sezept@aeorsﬂ@ctlw iopeanippindsieé formyda 0 pepdptermined

in adcbtd 2238 3h theDo RRAABBexpBHARMD methodbuf yl | i ne, fil am nast,

CNVSGOO i budi | ast, KF-17625, KS-506-G Iaprafylline,
Exph 2&6@b NA- 23063A ORG 20241, ORG 30029, PDB-093,

P g%?b ??rne prclanrlast rolipram RPR-117658

RPRas é%lfdlarwrgﬁ@we %ﬂﬁ?xz@se@#e@mwawhwd CB1 receptor were
geneRG Ay 3nidgradn, of 8Be@DR09cas 8B BB yraSBROMSHEnal locus of yeast strain
MM$EB3 . 2hi0QQettePBRAEDE DN SFbdhehtd ShcoBRL the ﬁﬁn&ﬁ@Bl receptor flanked by the
yeasﬁ?%D E{N%o?ef}goe th§§' Wg(glgp%nd% %Q%%g m-glo {?p ?e%% 8%@ the 3' end
of Cly MY SP557: Yeps M RETa LRSS -Pio RN SAPhe AU i A high the C-
termingl Serhine peids dfiGpad ete reptrcedwith thaGperiinagd § aming@gidgafiuman Gai3 (as
deschbed4d 8rowr(dt ull (2080), Yeads 162948). Gelld Werigtongitat B9°Clin 4idd S@hhetic

Com?@'fg)(@@ ?ést%ed‘a%u@rﬁ@ 1nl{ @yﬁﬁtM&HoM gl?%yﬁlglo%? WL 1988acking
s bl o SIS 6, R gy SRR g ity ‘s L),

antigowpta pete; peepa@ﬁ £ 10mMi sipgks inIMMFO. Gy ¥plpes{8ie spncapfmtion required
to produca 50% gemimal easpdnes)sveragtithyi¢du)singtdxlatiqpls e Sbadfech 3e armitfafokl

(BiolnBEt:y %%crem# £ EM@b ASOHMk Ekﬁé&ioﬁs inNAROY B% FinBUSRy 3Stume) were

%
—~CO

t at.i dant.s L : |
trans eerrrc]aél u%rhl) ‘tleécr; clear o om mlc oﬁﬁ!e]gl tes %‘ﬁ gﬁﬁ&o 9% orr}ég weﬁ} Cells \¥ere

suspgg]@ﬁ fla qegqltypg%rq}%g nug( %g! media lagkiag gﬁgdme, uracil, trypngphan adenine and
leuciaermicguplepéntatlaiths] 00 3-ainbetiiazeie,\WO NS Goddifn pivEptate pHD.0, and 20pM

fluoBRERARBD-gMEd I BheA@IEDENY. THR HifudB30: peSysIPRaAs343feligides, 200ul
per v%f" b évaf“ lﬁg %Q Qaded to mln?ﬁxe ggsa)ﬁggﬂei%ﬂ{gﬁ{)%mstﬁgystems)

S ar ens I onvertil
Afier ot ar x 54 sy wesawra@es‘ﬂrq%% e PO to
fluoriesehintsiue mestoglu@h@er@resdog@mue yeash comanaapdugedriag sgonjspgtimulated cell

growitii) Riab détatifined uaing & Spetrofier hlicvati@piatdrepdee {Ferane elcitation wavelength:
485rﬁﬁ) RSk 'vrﬂ@elén%ﬁ{ SBhmM ﬂldor@@en&@@aé{ﬁ&te@ fang-i‘ns@ Wmoﬁéentratlon and

1teraéye§r gurve ?ﬂF tdﬁlﬂg%/ﬁ otéllf ngam%?r f? ho oqener'ti 8 2 S?ncrar(l_)t{lz\rg?n %f%ecg vaguet Efficacy
(EméﬁﬁsFﬂ@ﬂ%ﬁ%ﬁ%ﬂﬁﬁﬁﬁ§$%ﬁ|n si mvarstatin, pravastatin,
cerivastatin, quvastatin, | ovastatin and ZD 4522
(also referred to as S-4522,23 Astra Zeneca). The two
agents nmay be admi nistered at substantially the sane
time or at different tines, according to the
di scretion of the physician. A further preferred
conmbi nation therapy will be the use of a conpound of
the present 40 invention and an anti-di abetic agent or
an |nsuI|n sensrtrser VVthrn thrs class preferred

I r " Y 4 a1 e
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WD 2005/ 121140 PCT/ EP2005/006182 It will be
appreci ated that the conpounds of any of the above
W@ ooobi1zEsé ons or conpositions nmay be adm ni st BCEEP2005/006182
simultaneously (either in the sane or different
phammwmogpa;dﬁ@ﬂﬁwmatnh;@ﬂmxﬂmﬁ]emﬁﬁ@@z@i ¥y100%
hﬁdﬁ\/ﬂ entou,,& rEﬁk‘%tt@J lifERvand Fhidnu respectively

er a |nat ISIn
fromp g’i"ﬁfﬁ"&“‘{ e R T
maxdgayinged inpdmyrn sespestivelp Femiercopgeptmation elipat pave for (GeR7 8 (1.1
Din@g81Heptol)-68,0 80/ 8a-tetrdiydroc Bhr g td, G disnethg -6 1dbandofb,dbpue9-methanol

HU‘E?U SRDBR MR s PEqREBS BN BSlarf 050 BRAR)VAIuENGerf SA1NAIA ffom the
har maceutical formilation and thus pharnaceuti cal

®Pnul ati ons conprl sing a conbination as defined

ab KRt thawmans tH-sermphiar maceut i cal |y accept abl e
carwher ECs gxeid 18 itte Bhagficompouad Kiant Bk, muag pebd EGH oftHig210.
invention. The individual conponents of such

co i i a Q)% ﬂg%ﬁaxg lef‘ geme@ Ecségrl%fn%qo %ﬁstrgéﬁod]hgd ECso va Ill.f%s >1 0 OnM

seq Uent
and@her sHteenel %19% # Jherplpnag Pree cadpgliold C%@rfﬁ%}eﬁ?a P 1o Example 124
(508nd4, 176 Ve Bxainple i 3G(38 M ifbeixamnlel2) 7 36t 24b)eand Example 162 (801nM,
339%erivative thereof is used in conbination with a

second ther apeutic agent acti ve agal nst the sane

di sea tate { he of e ound may differ
Detp 'i“b‘fﬁ'? ‘"PWe&g%ﬁﬁ‘E?HWd ggm one. Appr OBI‘I ate

dosB oamabmmé CGB2geriepipr agepistastyifed aormgpm@m” dorgala) (Nexps defermined
in atdoedadetwithlthe folibwingen@timeimalafetidnnabi noi d CB1 Recept or

Agoni st Activity The cannabi noid CBl1 receptor agoni st

activ f .conpounds of formula (1) was deternmn ned
Expepmen %&%ﬁﬁ’ge with the followi ng experinental  nmethod.

20 YsapldPadsiaromycen e arbvr ey eads eXRreSsing ths bt eegnabinoid CBZ receptor were
genareted by mitegmjion ef Ansxprioa sasiseiy itth érehvurieohraransoradl ilovos of yeBt strain
MM ERBEPiOEasiRE EonsBRf 6f BRA Eedi¥nde Rh&ding iheGiin@h CBD receptor flanked by the
p?g'n%l&gr t§ %mzpf b?% And Q?eawh%f}scﬁﬁﬁoggﬂmgtor fs € ?cI the 3'end

yeasq

east raln onsi| s
of 2, YRS SHESET hYFe e HAER CeBrrG Gomitis D8 SYhYRLR fyich the C-
termited 5 aygwsicideP Gy @rmmdaced with the Gterrping] SimiRicids gflinzen Goi3 (as
desitas in Browh &Gl I(EXIGOQ Yedst L& M) ATk weRBIeNCE 30X inhiguid Synthetic

CO@EQ nés”c géaéﬁﬁ dz&ﬁ%?ae%nﬁ @@@ﬁsmthx&ﬁl%sm@y R\, 194) lacking
uraglg e RippLA 53 eﬁaé a0 tagatftn ghact b RSB 0Pyl

C- t AgomisHay crEPTapArasRs é@n%sc&\fuonmdw&% Cogaluesdihs cprcpaeption
required By oduce50% hlaxﬁxﬁDﬁQjonsertestﬁﬁﬂt&ﬂusﬁJ@)dllutﬁ‘mh bfbetvarer 3- and 5-fold

(B1(9ﬁé?&"ﬁ ﬁéc]ﬂ%% ihtd ﬂMSw 'A%o&t@bﬁlﬁ&ﬂs% DI 9 fhal 236ay %ﬁﬁ)‘é’ were

tra 8 e(ﬁ é rcgléci(?t%re plates}c Inflgfaﬁé %4“@?%@0(96%8 ygre%usg\élr{ﬁ%g Y. density of

0.2 DDe/ i §Qmecia @clp@gglaﬁt}delwwe% ephe% (3RFdnei e feupipe gnd supplemented
witlOGed Arninot:@BolaghIM sodiunphapiptegih? 8cind S0M Glumvk @ inaHisD-
gludo yr%@ 8). This uesuk (SR F@ R Wisadiddno bRMIst ek aséad plates

(Mlguq‘} a% o‘g FE%%%% 'R%ler &g&&a&&ggéw&eﬁ%ﬁz %fs"ﬁﬁq(%fh%é Rutting from

degyad Wﬁ}‘ S6kte mssefmﬂmleg?g WAPA3D 2B FAIOBSTOpVISEst e gme produced
durifg agdnisprgsanfatedodell growthvevag determined fuging @ duerpscence migetitre plate reader
(Te€h SBEctdOidr ONLIIMARHIRE éxclt@iop maveength: 086nbd BIGis{iBBwawtength: 535nm).

Fluo?l‘gs% 1%12? bhd lot@ﬁl a%&né‘é’%xﬁpouﬁ&' éﬁ@&ﬁ%@ot@ﬁld ﬁexqm Jqulette@ using a four

pargm Iggrlaleratga 8?,{10%trag%rbccf§gtn leuSC 1030% FI d““’g Yh ?allculatetd frc?m the equation

xl’OW[@mpa:mxnd‘fIch@@ehe Mey<oaommis SbRmmoFHe B fhat e pH

7.0, and 20M fluorescein di-(3-D glucopyranoside

(FDA u). This mixture (50ul Bér well for 384-well

pl ates, 200ul per well for 96-well plates) was added

to agonist in the assay plates (Miltidrop 384,

Labsystens). After incubation at 30C for 24 hours,

fluorescence resulting from degradation of FDA u to

fluorescein due to exogl ucanase, an endogenous yeast

enzyme produced durlng agonlst stlnulated ceII 40

o, - o ~ o F L L

equ
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(E,,,ax) was calculated fromthe equation 23 WO
2005/ 121140 PCT/ EP2005/ 006182 En ax = Max[ conpound X]
wo 20dsnpagrpound X] / Max[ HU210] - M nd U210] xpQD@P2005/006182
where Max[conpou” d X] and M n[cnpund x] are the
fi twhde NMRX{ J)M cdnd MibQl 0% dre sRenRkd itﬁiu)humfdhﬂ Ridif@m respectively

frorﬁ %Q@%ﬁ@é dOH @gﬁaft E é fopw ulflcpk 8 %?di%?zm gﬁd M’Iﬂ 210 are thg fitted

mawnw%ﬂ iy @a?sipec CAUIMERNE IR A G

m}W@pWB&a(@QROa-Fetr o-Bhydroxy-6,8-dimethyl-6H-dibenzo[b,d]pyran-9-methanol
(HUD1 0Eeivhydblefpdny TocrSp Eduidffscli®amblet aad (RUR)-vatuby €lére xyledat&t febm the
equﬁtmgt hyI 6H di benzo[ b, d] pyran- 9- net hanol  (HU210;

ﬁfromTo Ss). Equieffective nolar ratio
Galmmet s’ K59 EdIcht ed from t he equati on EMR =
PrE oRpw b is theptiSis poffepmpornfl Xmé FEsdr050 1 thokpoeitiU210.
X] is the EC50 of compound X and EC50 [xU21o0] is the
ECSThegfomiplizidd 6f Exafile€Cd hp® G ths360 dnd S1a0 BEX @rpd €5 73 esd7ethl1 to 182, 188

to 208 & D RY24Qedidd a%cd@aﬁ@@dmb AihbERM MAASHIRs 45 Y80 and efficacy

L8, %@&{;}g&lﬁ%arpza%m%%m@@i Rgggoned human

124
( 508HempEHHs 0 FFBPJ 9677 (ta é%ﬂxlan%@;@% k ah%”b L84 206 to 214 tested
acc«(rdigs m\}lhisglmbodéln@ar@@;mﬂh@s bagle(rgIﬂOnM[ and 3@WMIBd efficacy value of
>500e4t e Bldad h@RenQhnBiAbid @m&b&ptGBZ Recept or Agoni st

ACU ol SARARREAN g?%tﬁ% ! R0 3OS 0 i 215 1o
221 S st e S SN ot chbmppe 7§07 o o

cloreg punirneannadinoEBogceptons t (Sacchar omyces cerevi si ae)

cel Tl cemp6ads bf Exainples PRIAHAIR3 e@rdiaktinOitthe(@GRhed RERM @finabinoid CB2
recefk© generated by integration of an expression

cassette into the ura3 chronosomal |ocus of yeast

strain MW23. This cassette consisted of DNA sequence
Experigsatahlethpd hunan CB2 receptor flanked by the yeast

GPD pronot er Mzaguhemebt of €182 agbniEBHeanid aaeppaergene assay

t I 20OBE labifidt QRRbts WRET UGS REedSREHIEH GEHokter géh% a3say€NPhed® studies were

per eﬁElﬁ Wﬁé@éﬁ?&%ﬁ&s&%ﬂﬁ&rﬁﬁ%@&@ ?x{&er ) s (cHOX1 CB2

Hﬁrﬁoceﬁa JhelsrocligpAptarally P Co R VC IFEOTES SEe fopctegomprising
the aemen foralypifigasofunderntin @aird ¢famultiglsseAVB endspionseBelowent étinding protein
promdters( BOBEY: cellé?ﬁS&as&sﬁn Ikradeliular €8MPIevaB @ dgtoamscaipticdEthe Tuciferase

gené %‘1& lﬂ&uéu%s%é&tt I'f)?({( 6 J:l?ega% ( e&sx%s?stlo ”@tfjiu@lfera e is measured by

1991 ﬁo Vo f
scdighlo £ 0 PippBEt Mgy cOElBRTE el TR BTHS By e (Lucie,
Perlipy Hlragre Coioljar60i ¢%ifk Elwa%ﬂkaatpmqﬁm neade fosthe gema@nral)light which is
meaSied\@0 A BipEowar infill@jparcedntas kD theMCHOIKI 0B SCRIWLDESEI!s, forskolin

pro«ﬁ%oa %AIE SnddBe irCRBGREAE rei‘ﬁrb@ﬂ)n € @g@nfs@ iRLioe Hﬁseresponse The

CH(S—?(A) W 13{18 gﬁlgs rgut%ng &Slie%s% k‘xﬂggésgd o L GOp %gﬂi | %2 receptor activity.

ThisQVersgan insthess SKRFFMSHS by Prefipmsiye thosells With theaBueyse agonist, SR144528,
for ¥BbAmivy bedorecuset r’lémsifr@atm&d hasnbeen shavak tonelowindte comstifpliet €B2 receptor

actlﬁm%gﬂge(QSfbg Cells were suspended at a
density of 00/ m in SC nedia | acking
hi sti di ne, uraC|I trypt ophan, adeni ne and | euci ne and

Metlipds)| enent ed 35 with 10mM 3-aminotriazol e, 0.1M sodi um
CHQRISPHACBENC ol wareckro@hirf PMEME el glitaigx Dnedium (Gibco Cat. No.
3133)-00B9 Ryipysleracdevi(tFIXEFBE . (Gibab,SCdli 4. Ube00tEOM indo®s mvel | (5418 (Gibeo,

Cat 02 163490 7{ @Qﬁ{é‘nﬁt‘ HyBroht)en PE9RYad] @lico, 10844 dmsi "&@s were grown
o5 Bl PG o ReE 1Bl R g @@@éﬁg%aﬁ%n%%%) in 27.5ml of

FDA u to fluorescein due to exogl ucanase,

endogenous yeast enzyme prodé2ed during

agoni st-stimul ated cell growth, was determ ned using a
fluorescence mcrotitre plate reader 40 (Tecan
Spectrofluor or LJL Anal yst excitation wavel ength:
485nm em ssion wavel erigt h: 535nn).
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Fl uorescence was plotted agai nst conpound
concentration and iteratively curve fitted using a
wo oans/12p3a0 aneter fit to generate a concentr at i BOT/B8P1068006182
val ue. Efficacy (Emax) was cal culated fromthe
medi€ HUAkirS0ifEle5%,zirMad [eo0poatmospkére at M°G[ ddwpaomheny the growth media

was %eﬂ%&o}é §g§ ﬁ'xe&lh{%:'( ]bc?f &R4%6. %433*@2%9@(5{ta1ﬁ11§-4@nM of the CB2

invergg eﬁg@@éﬁ,{ﬁ%ﬁﬁ érﬂée Ge %wPrc 113&%15'3%&5{%;} or %g %Omlns Flasks were rinsed
twicer witlp@zml Dalbgoch rsmhpmh@e butieed salige (1S é?lp‘"é’c‘tjatchTPvé‘”P (5p94) and then
harves@ETY9 UnchbMionafol 104k 2 1@ @fiiderddhe (@tbod, Gat.aN¢.HE040-¢33pd Cells were

detacHEE bﬂ“@h@@dbl%fk? NHENEL &S REACHE \cell )éusfpra&mnt #%de up to 50ml with PBS and
e Sy

cenﬁﬂ;gféen;{ § { eCt g U qe I?Qrwésql%— a%pgg&hlﬁ déél}nlsl o}éS genal-red free
DMEMEL hyisa it tﬁ@rbfey[ %atdlﬂgylr R3-G2and Aph of 5= Fpegion Gpprorimatey
50,008véilk)adided o O6nwhticplites) (Coliguiaf. fiée t3904 - reislan bottamed plack well plates)
contag )50;)43(!»5"@& 1{1& e ol o lfatien f(figiNakdg cofguaitionnofBMRL FSK). Test

agon weL 2T ) ég] nd 864 FieS Pndo R DMEM/F12
s ecﬁq%u%%ﬁéfgf °5«2§ sl T W

dilutbons GBipst apehis Werepreparedoin) thepasey, buffer gagtagymg fpgsfolgxba@gagch test agonist
was ;(ﬁﬁnelﬁr QxARPed@ ¥er22 2inkl0asdAbcdnegiraibracags di nguotot Hindl (or lower if

requlge%? heg, Pﬁ‘g fe":rﬁg Yih H&i%?e s‘ﬁgkef %&%Mlsa@do eHdo I‘fsﬂ%‘énd then centrifuged

brlef}ye@'e H]na SBo gﬁ ﬁ%‘;& t%%i?tri%s,gan%:g?c% %ﬂ or 4-5hr in a
humigified ad%mr arsisS%» &ngtmqsa@re 36%°C20bhe ¥ Dl plafss istr femoved from the
inculshdy thdllﬂ@edl Qt R for rotlseths Hatbrandd@Ba0 ol Afued Inetitvewiution, prepared

accoit gar;afﬁ%%}w 1%‘3&%{11@ | GRCHatéalveiR S@iled]-‘%]ﬂ?‘ig&{fbﬂtA {Fafkin Elmer,

Cat. & @ﬁg ann E}% L o;ﬁf fc%zng%se(%@gi f?émgﬁ'tﬂﬁ&ed briefly (5-

10s) 21025 0xg gejnally I]ggq;nesczr_[g: V4§ megsnge tuéxgg éga ?]]ﬁ'lt fcéntttllﬁtiugl counter.
net hod had an EC50 val ues >1000nM and/ or efficacy
Data ﬂ,ﬁfsls<50% at the cloned human cannab| noi d CB2

For Fﬁﬁg é:? ound ma%}]rgﬁgﬁl% HiYl ﬂp fhe BRSO RSho8% HAANETUETE this effect was

Jola e e e G e
eachage ngetist eﬁa‘s expsssed relative 10 ﬂheemwg@ﬁeefggggyd@g@ badﬂ?ﬁlg tto provide an
estinghd SGHSINVIEhAIVEP! & Bidiesl tisEOE 6f daetpountppundjenedissiedyy the EC50 for
Al ?osc%lcﬁfa%qheeéqngﬁf?ﬁt ma: D5 (ERIHYRS Sk @ompsan@ K1 cel |

I ne expressi uman reconbi nant CB2 receptors

(CHO- K1 CB2 CRE-LUC cells). These cells add nal |

ex Jhe sunpoundsref Exanples leqd 2 tspted agrardingia thisegth iea p-so values
of >1.heOtB@REmpamdS ofthd Bxaapies whidh weteliestedorere lnditb beradtive proept

nt binding protein pronoters. In

Com@ﬁ'\%)e ce&? ég%%gr@ggses in intracellular cAWMP |evels

| eads to transcription of the luciferase gene and the
Refayenssequent production of luciferase. The expression of
BoubbstiafMeMassossey Dn€asiieed] RegulaPnadipiriphen! caonabineidaedepior G2

phos?h&&ﬁ%ﬂt lgttﬁé Mvé'fhéggﬁ‘dﬁﬁ S@l?ﬁ@irﬁt%cﬁﬁbﬁ’; f(;drﬁ iﬁc?tgﬂ&iﬁ?gcagfponses
Jour Zé@ﬁc&; &eﬁm re?{gb?g?]t ?fgac]t ‘|§9on | eads to the

generation of light which is neasured in a TopCou

. The $allowirigl dxarbplesare Busfragive, bptmot pitigeHes the erphpdingengs qf @@ present invention.

Abbf®lakisns: f or skol i n produces a marked increase in

AcdﬁJ bR 9&&3 Eﬁl% 1, Ok, 3 AvEBRt “@glﬁbﬁll Beth i éth;tljw IDMSO (dimethyl

sulf glgéMa(de ﬁﬁonixeé gé 8&&2 81 a@? ('é\!“ﬁ 13¥methylformamide),
EDGf T(wtrgcthwlwr@y@ésetwf‘wéﬁ%l dF BRASe e@wﬁ tﬁ’&fatét% (ethanol),
pre-treating the cells with the inverse agoni st,
SR144528, for 30-60nins befdPe use. This treat ment
has been shown to elim nate constitutive CB2 receptor
activity (Bouaboula et al., 1999). Methods 40 CHO Kl
CB2 CRE-LUC cells were grown in DMVEM F12 pl us gl ut amax
I medium (G bco Cat. No.
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31331-028), supplenented with 9% FBS (G bco, Cat. No.
16000- 040) and 0.5ng. m"1 G418 (G bco, Cat. No.
waedm34a202y) and 0.5nmg. nm -1 Hygromycin (I nvitr OPENEPIDAa$/006182
No. 10687-010). Cells were grown as a nonol ayer
HPLC (iligh peessune AT citomangrephy NIKEMS r(Liquislstheoniaiaghi@hy/Bkess spectroscopy),
MDA}!EOC(FMa]sg PRBetid Aﬂto?ﬁnﬁ_’dﬂto fM%@ AGR 2101&(413 (methanol), NMR (Nuclear

200%00%) I\ngg%n{e@%ﬁ congr} (%§ ﬁﬁlzfse @;Qtﬂactton) TFA

0 en
(Triflperancatic weid): (gl Searhydioframdnven: i s M u‘fﬁ'ﬂ’e‘é HioBp letcgilplet quartet,
multiplet, bidd@B1- 028) cont ai ni ng 100nM of the CB2 inverse
agoni st, SR144528, and the cells were |ncubat ed at 37C
. 0 G Y

2 Teobolss and then 5 harvest ed by |ncubat| on for
10m ns in |O’ﬂ of Versene (G bco, Cat. No. 15040-033).
Har(ﬂﬁlr&s were det ached by a sharp blow to the flask and

Watecse 0 ggx gﬁnﬂl’@m&tﬁgéoi’dateﬂ ﬁéﬂgé:) Bﬁaﬂ&@r Mlcromass ZMD
mass ls%ecg%ﬁ%rn 1§n 8‘?“581% E}Slfoq, sheg r\gastep Cﬂi\fé%ﬁ:

Softvmreay buf f er (G bco, Cat. No. 11039-021) and 501 of
Micr@rﬂdsbl\/&s@)pﬂwsﬂsmﬁs(Sappr oxi mately 50,000 cells) added to
o el pI ates (Costar, Cat. No. 3904 - clear bottoned

Colu
The G0 ack S%%}S gﬂ}) ﬁaﬂ}{' ?ﬁ)ei &]924! golwgfhc?sg ldm?énsx%r?ssatr? ?(%3: k}ﬁémal diameter

assay concentratron o
by 108y in longdy Thesgsienay 8 %Pf’é’“‘ﬂ? gpRdf efas 10nM sol uti ons
Solvénts DVSO and diluted into phenol-red free DVEM F12

A. A@%%@/soﬁ@&tfﬁﬂa@pmtoalo/ma&ﬁ%aor skolin to produce a 20M
B. Org m% ut hon, O&IebﬁSWa?eg95155rbOS‘§ glA% t serial dilutions

ni_st we e assay buffer
MaleiORFR TS0 B VST P2 M RS GRRE  was
Needieouitse srdvept eNaHn BtteoVYSQ 80i10dP assay concentration
Meﬂ{oaglge of 10Mto IOnM (or lower if 15 required). The

Fi 1ve 35%8&%6 &dé |ﬁcnmlr cﬂﬂh@arﬁly%zﬁ re%?ﬁibﬁ ﬁmé ef th@gﬂnﬁb%und of interest.

r ent.r br i y }
Tyl gt gclon, A o ) s B 1 TR ERE PR oS 34 g fo-minut
gradipmdollpse EY#éﬂmmutgmlu%ﬂ‘agh %Wr‘?ﬂt“ﬂ‘b’@am%% a| r and 5%
MethoD2 MDPDSl2es ®36B37C. The 96 wel |l plates were renoved

Met b Mﬁﬁo_glgrwstb@%@ and placed at RT for 10-15m ns
Methgggﬁ).i@,’ﬁ _ It ﬁlssq BZSgI of Luclite solution, prepared

manuf acturer's instructions. The
Methel 4MEP 74@3@%@%@ with Topseal A (Perkin El ner, 20
Methaat MD®3.860653BH, Bi xed on a pl ate shaker for 5mins
(800-1000 rpm and then centrifuged briefly (5- 10s)
50x . IQE nce was nmeasured using a
Q@M#%@Quﬁp‘itfcx‘&‘?wsg“g‘?gon counter. Data Analysis
Hardwareeach conpound maxi mal inhibition of the forsklin
Agilang $00resdlieatpniphe EC50 for this effect was 25
Agiléel Rou@amplen each experinent the reference agoni st
Agﬂ%;[yggdg%])w&toyded and the naximal effect of each
oni st was expressed relative to the maxi nal
Agﬂ’é‘”lteoéﬁy f8duced by HU210 to provide an estinmate of
Mlcrpm@$ﬂﬁ§haﬁsat§?¢we¢3} In addition the EC50 of each
PL-BEsmpound was divided by the EC50 for HU210 to
Soft&ﬁj cuI ate the equi potent nolar ratio (EMR) for the
Mcr L %hmé’,g Ahe conpounds of Exanples 1 and 24
! ?’Egst a or Ing 0 thi s method had mean pEC50 val ues
Colugm >7 4. Ot her conpounds of the Exanpl es which were
tested were found to be actiye except conpounds of
Exanpl es 22 and 23. Referen 35 Bouaboula M
Dussossoy D. Casellas P. Regul ation of peripheral
cannabi noi d receptor CB2 phosphorylation by the
i nverse agoni st SR 144528. Inplications for receptor
bi ol ogi cal responses. Journal of Biol ogical
Chem stry. 274(29): 20397-405, 1999 The foll ow ng
exanpl es are |Ilustrat|ve but not Iim'ting of the

Y T LT Y a1 e o, .
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sul f oxi de), DCM (di chl or onet hane), DVE
(1, 2-di net hoxyet hane), DMF (N, N-di net hyl f or mam de) ,
WEDKS5(11+1¢B- di net hyl am nopr opyl ) - 3- et hyl car bodi PeT/@R3005/006182
Et OAc (ethyl acetate), EtCH (ethanol), 26 WO
The %Qﬁ%l%é&l-ﬁoa E\Sﬁﬂcgﬁﬂﬁ%ﬂ% qRe dllﬁlPh&)r(Sl_&f%lalr &€ 94¥nfn x 33mm. The

chro y LC'Ms (Liquid
Statl%ag%?}lﬁfeo%aftéga grgmspect roscopy), NDAP (Mass
Solveptsect ed AutoPurification), MeCN (acetonitrile), MOH
A : Aqredtsaabent = NMRI(] Moohedm Aqu et0i160 Resdndgide
B : O:3R86 {1 3 95 MRetbMhcIBt DY mEhielcgone) , SPE (Solid
Metho @S € Extraction), TFA (Tr| fl uoroacetl c aC| d) THE
trah¥dr of ur an)5 qW *
The SERFHF &% ruF 1@§ 5 q‘rﬂ}glllt? él{ntlmes lm;}n: Ts 0f8r4 r5ute gradient (0-100%
B) felloatil by 0 A6, mikiate cobare flushadd 63 i vs- qqgléldraflmr step.
Flowkatg- di rected Autopurification used for Exanples 1 to
ers 600 gradi ent punp,
Thesgovg‘ri%t dé Jﬂa%\l@rrgﬁlg}gﬁg% Wat ers Reagent Manager,
M cromass ZI\/D mass spectroneter, Glson 202 -
Conflitions ised fonNVHRt or, G | son Aspec - waste col |l ector.
Har@@htervare M cromass Masslynx version 3.5 15 Col umm

Bruke? BodhPh: ieddfed 1S typically a Supel co ABZ+ col um
nensions are 10mm internal diameter by 100mm

Bmlfeﬁgr‘lg?’ng%ohls‘umlsﬁ‘@ T ati onary phase particle size is 5m
BWISQIA@W%“OOA:‘)HM‘Eeous sol vent = Water + 0.1% Formic
Softharel 20 B. Organi c solvent = I\/ECN: Water 95:5 +0. 05%

Usefgfem&_ﬁmmke up solvent = MeOH Water 80: 20

edl e rinse solvent = MeOH:
Conﬁgngsowwe@%%ﬁodﬁ Fi ve nmet hods are used
: R BICE A1 oL OA retention tinme of the
CohummBmllmCHBHSﬁﬁJe& est. 25 They all have a flow rate of

Frac@0fitdihé) oammd ariPhredhoMdt: @.0840t i me, whi ch conprises of a

[EFH' of ol lowed by a 5-minute col um
SOl‘iﬁt shwg‘theg r]%equ lbratl on step. Method I MDP 1.5-2.2

308 Method 2 MDP 2.0-2.8 = 5-30% B Method 3 MDP
2. 5\103mme(m1)15 5598430 Method® MDP 2.8-4.0 = 30-80% B
Met hodd 5 MDP 3. 8- 30% = 50- 9G98B Conditions used for
Anal yij cal LCMS Sysjens Hangygre 35 Agilent 1100
gradi ent punp Agilent 1100 Autosanpler Agilent 1100
PDA Dect ector Agilent 1100 Degasser M cromass ZQ
§S gy BeMienowaye pl - ELS 1000 Sof t war e

Hardware

Personal Chemistry Creator or Personal Chemistry Optimiser instruments were used.
Specifications

Heating temperature up to 250°C

Microwave radiation 50-300W at 2.45GHz

Example 1 and 1a: 1-[7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridin-4-yl]-1-
morpholin-4-yl-methanone and its hydrochloride salt

Method 1.

28
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M cromass Masslynx versions 3.5/4.0 Colum 27 WO
2005/ 121140 PCT/ EP2005/ 006182 The col umm used is a
wexpslizage | ABZ+PLUS, the di mensi ons of whi ch BCEER2065mM06182
x 33mm The stationary phase particle size is 3mm
(a) 5-Bobruedichlorod3-nitréepyeidine sol vent = 1 Orivbl Amoni um
Acetate + 0.1 % Form c Acid' 5 B: Oganic solvent =
95 %Acetonitrile + 0.05%.F0 c /épld Met hod The
generic method used has% te runtime, which
conprises of a 4.7-mnute d ent (0-100% B)
foll owed by a 0.6 mnute %ol ufm flush and 0.2 minute
re-equilibration step. Flowrate 10 The above net hod
A sui;‘;ﬁﬁsual d¢fl Huromatehydfox3Hime-pgidirGd e exiMadridass éh phosphriyRoxychloride |
&masa atBBOrcas gﬁQQMszoluw anhiohltidn whbhd3red lke130BHCSE TThe

react;on mlx%rrg)wa%r %ﬁ)&gﬁ %Pa%d nggﬁﬁ@d%y tﬁqjo}ﬁ’éﬁ%e Li&®dion of sohd

sodigg et 55 b 1 PSR SRR DL sEl g i oHoned i
weretdoied A62S0.),Gdtergdnand Prpsraipbio@IE s tils.canpound py qu?msalﬁﬂe(lo 28g).
NMP@E*-DISOY 8 &sh@Hds). 0. 03AU  Sol vent A= Water , B=

LC/I@% SL gr@jhﬁﬁ '(5%/}?"]& adioaiie 279205)n§(9c13ﬂ! Rth M oleciaBroruld 0, 3895CIN,0,

% 10 Condi tions used for the Mcrowave 30

Har dwar e Personal Chem stry Creator or Personal
(b) 4Bremp JtahjoreB mgyk&H- Wﬁ%‘?%%ﬂﬁﬁ%ﬁ%ﬁer e used.
Speci fications Heating tenperatute up to 250C

M crowave radi ation 50-30QWat\ 2. 45GHz 35 Exanple 1
and | a: Br
1-[ 7- (3-Chl or o- phenyl am no) -
pyridin-4-yl]-1- norpholi r;
hydrochl oride salt CH3 O HN
To a solution of 5-bromo-2-chloro-3-nitro-pyridine, (10.28g) in dry tetrahydrofuran (450ml) at -78 °C
under an atmosphere of nitrogen was added dropwise, a solution of 1-propenylmagnesium bromide
(0.5M in tetrahydrofuran;305ml), keeping the internal temperature below —70 °C. The solution was
allowed to warm to -40 °C over 1h then quenched with saturated ammonium chloride (35 Oml). The
aqueous was extracted twice with ethy! acetate (2 x 200ml) and the combined organics were dried
(MgSO,), filtered and evaporated to give a brown oil. The mixture was dissolved in ether, a solid
filtered off then evaporated. The residue was dissolved in ether, loaded onto four Biotage silica
samplets and purified by Biotage chromatography over silica gel (4 x 100g), eluting with 10% ethyl
acetate/isohexane (1L) followed by 15% ethyl acetate/isohexane (1L). The fractions containing
product from the four columns were combined and evaporated to afford an orange solid. The orange
solid was triturated with isohexane, filtered and washed with isohexane and dried to give the fitle

t hyl -1 H pyrrol o 2, 3-c]
“nmet hanone and its

compound as an off white solid. (1.07g).

NMR (d°-DMSO) & 2.45 (3H, s), 7.58 (1H, d), 7.97 (1H, 5), 12.10 (1H, 5).
LC/MS t = 3.1min, [MH'] 247 consistent with molecular formula CsHs"'Br°CIN,

(c) 4-Bromo-1-(tert-butyl-dimethyl-silanyl)-7-chloro-3-methyl-1H-pyrrolo[2,3-c]pyridine
CH,

To a solution of 4-bromo-7-chloro-3-methyl-1H-pyrrolo[2,3-c]pyridine (1.07g) in dry tetrahydrofuran
(50ml) at 0 °C under an atmosphere of nitrogen was added portionwise sodium hydride (60%
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N~C C NNH 40 Method 1. 28 WD 2005/121140
PCT/ EP2005/ 006182 (a)

Wo2Bs04@- chl oro-3-nitro-pyridine o p7::~N /PCT/BP200§/006182
Cl N A suspension of

dispers€ i Wnetal B SAKE). IRt dddaioRythé shlution WhOgired alay tdngi@ture for 30

mln%l S. Hﬂ@?ﬁ%‘&h s ff P&L&Ed Q? °C3nd &ﬁ@t)on%? %@lgﬂl ﬁlgls OC

| S 0
wiflyogeletEAnesplmbonatp Gl i ﬁe‘aa%*y?wﬁ'mr(ﬁe e aF LS The solution
wasistoed apvat@evearightt Fhersolnben wasipegiionad\petvigen ¢ihivl mpataininglavater and washed
witlekelérttwies. Tk ofgahictayesO4H diistl (MESO paidatgporatdticto iyt @ BroSmWaAS2g). The

resi@¥ WaBileQth fWhGR 5@% gdg WM rrBeSh@ke.RRd t he conbi ned

organics were MpSO4), filtered and evaporated

to give the title conpound as a yellow solid (10.289).
(@) TV orofBmeBE)H-gymolol3, 3¢cpyridigg-4- czrbomrcwsdtethae Stesmi n,

[MHI] + acetonitrile 279 consistent with mol ecul ar

formul a C5H281Br 35CIN2Q2  ( J)

4- Br onp- 7- chl oro- 3-net h H pyrrol o[ 2, 3-c] pyridine

CH3 HNII Br t C N1

5- br ono- 2- chl or 0- 3-ni tro- pyr l|di ne, (10.28g) in dry

t et rahydrofuran (450nl)crat 78 C wunder an at nosphere

of nitrogen was added dropw se, a solution of 1

Carbfg rﬁ%j% %(ga% I ?%uti%ﬁd%ﬂl‘&gdd &?e oEt*'XludQ 4%? trﬁqgf‘ (tert- t%?” ethyl-
ST i B o B o b gomery Shcphin)-
palladiven (I (EFdotes th athanbl (Berol) pmat tecthdampa (1Fmig fir &5 imdleites. A reflux condenser
fittel 3R AbAllooR BEcarPRMURNILIAVBE wRX hitadEddedd tHeinGni¥ stifte®dt8Y PC overnight.

Aﬁﬁt%&l x‘%()ixl‘a z@ dd?d‘éi‘ld‘r% H’%&%n%o% h&gas‘éﬁé Slrred at 80C

va ra |V
overgieh %ﬁx e atﬁimﬁ&g*e%f.ag%@m%ﬁw? ved it by agetatg g he
A UL U i LA MG S
(100d), eBbihy @tih 1 0% eﬁlhﬁrcctafeﬂmﬁledn@(au)foﬂ@w&d 1Bi I6vagky] Sédtdtei@ohexane. Pure

fracBHINeflVardRd emaldke@fa }@ 1Rl RGBpdull %@%@M&onmergsmg)
NME (¢ Iib?@%?é bof%{@ﬂf Ol D, TS om0, 10 0r )
LC/MS¢ 2% emins BA Yo consisfent wilamplegirfors! ac%rﬁla. EINefep
product fromthe four colums were conbi ned and
(e) ﬁcsam&ralpﬁ&ylaanﬁd)fs%ahﬁn HOFyRO B2, $-6pl Sldine N 6arB8:JNILid@ S
id was triturated with isohexane, filtered and
mashed wi th i sohexane and dried o give the title
conpound as an off white sol i/& 07g). NWR (d6- DMSO
S 2.45 (311, s), 7.58 (s ONAR RS 1IH s), 12.10
(1H, s). LMt = 3.1 ]|247 consistent wth
nol ecul ar fornul a C8H8 30 (c¢)
4- Br ono- I-(tert
but yl - di et hyl - si | anyl chl or 0- 3- net hyl - 1H-p rroIo{Z
Aml)ggurgP%y-phlgrq%mgthﬂg@W[Z&c@yndme—él-carboxyhc acid ethyl ester (180mg), 3-

chloroaniline (160u1), and methanesulfonic acid (98pl) in 1,4-dioxane (Sml) was heated under
microwave conditions at 180°C for 30 minutes. The solid mass obtained was suspended in ethanol
(6ml) and treated with a solution of potassium hydroxide (170mg) in ethanol (2ml) and then refluxed
overnight. The ethanol was evaporated and replaced with methanol (8ml) and potassium hydroxide
(56mg) added and then the mixture was refluxed overnight. The mixture was evaporated to dryness
and the residue dissolved in water which was washed twice with diethyl ether. The aqueous was then

acidified with concentrated hydrochloric acid to afford a precipitate. The precipitate was filtered off
and washed with water. The solid was then sucked dry and dried to afford the title compound
(178mg).
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H3C ICH H3C 3 CI N To a sol ution of
4- br ono- 7-chl oro- 3-net hyl -1 H pyrrol o[ 2, 3-c] pyri di ne

W@ 2008/ighi4o n dry tetrahydrofuran (50ml) at 0 CPCMEPRI00R006182
at nrosphere of nitrogen was added portionw se sodi um

NMK!MM?O)(&Q%)Z&I W%@@ﬁi W3 Y140 PQIARRR 003/ 0061,8X3 (1H, 5), 8.00
(ng §p§5 @%pl (iq oil, 384ny). After addition, the

§
LCNS hip o apéf?n%ﬁtae&aé%m@%fuﬁ%?at BE g

solution of tert-butyldi nethylsilyl
() 147-(F-Cnefoiiehianas)d-peafat B p (r2dld[2, 3iclbysit-4-y1]-1-morpholin-4-yl-
methtagcfnléahydr of uran (10m ) was added dropw se. The

ution was stored at 5 C overnight. The sol ution

was partitioned between eth acetate and water and
To agelytancpf- (wcmhrwﬁlp@flamw)c%me%% 1G5 pyysmiele. 3redpyeidingdcathordig acid
(34ngMnSIRA thl feeimenaidp () eab dddedyi-sthylmotphotie (£(1), fdepholinE{EOUI), 1-
hydr&S%erH@la%@@h 2 ReY A8 1086 meihyBnifksPropy)i QMM bYdtiRge

hydrgclﬁzﬂﬁxld f%t ; ?ﬂ%i té}e ohfaﬁr_x stnrerd 3 rotn? teo;npce]ratme oxaanﬁght 4Thce dl;rBet%)formarmde
was ¢Vapgaed algitt}aﬁ/qes@settgplrateg)gg 1und)1c onpty tegive gimoff white solid. The
solidrvpn dikerelé vgaalsad\bmmghlybhéadwattm@dghechom sodimmehydfoxgle atl#°C to afford

1-[7-4B- glﬂ&ﬁ%h&?(ahﬁl{d) 'SQhBtN}il 18 pyelolty?,3-clpyridin-4- gl] 1-morpholin-4-yl-methanone
chl oro-3-nethyl -1 H pyrrol o] 2, 3-c] pyri di ne

(22 anyl)
m"‘%ﬁ%ﬁf&@sﬁ%cg (&0 a2 08 sk &SR U A AP aba Ak P35 am, 9, 7.58
(1H, ¢3), 364 Y 1H, o, 8123 (MiLrilt8H (1A 9.dfl |16 X1 lshdenser fitted with

LC/MAS babegin, [(ME'T 317 beadhsidlenoeihdfolgsr Wasula U, AcfeiNadd t he
m xture stirred at 80 C overnight. 15 A further 160ng

Metlmslm%c )?]it-?é(gs (\)Algfﬂil%g ed agg g}e%%@-éﬁr (ﬁﬂggﬁ'ﬁ ayrrl?q?llé ~4-yl}-1-morpholin-
4-yl-metétau¢l@elmgocéipa1§@|s%lt ed to dryness and then redissol ved
in ethyl acetate and the solution absorbed onto
(a) $Mddo%nifEbyridtile.of esi due was purified by Biotage
chromat ography over sili c% -gel (100g), eluting with
10% et hyl acet ate/isohexatrte (2L) followed by 15% et hyl
acet at e/ i sohexane. Pur /lﬁrac i ons,; were evaporated and
dried to give the titl ng-as a pal e yell ow
solid. (185nm). 20 Nl\/R(d6- O S 1.35 (3H, t) 2.35
(3H, s), 4.38 (2H, ), R] d) 8.32 (1H s),
12.10 (1H, s). LCO Mt 2.7 W ] 239 consistent
A susgiensionnad] 2lydrexy- %mwﬂmfrahr@maﬂ @@Mm@@n@ éJdrich) (51.4g) in acetic acid

(23016 WateA bGP, cphR Ayl Bulfgc-adid (@inf) Mhd pertofiy bEi@ (10]6g) Facdtipyd at 90 °C
for 15 mim&%v'h%l%ﬁfg $otdlof vRAE bﬁaingaﬂlodidé'%tais (é S.ngg?Jlere Ghadd pN’ﬁ%EWise and

m. .
sfer 0 mﬁ"&%ﬁﬁ%ﬁ&g'@wmhﬁzw s g e oehaeoled aa e sodium
thiosplghaie {2§0msh) pgded eplid asdikigied a131 washe by ignseturatefesodium thiosulphate

(250nl) GOlIoE] by svarer. Maé fudid ews bicked dry &en dri¢d3Bpdspdium hydroxide at 50°C under

vacutm %o SHPX A8 Gilé fFbuf®1. Agat ed under  m crowave

) The solid nass
NMI%@[ ?1%@”598 i Enoj){] %QW?‘% (6n1 and treated
N i LEmity [Ml’r]o?’ﬁ &Pn%‘t“é%h miRleRy e foserdpeCEh 78Mh: i n
et hanol (2nl) and then refluxed 30 overnight. The
(b)zf(tﬂlkﬁa@llod/@ﬁmﬁu@pﬂdlﬂé ed and replaced w th nethanol
(8ml) and potassi um hydroxi de (56ng) added and then
the m xture was refluxed overnight. The m xture was
evaporated to dryness

Y
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and the residue dissolved in water which was washed
twice with diethyl ether. The agueous was then
wa@edodittiled wit h concentrated hydrochl ori c aci dPCDEP2005/006182
afford a precipitate. The precipitate was filtered off
and washed with water. Theysolid was then sucked dry
and dried to afford the ti‘tle conpound 35 (178ng). 30
WD 2005/ 121140 PCT/ EP2QQ5NQ06 MR (d6-DVSO) 8 2.40
(3H, s), 7.32 (1H, d), 7.50¥7 (311, m, 7.74 (1H,
s), 7.83 (1H, s), 8.00 (11 11.00 (111, s),
12.55 (111, s). LOMS t § in, [MIIl 302
consi stent with nolecul ar fornula C15H1235C1h802 5 (f)
1-[7-(3-Chl oro- phenyl am no) - 3-net hyl -1 H yrrolf% L
A supepgig ?,£54199<|) Pnitrariginad-eld20) phemzhdh:g}q) osphate( ml) was heated at
180 ¥Dfou80 mimuges whereby a brown solution was obtained. The solution was allowed to cool then

ouer énido fBhvRLR R By 28 )tlogwﬁ@“!ﬂtkonloh'l‘s@ﬁdrsf)&ihlﬁ lh9drdzdnlcR¥bnate and

extr: %ﬁtﬁ%th&%cg%%%d’: %Fnﬂﬁ%fn?h Wgs?’cﬁ r;'—H)/ashed tgdfe ixslttﬂ% rg%sodmrﬂygm gen
carb npggojution (550 hWPéS@?’B POV G5 @ég 8¢ %Vap%ﬁ@ fo giffep pale

brovm-s@Bd dihﬁreqliq’twlfeaﬁ’imﬁdpn oplxdneFosthhiiltared ¢ff ciiashei dath isohexane and dried
tomhy@ﬂ@@hkaﬁmgggd@@qg) and the solution stirred at room

fgyﬁ gygygggp_ afhe dlnethylfornan1de was
d t t 6 sodi
wﬂn 2 o o3 e ot BT R RPTAE

filtered, mashed thoroughly with water, and dried over
(c) ’BGHllotﬂﬂ-fb}dd-B%ﬂii}& 18LpyR0o[ 2, Dclpifidiied
1-[7- (3-chl oro- phenyl ani no) - 3-cmt hyl - 1H pyrrol of 2, 3-c]
pyridin-4-yl]-1-norpholiny4- - et hanone 15 (22nm) .
3.25-3.67 (8H, brm,
9 (1H, s), 7.58
1H, t), 8.99 (111, s),

6.96 (111, dd), 7.32 (1IT;
(111, dd), 7.64 (111, s),
11.15 (1H, s). LOMSt = , [Mfl 371 consistent
with nol ecul ar fornul a Gr9HI®E5CIN4A02 20 Met hod 2:

1-[7-(3-Chl oro- phenylan1no) 3-nethyl -1 H pyrrol of 2, 3-c]

To a%glahon ‘#I op%é;nyi]me{é?es Oll)r 1de (0. SQP tubn n(t)g]trah}alrofurﬂn %64161) at 0°C
undegSRoRRS Ke°28dcA 2y 26‘H1°69‘5“.2°dﬁ§?’df169<?ﬂ?§¥ 10 (1 123 Gy e ysirofuran
(225d)adropreisponer A ick.okiter 20 vhitiutsh it (6 thedggctipmwassmenchedawittusaturated
amnbﬂﬁ&%)ond&@b@ﬁﬂ).(ﬁ@ﬂﬂﬁﬂne%@ gRA txtalRd wittllefhyl dc6ta® €308ml) which was
QUIH @t'il %ﬁlt&%& gld(e%og@d t&@l@e gl'édr Elg golﬂlt Tl?eQCﬁdue was

mturefegi it Ot s rased s B L S i e iy 2 D
sucked drmﬂ@s deieciat 168°€ underl veeuupy te efferd tlzettisle leonipdund (27 g). The filirate was
evapBilat) Lﬂi@omm&mhmdn@n@r dsealiyll EhEregld sedédwith théi aumse; Irahgéraed

overhi ﬁtoﬁlﬂa}e auTAa aQlukht WEE th aff&? aef&t@p&?}w@l owede th

3 ﬁ@g?ﬂiﬁt egﬁgp%Pﬁhﬁﬁ&ﬁh% " over sodlum

LC/M§ T é:,éme 98 consistent Willpmelasi qréoramh&xas t(HB‘IZt itle
compound (91.4g). NWR (d6-DVSO 6 8.14 (111, d), 8.53

3 7(Gpldro-3%hethyt A Bl rboolh, 3-8byridifd-Marboxyilic £ &yl kM +] 267

(&) 7iCricko 3fhethyb i phrokih, BlbyriditdMoarboryhe AR A M 0 50
(b) 2-Chloro-5-io0do-3 nitro;pyridine 31 WO 2005/ 121140
PCT/ EP2005/ 006182 0 0%N= 0

HN
|

= o/\
N
Cl N
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Cl N A suspension of 5-iodo-3-nitro-pyridin-2-ol (209)

i n phenyl dichl orophosphate (60nl) was heated at 180
w@26080123@ m nut es whereby a brown sol uti on wasPCT/EP2005/006182

obt ai ned. The solution was allowed to cool then 5

oured. nto i C eut.ral i orti
caipni sF veSFinhRa ol it sl n A E i Fyrrolof2.3-
clpyedine de) &y %mqﬁoté&(ﬁlyhena@é?&a lee)(pgﬁm (W?&mmethmlr{‘mﬂ) and
triethydesdiad(16mi)der 20 mihut&/Agefiiixoondepstr ehwitlas bedloa ef carbon monoxide gas
was Stchdd 08 tHe 2SRk stirrd '@ 80PQ WnﬁgﬁtaM@rmM@ﬁ: Whsle ofam%mess and

then rerhdssc%VQP gr %Ellea%e‘r}at% ﬁd e scﬁutg)%lag %‘E)Qqa tSﬁ%L geq "]%l}el?esuﬁlg wa%punﬁed by

Bwtwetchrorr@m@?@h%veaﬁacacﬁe 02 eipeige b d O%ed peeeie issheanai@L)
follofve@ byt % ethpl dcpRte ( GDEXB)e th i8¢ #Q tikld pompbynd &, 8K Whikg, solid. (158mg).
N'MILQSWSOFS R38N t) 2[3BH, <1, 53 8q0M.Sj) ST.6M {1 HM), Ia 30WIIEGY 12110 (1H, s).

LC/1\4§ Ehmél ﬁmgsﬂﬂﬁ% 3 Gk % ggrlsl}lﬁgllzw t}( Iﬁglecular la Cn 1 °CIN,

oro-4-1o0 H-pyrro 3 pyri i'ne CH3
HN CI N 15 To a sol ut| on of 1- openyl magnesi um
(e) 7THp Sl ade-pharyBminod P udthyhr I pyrralof Zaﬁywm@rb%hqmd at
OC wunder nitrogen was added a sol ution of
2-chl oro- 5-i odo- 3-ni tro-pyridi nH(llg) in dry
tetrahydrofuran (225n), d‘g se over 45 m nutes.

After 10 nminutes at OC the Tea m™~Mmas quenched with
saturated anmoni um chl de |
then extracted with eth aget

ml). The m xture was
N'e (300nl) which was 20
dri ed over magnesi um sul phate, filtered and evaporated
to give ared oily solid. The residue was triturated
A mighurhiofd7-ehlbspt3-wethilr | Fapdrolad2 B icporidined-carbexyliniagif ethyister (150mg), 3-
chlo@@hilig Wasul), BRI méthdnbailfeaic 6l (8181 S Ni-dloxaneSits kefleddnyler microwave
ond'itnﬁg]atdier 40 gce#ﬁ‘ﬂg Ql\‘l%gymtziu%d%as gfsgol\yelaqn bibhdl (6ml) and

§
weatgling QgoRaTT S‘?ﬁ“ﬁ’r‘/ﬁfﬂﬁﬁ‘% AN Sretpat LA toenagflyyed
ovemaghthAtSﬁletl@tmf\Petassn@f idgpxider(H¥$me) ipapgthaght (1m)jwas addsd. A fgther
solutibni off gotassiled hydasxide {2 2inghMGhdtimnelf (Rml) dvaa added bilbthercoefiyxed overnight.

The fdaEShs e\%?or%o(ﬂﬁle@\ﬁ@he%s?dué ﬂlsgoi;sgd I\l}f'ss)vater7wl§§1 Wakrashed twice
“ﬂth%?yi %t%er '{“I%e dﬂf\ec)us Wﬁsztm ac{djij_el’d to %Hl W‘l’f]il n@h@@% &(ﬁ%ﬁbﬂf g\%ld to
afforg 2 prcinitate sthemragipitate F@Wﬁr 8@1{1 ya eémtma&r e g0lidras gy sucked dry
and drizd@e¢rgoditdnyhlydresitiest 50 6C tdNfford thiitlGRndpund[l 2BES/ 121140
vaﬂ?ﬁa’ﬂrﬁl?@@)%b&@@s@ 2), 7Gahy rmR TH007S T{SHIRR 7\¥a $1H) u;b; blss@u{ s), 8.00

I f 7-chloro-4-iodo-3-nmeth
(1H, §19H§@[@ 13“1% )% B9l : yl
LONGR P b GRS P IER s A G T Q250
i n et hanol (40rrfl) and triethylanmne (15ml) for 20
() 17 BICHSro0- Iﬁqeﬁﬁﬁﬂaw)-szﬁlemﬂnﬂﬁpyﬁdlﬂn g&]pygﬁia-h@ylpaln{oqﬂmm-yl-
as was attached and the m xture
metfAdd gdd &?8 % gver ni ght .

stirr The m xture was evapor at ed
to dryness and 5 then redissolved in ethyl acetate and

To atsplatigodfiTt (3 whlopbphsnbaninent-medy - iFpyrepdol[2,3 idimg#cpadboxdig acid
(1508 infdireethyiform&hiaé elge) wdsraddatdogiidmbrphaiine (253 ), maplgdihe (88ul), 1-
hydrbBESbiriad IUBycﬁlzge WOSIH ]agg/ q % ﬁﬁfx{et}@'ﬁﬁ‘ﬁ ?op&rl)JS\?e‘ﬂWﬁ)B@nmlde

olfiie e i e Ja

01(1@9@31 evgnog_atqg]@n gj,qrest e Q1s§§ve gH:th )aceta&e )2"1,1pe organic
layeiyyas then6asietiyithdps S@luﬁﬁly@tdg?n @yhondi@ Sd!@TC(n.’(Zﬂl;ﬂ) a&d. thCE @ithBater
(2x25miy. PheDrgnid layleMrkty dridd M ESF bl R iforatéd tB ¢IVE b 6idh@ oil. The residue was
punfﬁe(a b%&ag%%%ﬁ%’a%@%ﬁ? r silica gel (50g), eluting with 2% methanol / dichloromethane

and then triturated with diethyl ether to give a white solid which was then filtered off, sucked dry then
33
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10 (e)
7-(3-Chl or o- phenyl am no) - 3- et hyl - | H pyrrol o 2, 3-c] pyr

WO diosaz2i4car boxylic acid CH OHN ~ | \ ( CCT/EP2085/006182
H A m xture of

dne&’ tocamfo@rtae BedBENUD7hE) Rydripl off the BeelaRy(5 08 k)N Rrs AisEEdA@X Whrm ethyl
acet ﬁidanﬂrle?%éd it ﬂol&t&ﬁ@f‘ﬂ@l hycﬁoclﬂé & lq ﬁ 881 dide (10) drops. The
cali

resu an&s @R&gwgams et Slﬁ?%f }86 Hﬂ?qtpaﬁgrdé%e title

comp@BE#m2)-30 mi nutes. The solid mass obtai ned was
Nmil(&smg@pls I2t16l(EHJba,n§030 (416t3), BE(AH] Brepy 8d (M, tdh) 7a19 (3H m), 7.74 (2H,
Qjol{ }llo&lﬂo ﬁslft )um hydr oxi de (212ng) in net hanol

verni S tak
524 i W o s Gl SR i S N
added. A furt her sol ution of potassi um hydroxi de
Exafuple238)[74(3+ Chiirb-phedyl{nzind))3-iethyRiidegirdg2, 3-olpyridind4-yij-@ pyrrolidin-
1-ylURAALGH - 20 The m xture was evaporated to dryness
and the residue dissolved in water which was washed
twice wth diethyl ether. The ggueous was then
acidified to pH w th conceptrat édohydr ochloric acid
to afford a precipitate. The \precflpitate was filtered
and washed with wate d_we n sucked dry
and dried over sodi @ F @o afford the
title conpound (154+¥ NVRARE6-DVEO) 2.40 (3H, s),
7.32 (1H, d), 7.50-7.57 ( ), 7.74 (1H, s), 7.83
(1H, s), 8.00 25 (1H s), 11. 00 (1H, s), 12. 55 (1H,
s). LMt = 6_mn, [IMH) 302 consistent wt
Pregap@;i Ml@larﬂgﬂnﬁm t«éEmlﬂ @Isﬂggql\lg@zlspg)pyrrohdlne (18 ul) instead of
morfiho]iife. ([Be 1Bid cormpowtteras|fiathenmiri{isd nextgtix¢ Bibkdge Horizon to afford an off white

sohdp(QDﬁl §.o[ 2, 3-c] pyridin-4-yl]-1-norpholin-4-yl-

s DSl RE ! 103 19 f150up) 6.96 (1H, dd
e

LC/MSME)Z Sk, BRI d B 52 consienhwitipheietulns f‘(@@@@gﬁw rﬁiN{Qlol i ne
(88pl), 1 hydr oxybenzotri azol e hydrate (105ng) and

{ .
Exa%l gé%é 3 d%ﬁ}gbﬁ@g@gﬂgﬁ& 8t .ﬂ%ehﬁfilrﬂggﬂgpplrngzgpynm,rx%%.&arboxyhc
ac’dt CRYI YRR &¢ %"‘E‘i W&t hyl f or mami de was

evaporated and the residue dissolved in ethyl acetate
(40ml). The organic Iayer Ht en washed with 5%
N .
an gQrange oil. The

with water (2x25m h'@“
(MySO4) and evapor 4 to
resi due was pur& ed Dy, B e chromat ography over

silica gel (509)%" eluting with 2% et hanol /
di chl oronmet hane and then triturated with diethyl

o P Shr ST Sl oo SR R B oo
insterdqf ERPOBL. 0 tifle compourd) wepfugthdr prdfiqdysing thedBipiagediorizon to afford
anoff:b@l?tggahd A san‘pl e of the free base (50ng) was

NMR (PN H?QHBV OH,BCEIRUE, ff 9"542551‘1‘%9 3@36{@#1 Q}j 6.96 (1H, dd),
g e

2l Tod e LR LR SR 1110

(IHitshen f||tered onto a sinter, sucked dry then dried to
LC/MIBf 6120 thineMITY] 1355 cosispauwith hdlRmipr forBubNR JEIRNEO) 8
2.16 (3H, s), 3.30 (4H, brs), 3.69 (4H, brs), 7.34
(1H, d), 7.49 (3H m, 7.74 (2H, s), 11.00 (1H, brs),
12.55 (1H, brs). LOUMSt = 2.8 mn, [MH] 371
consi stent with nol ecul ar f03(4rrul a Cl9H1935C1NAQ2
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Exanpl e 2:
1-[7-(3-Chl oro- phenyl am no) - 3-net hyl -1 H pyrrol o 2, 3-c]
wEoosden4el-yl - 1-pyrrolidin- 10 1-yl -net hanonkCIZERB2005/006182
HNN CI \NNH Prepared in a simlar manner to
b) FilEheAR€a Aydhideide shtfof Exuphplg3apydsipedph@i B trédtiBd 1 sd»lﬁt&h@ﬁﬂle

ke GO R e
gmrx&m Wigte DESSIPTEF. B0 Al TomNgR Y SR Oféfo oro-
phenylag8no)-2 Hhatlyyl- 1E pygo(om-c]pyndng:—é}gar‘chMw acjd cyglog@pﬂgﬂhylaynde
hydrém%délaht (dehy). 7. 32 (1H, t), 7.37 (1H, s), 7.59 (1H

JDI\Z i 2 S)n) 08 %%H%"i oddiH )%@5@#'5) %)16 (Q{% t)”? 3 (1,
bfs) Oé?:%’lr&)ﬂ b 81;@6111\& ;ﬁé > and 3b:
LC/NS ¢ 32 thipr[BL méﬁypmswm)mﬁun@m%rqub oy’ &[1124% c] pyr

i di ne-4-carboxylic acid cyclopropyl nethyl am de and

Exan‘hpﬁ 4h¥-‘i‘7-@1|2ﬁ}o‘i’ﬁd _p¥fen ﬁhﬁméﬁl%dﬂ'ﬁ arﬁpﬁb[ezl\il tldhlg-dﬁ-ﬁ 1-morpholin-
4-yk eﬁﬁ“@“’%&@f“&%&%‘ﬂ’ﬁnﬁ‘?hyl anine gh9gl) instead of

nor pholine. The title co d was further purified
usi ng the Bi otage Horiz rd an off white

solid NMR (d6- DVBOR 8. 2 3 (2H, M), 1.05
(1H, m, 2.24 (3H, 3.3 96 (1H, dd),
30 7.32 (1H, t) 57 37 (1

58 % dd), 7.84
(1H, s), 8.24 (1H, t), gH34 (1H, t), 8.9EI(1H s),
11.10 (1H s). LMSt = 2.7 min, [MH] 355

S B BB SRR v

hydrochlorlde salt of Exanple 3a vas prepared by
treating a solution qfcthe co ntl of Exanple 3a

(12mg) in ethanol (Zqﬁ mhmo drops of concentrated
hydrochloric acid giw 57’ C|p|tate The

sol uti on was evaporatea toOdryn ssljto afford
7-(3-chl oro- cl N

To a@glﬁ{]éq & '7' Jﬂ 0-#-1 tSrB{étﬁ l"ﬂﬂp%xr{oﬁrj[fﬁ g}pgn L@Yig') Y cﬂ?fef]ta}%@fd?uran
(100gipa b XW;?R\? 4 ogé’ @dﬁrgp a %8 1bmix§gnde (60%
dispgrsipn m)nunqal@)g §0Pme)- ﬁsﬁer agldg@n(tgq.poltgl))n w3s sggre(l gq.qoomj:emp?ragqc for 30
minutésHhe solusidn wak. théh ré@bled g Q °C7and 3 sldtibn dfr dift¢rt-But@didaiblonate (1.8g) in
dry tét}ahy&r])fugzgl (ﬁdﬂﬂ) W§s) addédzdréjgwgél- II'hc s%)utloﬁ Qai\@nted Tor 4h QléWiflg to warm to
“%f@ﬁ%f@%%%ﬁ%% %Jr%c(r é)OWion o£ HDteS % ?élcargonate (?7 5mg) in dry
e oo B sl Hys Sied oy e t v o room
tempgrahdé md4hepl phrtitiomadrbptwebn ¢thyl acetate and water and washed with water until the pH
of the aqueous was neutral. The organic layer was dried (MgSO,) and evaporated to give a brown oil
which solidified. The solid was triturated with isohexane, filtered off, sucked dry then dried at 40 °C
under vacuum to afford the title compound (1.27g). The filtrate was evaporated, and purified by
Biotage chromatography over silica gel (100g), eluting with isohexane followed by 5% ethyl acetate /
isohexane to give more of the title compound as a pale yellow solid. (890mg).
NMR (d*-DMSO0) & 1.60 (9H, s), 2.50 (3H, t), 7.91 (1H, d), 8.44 (1H, s).
LC/MS t = 4.1 min, [M-‘Bu] 337 consistent with molecular formula C;3H,4*CHN,0,

(b) 7-Chioro-3-methyl-pyrrolof2,3-cjpyridine-1,4-dicarboxylic acid 1-teri-butyl ester
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35

4-yl - met hanone hydrochloride salt CH3 O HNNO Br N
NHHA (a)

W@ 2@8l121106 4- i odo- 3- met hyl - pyrrol of 2, 3-c] pyri di PEFEPIas/0G6182
oxylic acid tert-butyl ester 15 CH3 H3C H3CO N O
H3C CI N To a solution of CH,
7-chl oro-4-i odo- 3- 'i’é oIH- 2,3-c] pyridine
(2g) in dry tetrahydtofur t 0 C under an
at mosphere of nitrogen wa ad edl or i onwi se sodi um
hydride (60% dispersion ing al oil, 600ng). After
addition, the solution was stirred at roomterrperature

for 30 20 m nutes. The sol uti on_was_then recool
To a @lutinh of 7sBlo - infodrmeh PERIoR STV THIe A BERR RS 10 @% i estor
(2oomg) indiytetraytiabirar @hirag0 (Q Ondey anatmosniice of vitrogan wes addydedropwise,

a solStnWr 0} QrO}Qﬁ \A%{ehﬁlﬁl%gloﬁ@er (2Mhin @tda Ryl 6¥0rah,0600a1) #Adtthe sofutiomstirred at -
40 (gﬁ)ggf B‘lérﬁlgeiseT %\g 1¥ Wik s tglr eﬁ%th‘a%ﬁ dn?@f foofd Blokﬁnﬁasmﬁ Wen diluted

with geheeasetdico %@nwﬂl?é Wit M S%k}éfgteﬁ ‘é‘ﬁ‘ﬁl?% bhiofy 1

sodivth hydnbxide sobitiomrTe p@nblmdmﬂuqoew@ertbfew@fe?ﬁdo Pfﬁbwﬂh concentrated
hydrBHidrictabne shide b preipitas. Tyt preipitad wasdiltiredahd washadiwith ghteduntil

neutrvf\l%téljﬂe \s’\%gﬁzgag g ecrk &ggxg;lj (ﬁ'édggerts&ﬁulﬁﬂgkﬁgﬂgevéggg :@atﬁié%ffo?iothe title
n1&0\/\»1 0|I whi ch solidified

NMR (dﬁmma@)e@ IVGLHOFL s GHOXHRA), 707 (KB §- 58f(fH %dé@@&l%rsg/
Lonib er 201 idatBw} @ 5E condiREat wittanel eowidr Gorafib&h AL IENIQL | e
conpound (1. 27g) The filtrate was evaporated, and

(c) @@Q)B-m Pﬁ.ﬁ ﬁ al?cﬁm&hr Oexan%d)?@ﬁéloié§ ]ggﬁélgé: %ﬁ{»(yhc acid tert-

butyla@ﬁ@lrate / |sohexane to give nore of the title
conmpound as a pale yel I ow S " 890ny). 30 NMWR
(d6- DVMSO) 5160(9‘e¢ MS t), 7.91 (1H, d),
8.44 (1H, s). LC Ms Bc= By] 337
consi stent with nol ecul af a C 3i C11N202 (b)
7- Chl or o- 3- et hyl - pyrrol o[?,S %] pyri di ne-1, 4- di car boxy
lic acid 1 tertbutyl ester 35 WD 2005/ 121140

To £y gﬂugﬁg 3@@1&9@%@1%1&@@—@)@&&‘3@ -JicarDoxlyBCacidT] -tertibu!l ester
(80m3g) élmh re’(c)hy o:%lagvﬁ ;kﬁllﬁg YaQhdded 4-eth 1m05phollne (131p1), morpholine (46;1.1) 1-

bk kPl P O PP o bt

hydtoeltlpradey(G0rof)uand the Ealntion stitred at goom GmBRFIIEPVERT#HS Phefige gy formamide
was @bﬁﬂoﬁ%ﬂﬂmd VIR Sesaiie @lsolied pidilsd acetabe (20m1)] THeiooganisflayer was then washed

Wlﬂ-ti% B h@%ﬁ %ﬁrﬂ{ﬂa‘é‘e@bﬁﬁ&p@ 42y dn’a. wWath (20 VIR FTHE Bianic layer was

dried (MgS ) and evaporate to gnlzeoanye E)\!v r01r1 ?Hﬁ g) which was used without further

purification.
LC/MS t=2.8 min, [MH+] 380 consistent with molecular formula C1sHio°CIN;O,

(d) 1-[7-(3-Bromo-phenylamino)-3 -methyl-1H-pyrrolo[2,3-c]pyridin-4-y1]-1-morpholin-4-yl-
methanone hydrochloride salt

A mixture of 7-chloro-3 -methyl-4-(1-morpholin—4-yl-methanoyl)—pyrrolo[z,3—c]pyridine-1-carboxylic
acid tert-butyl ester, 3-bromoaniline (56u1), and methanesulfonic acid (33p1) in 1,4-dioxane (2ml) was
heated under microwave conditions at 180°C for 30 minutes. The solid mass obtained was dissolved in
methanol, transferred to a round bottom flask and evaporated. The residue was dissolved in ethyl
acetate and washed with 5% sodium hydrogen carbonate solution and water. The organic layer was
dried (MgS0,) and evaporated to give an off-white solid. The solid was triturated with diethyl ether,
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40 C for 15 mnutes. The solution was saturated with a

stream of carbon dioxide gas and then diluted wth
werdwglizaget at e. The organi c was extracted w t hPCT/EP2005/006182

saturated ammoni um chl oride followed by 1IN sodium

filterB S4F O $4BkeB @Y ThOblid The thed tisiohed irtwateels] it (heml) and treated with
a solat%nqblfff Nﬁ-grd{oghlgm acllh the@l%‘i‘ Etﬁ&t [@&r@fj’s ThE 9L Qe Qﬁlﬁ ?re@i?dtge was then

e oD e s b b LA

NMR HEDMIR)EE. 18(3H,ah 338388 B\R: 7 Botid L o (HE: sht7- 883 1H, 5),
1106 R bas, fless (Hherd.i t 1 e  conpound (86nmg). NWR (d6- DVSO)

LC/I@? %‘ %% I‘é.lg '1%\/[1 )_I 4%3 cé@ls&%nﬂ 1}1016(11.139 ?orfn“" Cw(ﬁlg ﬁNg@ (1H,

consi stent w t h rml ecul ar formul a C14H1535C1N204 15 )
Exasaple 5: 7-(3-Bromo-phenylamino)-3-methyl-1H-pyrrolo [2,3-c]pyridine-4-carboxylic acid
(tetrfhfdib iy Aan34-HRictsil)- Anidd hpdropiialidesalt- y| - met hanoyl ) - pyrro

l o[ 2,3-c] pyridine-Il-carboxylic acid tert- butyl ester

CH3 H3CO_. O HBCNH3C ;N OO ClL N To a

sol ution of Q

7-chl or o- 3- net hyl - o e- 1, 4-di car boxy

lic acid 1-tert-bu esterlZOH(SO ) kin

di met hyl f or mam added 4- ﬁyl nor phol i ne

(1311), norpholine (46I')' 1- hydroxybenZ8¢lri azol e

hydr at e (54rrg) and

Prep%r ?h d< @ C?Hﬁfg%ogﬁ%mi @d §oﬁt"}"Mh&r@fiitiﬁgh}’lm[@@tr%%dro-pyranA-

ylmetﬂély ‘@F‘ﬁ‘fn&}’ ?g-ﬁlpyngﬂe- %L;&(; tF‘?‘r;%{y[ ester xamgf% rya) and 3-
bromogaifing tatefardghetitterempennid a8 e WHitsOHE (B8 et hyl acetate

NMR 20NSO)he. 20 (P m); 1.62RE, dnag9 (bm), WaZh@H, s)yd.t h(2594), 3.27 (2H, 1),
859(@1@“&&?“7%9% $Bgen, vrah,bonat & @al yis. 59"(1H2s)X114IU QLHABS), vmsse(nH brs).

LCM%& g\?aIBlgr[M ﬁi"%"’gﬁs‘gt 8&6‘& lyéﬁ?ql%:wwﬁ%fofrg‘?ig?nﬁ) B\%\r%%? h was

used wi thout further purification. LMt = 2.8 mn,
Exafnphd]6: SamBWmnmphelwﬂﬁmmp}hmmlybbﬂmarrdm&ﬂ]Palrldme-4-°arboxyhc acid
{ MRfdt ny@dochloride salt
eye Giﬁ%g?l Ehgi-om)- phenyl am no) - 3-net hyl -1 H- pyrrol o[ 2, 3-c] p
yridi n-4-yl]-1-norpholin-4-yts 30 net hanone
hydrochl ori de salt A m xt fo

7-chl or o- 3- net hyl - 4- £1-
Io[230]pyr|d|nelbo yIi| Hci d\Fert - butyl ester,
3-bronoaniline (36 t hanesul fonic acid

(33111) in 1,4-di oxane (*le) was heat eHCunder
Pre;meﬁ E&X\%%ﬂaﬁ%g&ttb RSP 4 atﬁqg;nﬁ &f anmﬂ'Eiﬁlﬁﬁle 17{@parialirénoaniline.

ed.
The tCF‘ESIﬁ §‘?lé1£ mass Wa&‘{‘{%s%ﬁa?% s lum mgﬁanggﬁ) absorbec% onto silica gel. Tl;e
residpne Wee siueified viers %?%gol"bfé’ﬁ‘aYoﬁfaB‘%Wer 306 81 G0 weliineg witn 2%
methiinb i Gloraaethannfoiioshed dg 5 Yc metbaonbidichlsrotngthinen Thgtbsidig was, dissolved in

wanIQ%ypa[cg@{é'aﬁd ﬁ@s)fe%rmﬂﬁassohﬁ[)h echiM gﬁ@ﬂ orieREld V@ pRylathee(10)drops. The
it

Sdug?‘b?”ﬁ ?va%t%rzﬁcecil\@nd gﬁ’%ﬁ ‘g‘ﬁ}b@% ? E%l%l Pj{gﬁggq%meﬁ !ﬁltered off,
suckeq dfydhefirigg pt @rﬁ“@ﬁ’a’@&fm&l i‘ggﬁlﬂ%g

NMRBi(&'SoN8eys 0.5 (@, m)el. MZHam)et Qi QHQ )N %4 BHE) 3 {28 d), 748 (4H, m),
7. 76\/@21{?11) @sgsahut)l anoqimkMibyd@mbispri ¢ acid in diethyl

g;ﬂqg I PR e was
LC/]?JE fa’]‘q‘f re % ? nggtﬁétﬁégl %(?fl&{aﬁg;ﬁhgl? %Qg%at 4%50 under

vacuumto affordthetltlec ound 58
Exaguple THVE®)Cldorp- PDSHXIQHHOk?-meS“YkgBSJyG@l‘([éﬁr IB)‘ ‘dmf"‘zt?ﬂ?‘”%’!}c acid
cyclopitdpyBinide7. 73 (1H, s), 7.86 (1H, s), 5 11.00 (1H,

brs), 12.55 (1H brs). LGM t = 2.8 mn, [MH] 417

consi stent with nol ecul ar foBhul a CL9H1981Br NdO2

| - met hanoyl ) - pyrro
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Exanpl e 5: 7-(3-Brono-phenyl am no) - 3- net hyl - 1H pyrrol o
[2,3-c] pyridine-4-carboxylic acid
W@ e@snatiyar o- pyr an- 4-yl met hyl ) - am de hydr ochl op¢THEPBA$/006182
10 CH O HNH O Br NNHHCL Prepared in a simlar
manner to Exanple 4 (d) from /%
7-chloro-3-nethyl-4-[(tetr dr oq|pyr an- 4-
yl met hyl ) - car banoyl ) | ~By N i di ne-1-carboxy
lic acid tert-butyl % | ef8a) and 3 15
bronoani | i ne to afé&or ot he tTiT e conmpound as a white
solid (43ng). NMR (d6-DMBY) S 1.20 (2H, nm), 1.62 (2H,
d, 1.79 (1Hm, 2.22 (3H, s), 3.17 (2H, t), 3.27 (2H
Prepziréd. in a 3inBhar fu2dder Bdxamile 4 Mefhdd () ddthg dyclopropylahiBe {163 instead of
morp &’1 ’tlﬂg c@l% Ji'lwassﬁnrthel= %urq-i%d(ull tlﬁﬁﬁ%tagek?or&@n {olltord an off white

Lid 45 conS|stent W th
SOT U ar f ormul a C21H238lB N402 ;
NMRAd @1@% B6- Sér{?eﬂw)aﬁiﬁ% Am), ﬁé@ﬁw’ﬁi ﬂpgé;i}filﬁ})oq% @HePyh 2 (1H. 1),
7.37 diHp &), 4.56 arthdty 1 7.89 (2K L 8. 2(EHoh B@S 1 Hipth) 18/98 @Hi ©el 1.10 (1H, s).
Lonyds g hli9mvee] & donbent Qith ANIdcmlarfornth1BC, 8, ,NChi, 6C1
Prepared in a simlar manner to Exanple 4 (d) using
ound of Exanple 17(a) and_3-brompanilin
Exargple B G Har bl S PG PCRL Py rOREAT Rt arbosyic acid
(tetratptlhapyiandrydmeathyhabdde Inidrechbiridesalt gel . The resi due was
purified by Biotage chronat ography over silica gel
(50g), eluting with 2% ne %anol/dlchloronethane
fol | owed by 596nethanoh&d‘ hl promet hane. The resi due
was di ssolved in t e and treated with
a solution of 1Mh h rc aci di et hyl et her
(10) drops. The %ol utibn %as evaporatHd1and
triturated with diethyl ether and the resul tant solid

was then filtered off, ed dr en
(&) TA B ALY R s %&aﬁ&i £ Slpigine 1
carbd¥iR deiiBedhBR) es8r 0. 25 (2H, m), 0.43 (2H m, 1.05 (1H,

M, 2.24 (3H, s), 816 (2H_A%",7.48 (4H, m), 7.76

(2H, d), 8.68 (113$§7r3 s), 12.70 (2H
brs). LOMSt = 3. 3 [ 401 gons!istent with
mol ecul ar fornmula C19H19§ O 35 le 7:
7- (3- Chl or o- phenyl am no) - 3- net hyl -
pyrrol o[ 2, 3-c] pyri di ne- 4- carboxyllc aC|d
Prepagtingpinglby mamicd to Bample 12 (0 3sing Eraly dpaprepd gosiybeimw222mg)
instefad & nfarpHdlinal givelthe title compound as an off-white foam (413mg).
NMR (d°-DMSO) & 1.20 (2H, m), 1.60 (9H, s), 1.65 (2H, s), 1.79 (1H,m), 2.16 3H, ), 3.19 (2H, 1),
3.27 (24, 1), 3.85 (2H, dd), 7.84 (1H, s), 8.16 (1H, 5), 8.71 (1H, t).
LC/MS t= 2.9 min, [MH+] 408 consistent with molecular formula CaoHys CIN;O4

)

(b) 7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridine-4-carboxylic acid (tetrahydro-
pyran-4-ylmethyl)-amide hydrochloride salt

Prepared in a similar manner to Example 11(c) from 7-chloro-3-methyl-4-{(tetrahydro-pyran-4-
ylmethyl)-carbamoyl)]-pyrrolo[2,3-c]pyridine-1-carboxylic acid tert-butyl ester and using 3-
chloroaniline (42ul) instead of morpholine and isolated as described in Example 14 (b) to give the title
compound (57mg).

NMR (d®-DMS0) & 1.20 (2H, m), 1.62 (2H, d), 1.79 (1H,m), 2.22 (3H, s), 3.16 (2H, 1), 3.27 (2H, 1),
3.85 (2H, dd), 7.33 (1H, brs), 7.49-7.54 (3H, bd), 7.73 (2H, s), 8.61 (1H, s), 11.50 (1H, brs), 12.85
(1H, brs).
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Cl N HPrepared in a simlar manner to Exanple 1
Met hod 1(f) using cycl opropyl am ne (16pl) instead of
worsshailisme. The title conmpound was further pupPCT/ERIN0S/006182
using the Biotage Horizon to afford an off white 5
LC/ASOL + d.7@ABTYIH | MR opdGerDWRBODMofecQaSornfid4t, 1), > CIN,68
(2H, M, 2.22 (3H, s), 2.85 (IHmM, 6.96 (1H, dd), 7.32

Exaxél_:allgl 2: i—h;p é 103086%%%10) 5}15 pyg“«éQZ(SlciEYrgm- ]Iﬁlof%!j““"y]‘

methgpone |C/MS t = 2.4 nmin, [MH] 341 con3|stent W th
nmol ecul ar fornul a C18H1735C1N4O 10 Exanpl e 8:
7- ( 3- Chl or o- phenyl am no) - 3- hyl ol H pyrrol o[ 2, 3-c] pyr
i di ne-4-carboxylic acig HN
(tetrahydro-pyran-4- t hylYy- a de”/\Qrochlorlde salt
CH3 O HNH C HNAHK 1
7- Chl or o- 3- et hyl -%4- [ (T et thhy 8t o- pyr an- 4 yl met hyl ) - car
banoyl )] -pyrrol o[ 2, 3-c] pyridine-l- carboxylic acid

1 R PR B PRI R R A RO ) 081 g

t et rahydr o- pyran-4-yl net hyl am ne (222ng) 20 instead

of norpholine to give t titRBe conpound as an

of f-white foam (413ngiN O S 1.20 (2H, m,

1.60 (9H, s), 1.65 (2H, |5), (1H, M, 2.16 (3H, s),

3.19 (2H, t), 3.27 (% le dd), 7.84 (1H

s), 8.16 (1H, s), (1 t) LOMSt = 2.9 min,

[ MH+] 408 conS|stent wi th nol ecul ar fornul a
Prepa2Di{6 35N T-pRHol6[B 3-c]pyridine-4-carboxylic acid in a similar manner to Example
19 (eY ndinr fhhtbR1Re RRRAYAST R Fdro-ByEh B¥thethythriie foPhw[is BreGhbRYéund

(3mn |ne 4- carboxyllc acid (tetrahydro-
n-4-yl met hyl ) - anm de rochl oride salt Prepared in
EBRiSS Tabr (8 Dol Sty e o4 (st 0, B Thhr o)
LC/MS chl.@mon, 3MIE} B¢d cotsiftentetitharpjetnier foymsln C4H, CIN;O,
yl met hyl) - carbanDyI)] pyrrol o[ 2, 3- c]pyrldlne | - car boxy

b) 1.'<[4/~ %M SihftarRHl H-ﬁy;rho?{[z 3NGpHRkd ALy ﬂHhﬁ-zloﬁ%elﬂLaﬁﬁne

|17

I'ne and 1 sO ate as descri

in Exanple 14 (b) to give the title conpound 557
PrepaxpdRn @gauiprmaynestoExpyple AR () gyceptthag Qut(fg:p{mndyas by ] {0 give the title
compoltd (IFmgR2. 22 (3H, s), 3.16 (2H, t), 3.27 (2H, t),

1€>(d8 Mathls fsh (4H7br?3)3 3661 UlH b4:§) 6. 557%1919? 7.9 1638, 7. b@'gﬂ 1), 7.65 (1H,

brs)

7 Yot gﬁ”’ S\E) éé&é iséﬁf #@E’Er‘?rﬂpzoos/ 006182 LG/ MB
St=26 ?mi*n[M IWHSSSQW wihaPlewsrionguiar by &I Qer
for mul a C21H2335CLNAO2

Example 10: 7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-¢]pyridine-4-carboxylic acid
dimethylamide

HN
=

Prepared in a similar manner to Example 1 Method 1(f) using dimethylamine hydrochloride (18mg)
instead of morpholine. The title compound was further purified using the Biotage Horizon to afford an
off white solid (18mg).
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Exanpl e 9:
1-[7-(3-Chl or o- phenyl am no) - 1H pyrrol o[ 2, 3-c] pyridin-4
WO g00pAdtia®r phol i n-4-yl - net hanone 5 0 HN | ~ ~RCINEE20080006182
NNH (a)
NMHE (& mmbmpeg 3apy)y 2.81 @ms)sz» 64 OW; kxl6.07 @y HY); 130 hot 3(1H, s),

759§ﬁ1¥ %‘i‘%& g IINO ﬁﬁ red from
| di arb ¥: aC| d
R A P R bSO
nor phol i ne i nstead of tet rahydro pyr an- 4-yl rret hyl am ne

Exahipledil VE(3-Ntiyl-Vntorplolinctiyld HRBana)p[2,31dphidi-4ah- Didbtghofin-4-yl-

6.62 (1H, d), 7.78 (1H d), 7.94
met%“gge'}%d%lhg‘ﬁsﬁé’sm{rl s) . Gt 1o n, %I\/H+] 266

consi stent with nol ecular fgynmula C12H1235C1N302 (b)
1-[7- (3- Cnhl or o- phenyl ami ;e -1t pyrrol of 2, 3-
c]pyridin-4-yl]-1-norph - 4.yl t hanone 20 Prepared
in asimlar manner to ei)%) except that
purification was by RQ-Qi Vv title conpound
(17mg). NMWR (d6-DI\/B(($ 5/ 3.51 (4H, brs), 3.61 (4H,
brs), 6.55 (1H, s), ~10 (1H, s), 7.H& (1H t), 7.65
(1H, d), 7.75 (2H, d) 8.13 (1H, s), 9.80 (1H, brs),

@ TS B oA %@61%6 bttt e g o

Exanpl e 10: = .
7- (3-Chl or o- phenyl am ng g\, H-pyrrol o[ 2, 3-c] pyr
I di ne-4- carboxyllc aci d dorream e’ CH3 O HN

N~, CH3 CH3 C NNH 30cPrepared in a sinlar
manner to Exanple I Method 1(f) using di nethyl am ne

To Mo% g&w bilSto !411§ .meng ﬁ@gg (25 cIREAON L fiBox Eb Qo bt Butyl ester
Cg) Iuib %’a f;stanﬁ Wa? In[m ecg FlaVC m g%w%tlrred at room

temppOB¢ f@r14BinRET/iRRXO0Rd 006 182°C. Nvrer( w62 1e @f nitgggen was added
droptvdt], a S)utioR oBikorfr3pyimaphesian Clof@H2Msih teth@ifof(irhh], 5.4tal) and the solution
stirre: ab 240(°é Hor $0)mindtes Ghé ;o'l'ﬁtloﬁ vas safur@d (kla seam of c&8or éib!ude gas which
had I?_geg pgﬁe%fh%ou}glm’@}_gp] "%2% D erlsel’ asnt%)th?n gilug‘eh% vgllgq éﬂéﬁ )acetz!ite ]M% organic was

extractsd pith dN@y&?xpmgl@uﬁﬂ Eglutlon until complete extraction and the combmed aqueous was
then acidified to pH1 with concentrated hydrochloric acid. The acidified aqueous was extracted twice

with ethyl acetate which was combined and washed with water until neutral. The ethyl acetate layer
was then dried (MgSO,) and evaporated to give a solid. The solid was iriturated with isohexane,
filtered off and washed with isohexane. The solid was sucked dry then dried at 50 °C under vacuum to

000

afford the title compound (1.22g).
NMR (d°-DMSO0) & 1.61 (9H, s), 2.50 (3H, t), 7.92 (1H, d), 8.50 (1H, s), 13.60 (1H, s).
LC/MS t = 3.0 min, [M-'Bu] 255 consistent with molecular formula C;4H,;5>*CIN,O,

(b) 7-Chloro-3-methyl-4-(1-morpholin-4-yl-methanoyl)-pyrrolo[2,3-c]pyridine-1-carboxylic acid tert-
butyl ester
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5 Example 11: 1-(3-Methyl-7-norpholin-4-yl-1 H
-pyrrol o[ 2, 3-c] pyridin-4-yl)-1-norpholin-4-yl-
woredosazame hydrochloride salt CH3 0 HN N r N PCDEP05/006182
10 (a)
To af s6HMA 8F 3=cAREd hreyl-pytoRd[ 2 3-31ptidineé-1 didiarbbxAicdaci@nexyutyl ester
(3001 I)Cdnacﬁln%h}lfg r%ﬁ? e %@E Glided BRG B pER e TaRul) Honde (172u1), 1-

hydrepyBHPBBZOlS | GHERS- nEOATEL pgtd olTdp 2imoflaryipeRipm--ethypagbodiimide
hydrophidride (223mg) tagd tthepsalytionestitred at {opw) tepergiuge overnight. The solution was
dilutéWIRRIGT afcht@ (50040 ThY onRBicaABe vad AheiDhated aith SHEV@Eum hydrogen

I t r
carbonafe S%R{i':#}é SQt e )%L(il w%ﬁ*g (239( f(fﬂ*_ﬂij“Th é%aﬁgpﬁi}é MSH rfe? (MgSOy) and
evaporate Fo( g% glteafgggg a Was us qu ﬂlé puriiication.
LC/l\%ng?&W $0 Frpsiems pig & eﬁwf’ﬁafﬁ”?lg 0 an,

5.4ml) and the solution stirred at 40 Cfor 10
(©) 113-Methyd-7 -nrimghobinidal il ghpwierdo[3 A tolvadiadh-yvii-1 posphelin-dafmgthanone
hydr&%?obl‘agsﬁﬂ oxi de gas which had been passed through a

columm of Drierite and then_diluted with ethyl

acetate. The organi c was,— Xt pacted with 1IN sodi um
hydr oxi de sol uti on unt i c npllet e_extraction and the
conbi ned aqueous was 20 tfhenf adi diffied to pill with

concentr at ed hydrochll/m\h % aci di fi ed aqueous

was extracted tw ce h et hyI acetate which was
conbi ned and washed with water untiBCheutral . The

A mfaly bf aCBloR-BrethyP4-(1-ophélhenyldndteaoyMtal[ 2 3RJpyridine-1-carboxylic
acid ?&ﬂlﬂﬁﬂﬁ @gtﬁrd(xé %gfn}ﬁ?)h m%% éﬁi’gi Ehﬁeﬂ%‘ﬁ&uﬁo%@%ﬁ Hﬁi‘lﬂ 2 @%oxane (1ml)

1 SO .ere
was HloWUlRE MIGFREAYE fiop l%gs ke do 3!1 9 13 n{llﬁgﬁ m;? Sojid, pass pbiained was
dissolived dn mthenplitangforrest tp ¢ repndfvettqm flpsk 286 pyrpoitted( hezoggue was dissolved
in dibiNRof@thabdVBO)Sant. Hdshéd Mith P4 s@livbh) hi@bgent garboniatd Zofufied, (4ml). The
orgaﬁu laygr wi d(ﬂ:«ll"(M 0,) e@onQa]eéd]{o % a pale®rd¥R foarm. TheQedidul was purified
by BE%&&% oig Sstlleca geWS 6g|3 e'f&m% %}i'tlh%r% m&fx%b@ichloromethane followed
by 5%. thydlsm@rp thate. The esidpmus dissalvpd imdietHerAmgthyneApd tigpted with a
solutiin2¢f311d] lmdmctﬂone atidciar dichy | dtter 480 drope) {The [solufidn et evaporated and
triturd@d Wil die ther adCte rd¥ulddsdNd wet théh ARerV>8 B0&kd d/ ki dried at 40 °C

unde: %Ic_:/ %0 rc?%g ﬁ cortbofin é)' on of
e (IR T e 0 v v SRR, 0.
(1H, @is;eet hyl f or mani de (4nml) was added 4- et hyl nor phol i ne

LC/Ni% 924 B)min TMHINGB 1 BehsistedtAuith) moldeulah foatmals YhAR2NO0s | azol e
hydrate (204ng) and

AU A TR e ————

methapapehysiroshdorislesalti ght . The sol ution was

A mixture of 7-chloro-3-methyl-4-(1-morpholin-4-yl-methanoyl)-pyrrolo[2,3-c]pyridine-1-carboxylic
acid tert-butyl ester (66mg), cyclohexylamine (80ul), and methanesulfonic acid (45ul) in 1,4-dioxane
(1ml) was heated under microwave conditions at 180 °C for 30 minutes. Cyclohexylamine (600ul in
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5 diluted wth ethyl acetate (50nl). The organic |ayer
was then washed with 5% sodi um hydrogen carbonate
wa@odoatizamo (2 x 10m ) and water (2 x 20nl). ThePOF/ER200£006182
| ayer was dried (MgSO4) and evaporated to give an
total)QfJEfS'aﬂledtaﬁd fne aix (L Giéaey) undbi idrowase dongiclowiat DRILPC foi. §th @he solid

mass o o% h%g fé&{ﬁed L’i%e%lbtedl é e f§1 ?%g:{o%;ld ROGheSB blﬁfd?@fmg)
ar
NMR_L(d( W)ff’yﬂ 251397 6‘F)r 1650 26h &8 m), 2.10 (31, 5), 3.39-
3.92 (9HH Py, (7012, sB 764]5[@111; sohi 1808 (1A, )brsl),-lﬁ'(ﬁﬁ OHBIR- 4- yI - net hano
LC/Nﬂ?t = R aHAGMIDT i3de cssikient@rith mdibduldNfdnila C,HEML,0A m xture
6]

7-chl or [in net h I rro
Examppje33:3l- E”j’ ‘iln“;'{iFﬁétr Ph@?%ﬁrﬁ‘mﬁ%’ qu -4 f"’%E‘f% )eg%/er
clpyxidivryyl)- lfmﬂfphdilrﬁﬁl-l(l@‘hpll‘aﬂe hydrochlpridesdis ul f oni ¢ aci d

(48pl) in 1,4-dioxane (ImM) 15 was heated under

nm crowave conditions at 180, %:for 30 minutes. The
solid mass obtai ned was di ed i n net hanol ,

transferred to a r gskaand evapor at ed.

The resi due was diigngad [ 'QRLx;onethane (40mM)

and washed with 5% rogen~tcar bonat e sol ution

(4m). The organic layér was dried #&So4) and
Prep@¥@ipQlsixhitd ndafineg to/Exampleal2eisig eushyldoappranthglamas (20 ghastead of

cyel \s‘%‘liﬂnﬁg oa@%rdﬁh@ﬁt&%%?ﬁrﬁ@ﬁ Qe ERRY QIY§ r silica gel
FACLRCR TR T

resi due was di ssol ved |n d|chloronethane and treated
Example1420-(35Chlutd-plienplamibid){3ydetbpAlEbpyreolaiidcl pyridine #ogboxylic acid
(tetrﬁﬁ,hﬁs-pwaq Aperside hfifochRlide k40 was evaporated and

turated mnth di ethyl ether and the resultant solid

mas then filtered off, suckeghdry then dried at 40 C

under vacuumto afford the=fitle c nd (36ng) NVR

(d6-DMSO) 8 2.15 (3H. sin. 3 23-:.8 H b), 7.62

(1H, s), 7.70 (1H, : N'bry), 13.40 25 (1H

brs). LMt = 1.8 mq, / 331 consistent with

mol ecul ar for mul% Ci7H2AN40% Exanpl e 12:

1- (7 Cycl ohexyl am no- 3- nethyl-lkkpyrrolgié 3-c]pyridin

yl')-1-norphol i n-4-yl - met hanone hydrochl ori de salt

(a) 7m1@be-@thm(mtralwdno -pyran-Hylei@bantoybipyrralof2, bl
pyridin&C Nb@bskyfRe 40 dadtlbutdt dsler NOr phol i n- 4-yl - met hanoyl ) - pyrro

l o[ 2, 3-c] pyridine-I-carboxylic aC|d tert-butyl ester

(66m), cyclohexylan1ne (80ul)y, an t hanesul f oni c

acid (45ul) in 1, 4- Q@ ne 5 ( n1 ) s heat ed under

m cr owave condltlons_gxa I nut es.

Cycl ohexyl am ne (600ul |% B005/ 121140

PCT/ EP2005/ 006182 total) “has" added and the m xture
Preplred reckiriteot @ranmer ¢r Bvaenpls 1ddbidrank Beiltlonet3-meibylyfrolo[223-glpyridine-1,4-
1carBB£y1§ @&la d-terfla&ﬁ cBlai AidNSidg WwashyBterpykinetlylasind €96 mighmsteddrof

%Jfg, 9@§Wﬁ£d l;}J tﬁtu%m? %ﬂ gth&e?’ ]témlxane to give an
Off- ‘9801 (3242“ 0 (2H, m, 2.10 3H 2)H
NMR(dG-DMSO)S 1.49-1. 56 (4, m) 1.60 (9H, s) 1.84 (7H, d), 2. 18(3H 5), 3.41 (2H, 1), 3.86
(2H, d), 4.03 (1H, m), 7.84 (1H, s), 8.14 (1H, s), 8.66 (1H, d).
LC/MS t = 2.8 min, [MH'] 394 consistent with molecular formula CisHas " CIN3O4

(b) 7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridine-4-carboxylic acid (tetrahydro-
pyran-4-yl)-amide hydrochloride salt
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3.92 (9H, b), 7.40 (1H, s), 7.45 (1H, s), 12.00 (1H
brs), 12.65 (1H, brs). 5 LOMSt =1.8 mn, [MH] 343

wa@oeovsiistient with nol ecul ar formul a Cl19H26N4A02 PERBPINNE006182
13: 1-[3-Methyl-7-(tetrahydro-pyran-4-ylamno)-1 H
-pyrrolo [2, 3-

renGE oo e TR e ARG o o,
excePtiepthe Gtle ¢ompaud winkiaed asarsalid atthy ipEfpgsven partitignggbetween 5%
sodiutEltydRRYslEBbda)te Sslntdon)aha tichlerofidthana The svditl easifilddred off and the
hydr%%ﬁ)bgyﬁﬁ)@a qAé—.;gid %}gdl?st)fvﬁf' Gd é%ﬁ(%;l%fotvg 1 RGO Ggaéﬁ&z; ?’nh)m HCI (few
dropp RS HER o 8} Lot ?5‘%@@#@&%@—&5@ e
NMREGSBMISE) B41.49-1.58 (2H, m), 1.83 2H, d), 2.23 (3H, s), 341 (2, 1), 3.87 (2H, d), 4.01

(1H, 1), (735ChT40068; Phesy (13t 0) 1 B¢l bisy [12.864 13 brspl of 2, 3- c] pyr

& o k Gorfleth witt BbIEaIY S5BnRYE, AN %INI0,- ani de
Lc%edrgggwgfpgg]gas o R T H N 10 &8 NNH HC

Exanmle&ﬁ=dr6y<30wlwimzﬁ-w@ﬂf%ﬁﬂwfra!%%-ﬁmwwéaﬁam&w acid,
(tetrjiiyided-pyran3tyl]-amjsg hiydiionlderdidesaltooxyl i ¢ acid tert-butyl

ester CH3 H3C H3C O H3C J#*Q Cl repared in a

simlar manner to Exa 1 (b) fro

7-chl or o- 3- net hyl 0 NS*© Eﬁm ne-1,4- 25

di carboxylic acid @Ert Qut| | Ester and using

tetrahydro- pyran- 4-yl ar neN(195rrg) i n ad of

nor pholine. The title conpound wa er purified by
Prepdred inarsirnilap manger tp Bxapple 12, ﬁ@k‘ﬁﬁ&ffﬁm@%@et&ﬁy& o-pyran-4-
yloalﬁirﬁoympﬁ@@zgkwp}(na&mmﬁbmm aid GerCOBD)estS ekcepDthat, th6
meth; &E‘i c*acfld v@ag ﬁﬁmﬁ@éﬁoom wasAsédhnl HdireaSiion time was 15h.
Ethy z)ceta@ gru efH‘xstegsl OP (gc}é%ro eIcE%ne 8 SOQ‘%B{ %l@ rk UIZ ng%%l()ﬂlﬂography was
requ{r%pq}d e@y&aqy@fps\ygtuéqﬁitmsma Mlg@@ptg?neflgf ?ltaformatlon to give the title

1@&-@4&@:1!\804 (b)

R (DN @2911@1!3)(51@%)@)15 Smeﬂhyﬂ) 1.9 @y iR 200228 - w), 7 (3H, 5),

4-yl d

33;&?% ﬁé%ﬁ%?&f%é?%@rf‘*@‘%*ﬂ@ %w% 5% g&ép §%53 006187
LC/\p 654 080 ngl SP AP PiSteRH HEPO P H I\f § using
3-chloroaniline (431) instead of norpholine, except

Exaﬁl{i@tmiﬁeydldﬂekﬁaxﬁﬁwwmqmqu 3] pyridink-daadtoxylivacid
(tetraﬂ]yd% Lﬁ%ﬁ-ﬂm&hﬁ? Entnidte 'h9&l%@hﬂb:%é/¥§ﬁ n 5%

HN
N
H
O\ /\Q
N
H HC1

Prepared in a similar manner to Example 12, from 7-chloro-3 -methyl-4-[(tetrahydro-pyran-4-
ylmethyl)-carbamoyl)]-pyrrolo[2,3-c]pyridine-1-carboxylic acid tert-butyl ester except that the
methanesulfonic acid was omitted. Cyclohexylamine (1.5ml) was used and the reaction time was 10h.
The solid mass was dissolved in the minimum of methanol and absorbed onto silica gel. The residue

was purified as described in Example 6 to afford the title compound (28mg).

NMR (d°-DMS0) & 1.17-1.30 (3H, m), 1.33-150 (4H, m), 1.60-1.70 (3H, m), 1.8 (3H, m), 2.00 (2H,
s), 2.17 (3H, s), 3.16 (2H, 1), 3.24 (2H, t), 3.84-3.87 (3H, m), 7.40 (1H, s), 7.61 (1H, s), 8.58 (1H, t),
9.00 (1H, s), 12.70 (2H, d).
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sodi um hydrogen car bonate sol uti on and

di chl oronet hane. The solid was filtered off and the 5
whyasozhikori de salt was forned by dissol ving tPer/ErpionE006182

above in nethanol, treatment with INHCA (few drops),

porati o I r to
LCa orltrj@{nhn ﬂflﬁﬁq% & Ilg{orﬁtr‘y Y}AC&ISR fg‘hﬁfg%’%@ S
1.49-1.58 (2H, m, 1 83 (2H, d), 2.23 (3H, s), 3.41
Exanfii, 17t T-Cy8ol@¥yla@ido-3eihethyl- lHﬂpyrl(omIH,3 nmyrim%cﬂbmﬁt( B/
cycfa})rok)gnﬁﬁny(-ﬂlﬂde Bydrochlorili®sAtlH, brs), 12.60 (1H brs).
2.71 mn, [IMH 385 consistent with nol ecul ar
formul a C20H2135C1N402 10 cExarrpI e 15:
7- Cycl ohexyl am no- 3- et hyH(- pyrrol 0
[ 2, 3-cl pyridi ne-4- car bokylic ac
(tetrahydro-pyran- ) - am de H%/dr loride salt CH3
HNa HNO NNHWX [ red in a simlar mannerto
Exanple 12, from H HCI
7-chl or o- 3- net hyl - 4- (tetrahydro pyr an- 4- 15

ar rro d|n

@ {Eplopork bR ey R R iz R B i
‘ert\hla%“‘émtted Cycl ohexyl ami ne (900ul) was used and the

reaction tinme was doh. Ethylacetate was used instead

of di chl or omret hanecas S0l \(,en i n[lthe work up, no

chr omat ogr aphy was na eq ; t acetate was

used instead of dichl or‘bmst ang i theVsalt formation,

to give the title conpoffid M3ng). 20 NVR (d6- DMSO) S

1.23-1.45 (5H, m, 1.45-1.70 (3H, m, 1.79 (4H m,

Pre;%req(?n l:lailiar n@mer%o LA Hl )ﬁrom 'ﬁcl@c%o-@%thytl ayrro'fo §5 §ine-1,4-
dlC{l@(X}g id 1- tirt gut% eEl’erlt ircl%péop cl:rrbc}] g?a)nlmel(tgﬁ&h r%sg‘ead Pts C?JrPlg)rlinc to
giverthg sl camomB PP LT R {RRn 638
NMR (MMsh)ewlzammon)so #eHym), IO |9|8 plﬁ, m)) 0§ 1983, Y& GHi 3.4 (2H, 1),

g;gtsboﬁxm g, 5678 (123). d y

f r I{ de sa

oSS TR B 8ol %%wﬁ%&%fg%%rfe BEEEZER,

manner to Exanple 12, from ‘
(b) 7—Ca¢1blwxsdarﬁnm@mﬂﬂnlyl-M@mbfk%ﬁmdiﬂmeﬁwramyhc a@d) cyclopropylmethyl-amide
hyddkiEidBydi) - car bamoyl ) ] - pyrrol of 2, 3-¢] pyri di ne-1 - car boxy

lic acid tert-butyl ester except that the

nmet hanesul foni ¢ acid wa cl ohexyl an ne. .
Prepaedgify2) Y HERE Gnfrotie o miserohed Phat RSy ic iy, was omitted
Cyckbbiythmined $. Smh 8vag hssd andtbererqtion time i Ouheselidyeash gaglissolved in the
mingfieh ehsaldacichnd absarbsd bite aligedel. Thé esides waku@irifivds set out in Example 6

toaﬂ&ah{etﬁgc Ogﬁdscgg ed in Exanple 6 to afford the title
@%ﬁ%‘ éé&% %%Iﬁlﬁ{l 7131@?@5131 (B iy g 64 (11,

d), ksmzH 85 1.8 (2Hpm),72. 1 BEH. 9)3. ligdite) (32ﬁ<11ﬁ)brs)§324H(Izi>+7<i3)<lH d),
8663(JB4t)®18?1H3b-|1218})(21—12t)40 (1H, s), 7.61 (1H, s), 8.58

K= 2 ) min }Q?l_riﬂddnmsctant wikitmé el Ebrhla-C, 48 N
2005/ 12114 / EP2005/ 006182

Example 18: 3-Methyl-7-morpholin-4-yl-1H-pyrrolo[2,3-c]pyridine-4-carboxylic acid
cyclopropylmethyl-amide hydrochloride salt
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LMSt = 1.9 mn, [M#] 371 consistent with nol ecul ar
formula C211- 130N402 Exanple 17:

w(@20¢abamexyl am no- 3- met hyl - 1H pyrrol o PCT/EP2005/006182
[ 2, 3-c] pyridi ne-4-carboxylic acid
cycl opropyl net hyl - am de hydgochloride salt 5 CH3 O HN
QHNNHHA (a) 9
7- Chl oro-4-(cycl opr opii
ol o[ 2, 3-c] pyridine-I-ca

Z0

anoyl ) - 3- net hyl - pyrr
ofylie ac tert-butyl ester
CH3 H3C- O H3CO 4wt~ H 0 10 CI N Prepared in
a simlar manner t anple 11 (b) from

7-chl or o- 3- et hyl - pyﬁﬂolo[z 3-c] pyri dHok- 1, 4-
di carboxylic acid 1-tert-butyl ester using

I | met hyl t
U B 1L 2 g«
methy5p iR (2.4 G IIDNE Y- 1garpoypdic (agl|d| telﬁvy ]CFSWS ass (yvag) 1ssolved in the
minifouhl, of)metHan6Il a6® Hbs@hed Bntﬂ:951(1®H,ge]s)’I,‘h63r311?1uq 2#ds pyrified by Biotage

chroipa s dSgcribedt 1%‘%}(&9:;% 6 &fford the fifle Cdbouhd (14kgy. M5 t =
hr ﬁg@m Ocﬁrﬁﬁ%)ep(% &’Ht ), Q5 5473 1651, 8.74 (4m,

brs) 3 W&Hdﬁb%;ﬁp é}ﬁ ﬁb?iﬁmﬁ 18y B7P (b L HPVfIEL 9. a@@léﬁd‘?fﬂe 4
LC/MS ar=haxyini MHEGBH consibtens moqhyﬂlq}@vhyfonam G
hydrochl oride salt Prepared in a simlar manner to

e t .
me AL P I A BRSO a0t
(tetrpbygroipyFan-#-yiosthd-amide The solid mass was dlssolved in
the m ni num of nethanol and absorbed onto silica ge

The residue was purified a5 \setfout in Exanple 6 25
to afford the title 8 (d6- DMBO) 8
0.24 (2H, m, 0.45 m . 1401 T1H , 1.23 (1H,

m, 1.42 (4H, m, @64 (IH, “d), 1.80(2H m, 1.99
(2H, m, 2.19 (3H, s), 3.14 (2H, t), 3.19 (1H, brs),
7.39 (1H, d), 7.63 (1H, d), 8.66 (1 H t), 9.11 (111,

(a) 8Bromo2-gaoodpittpPyridiny M5 t = 2.1 nin, [MH] 327
consistent with nolecularcfornula 019H26N4O 30
Exanpl e 18:

3- Met hyl - 7- mor phol i n- 4<y%N rePb[ 2, 3-c] pyri di ne- 4-
carboxylic acid cycl opropylinmet Hyl - am de hydrochl ori de
0
N

salt 44 WD 2005/121140 PCT/ /006182 CH3 O HN
Cl

A suspension of 5-bromo-2-hydroxy-3-nitro-pyridine (19.2g;ex.Maybridge) in phenyl
dichlorophosphate (40ml) was heated at 180°C for 30 minutes to give a red oil. The reaction mixture
was then purified as described in Example 1 Method 1(2) to give the fitle compound as a pale yellow
solid (20.4g).

NMR (CDCly) 8 8.36 (1H, d), 8.69 (1H, d).

LC/MS t = 2.6min, [MH"] 239 consistent with molecular formula CsH," Br*CIN,0;

(b) 4-Bromo-7-chloro-1H-pyrrolo[2,3-c]pyridine

HN Br

I

Ci
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N NHCO Prepared in a simlar manner to Exanple 11

(c) from 7-chl oro-4-(cycl opropyl net hyl - car banoyl ) - 3-
waoredosgbtipy r r ol of 2, 3- c] pyri di ne- 1- car boxyl i ¢ acPdI/EP2005/006182

tert butyl ester. The solid mass was dissolved in the

Toa ‘?‘ﬂ‘étlcin g? g‘uoemcﬁggltﬂ (032 1tr§§9% %}qﬁ ggﬂgtrr%lygﬂon%{r&ﬂlﬁﬁﬁl) at -70 °C under

on sesembpie ECIPREDENS AIEE CRPPIoF 6otk iy P SR BL R U O in
tetralfybéafiyjm;ONME) ovs - DNBO)soI8tian w5 stirpgd at 10, "C dordld a(l@‘fhewuenched with
saturdte® Pmfnddium Phloride @ 30rﬁl$ hd tBé aqudoud Gvaf dthacted twidk With dtsfHacetate. The
comliuiea)o’r% 1c§ill &ghgi e(rgﬂdrata?)\o ngfe Z@eép]rél 0if JThe Bsid: was

iy i S5 SRR Pty e dic a0
undeC¢HRR mﬂﬁrdm@mgmﬂ_eﬂl 75g
NMF ((fMI_bXB’@mP@HDiU, aBl gﬁ@ W?, BLOpYIH, 6), Zﬁ.zi) g6 ;pi/ ; i di ng- 4-c
0 i i h Qo higd Yorr BFjcim de O
LC/I@#\IP é)éhr?ﬁ@!?ﬂ*q% éoﬁ§1£t - Br ono- 2- chI oro BGﬁriLtro py?} di ne
0 O ~N Br N A suspensi on
©) 4$rbm@rr¥dtezt-h¥§bd1dmhﬂ*51#ﬁnb’lr)'8 oBipra- bﬁlﬁmli@ 3pgpyridine
ex. Maybri dge) in phenyl dichlorophosphate (40m) was
heated at 180C for 30 mqwt es give ared oil. The
reaction m xture ,efﬁ pukl fised as described in
Exanpl e 1 Met hod 1(a)Hs9o gb,ye elltitle conpound as a
pal e yellow solid (20 g) 13) 6 8.36 (1H,
d), 8.69 (1H, d). LMt =2.6mn, [MH] 239
consistent with mol ecul ar formula CSH281Br 35CIN202 25
To a(Bdutidn &F Hbeomé-7edhllas-OH ipkrplpi2 ot ipfrRid-(E phgrin diyrtetrabydirBfuran (80ml) at
0 qu d’& §trr§6Q)h%Qﬁog{l Rt QNaP %ﬁdﬁpﬁﬁw%&amT@dﬁde (60% dispersion in

mmﬁ'g)}ault Q)Sn.’%ﬁ yAtf?eé P&A’ é ﬁ‘- Y ga nir O 'sm:zr%c{ %r@é% 'te%p@ﬁuﬁre? £} 3b Mhinutes. The

solutiero §h e then o fregofed ad‘B%d 2dr 9 %\Oge %f s oI et dimethylsilyl
trifh@kornetimyesutphores @31’75@)’ mrﬂryj Eetréllydmrﬁm (20méx wasragdedbfirgpige. The solution
was é‘rtltFiGﬁle}l thWé‘én dily] addie @O0l b wMErS 1 G0 inl) hfdiwadhed Wih Gateountil the pH

bafel kP {/éj@brown oil.
of th(efgbe ITR ks n&u %eﬂgegosganw IL rﬁ%ﬁ%gogmwaﬁ fedtdeibe 0
e Gghaes e B Rp e e RO i AL 10% ety
acetandlsmmn@mdtm@ﬂgm@gamégewh(loﬁﬂg) The residue was
mr(aﬁmgoysiow {1, §j, e ydH, &), Ko (1HL AR M4p (HhdD),i1808 18] s)d
LA M £13861 ol teniSHHGReclloy 8 CUL, £BACINS C

un er vac ford the title conmpound (1.75g). NWR

(d6- DVBO) 8 6 61 (1H, d), 7.82 (1H d), 8.07 (1H, s),
(d) Teehle®- {H-pyrrody2,3-clmprifme f-carboxsdigpfid [ M+] 233 consi st ent

wi th nol ecul ar forrmul a C7H481Br 35C1N2

= o]

HN
= , OoH
N

Cl N

To a solution of 4-bromo-1-(tert-butyl-dimethyl-silanyl)-7-chloro-1H-pyrrolo[2,3 -c]pyridine (500mg)
in dry tetrahydrofuran (25ml) at -78 °C under an atmosphere of nitrogen was added tert-butyllithium
(1.7M in pentane, 1.88ml). After addition, the reaction mixture was stirred for 15 minutes at -78 °C
then poured onto crushed pellets of carbon dioxide. The mixture was allowed to warm to room
temperature and then evaporated. The residue was dissolved in water and the aqueous washed twice
with diethy] ether. The aqueous was then acidified with 2M hydrochloric acid and extracted twice with
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10 (c)
4-Brono-| -(tert-butyl -di net hyl -silanyl)-7-chl oro-IH py

WO e@bsopAg4B-c]pyridine H3C H3C | N Br $/ H ECTEPRGS/006182
CH3 C N 15 To a solution of

3 ey iy ) fed| v {pBun.
R e
yellqgy <o 2988

. was added doorti onwi_se sodi um hydr.i deoserO%
NMR(EFRIEPDN0-bh(CHFBBAOTHE), 6-66 013Hg): 7-4ALEE D). efthi (Lo,
LC/tS@ =S, i[PET A7 sdnsistemadvititmalerohr foemple CaLCNLOar 30

m nutes. The solution was then recooled to O C and a

l.ut i of t= but.yl di ARYP ‘
© O bt oA ST b gy poan- it amic
t et rahydr of ur an (ZOqjj “Was ded dropw se. The
sol ution 20 was parti tN hyl acetate
(100m ) and water (100 r\ri)l and! waghed!wi th water until
the pH of the aque neut ral ~~The organi c | ayer
was dried (MpSO4) and evaporated to give a brown oil.

The resjd wa urjfi by. Bi ot age chro r.a .
TR TN N JL R T —
(4mBovas added A-ethylminephaties ¢18714), (eialnieo-pyiran-& véustpdurige €4mg), 1-
hydrofgbefiokriazgld hfiBg} (118MB) 4nd 6 -(DNBYhyGanfin@RoryH-ethylcart®dBide
hyd.&)%ﬂ)ri&é)( 12_9@(1553 élnd_(tilré_!!ollgi)()n stirrétiat fobhd t.erﬁi;)cratlﬁe Q%n(iéﬂ'ﬂ; THe) - 25
dlmefgtw%%méigﬁﬁ%nggdé?t%@wegggdu% ns%c')lw?etdenrl] Ethw a%tgatg?ll Ogﬁ)u JFP?J organic
layerywatthesr washed i 1% pesiivn Bydzgasy parbamate salution (Bekyppd Bringdfgh gThe
orgakily 165k wsl dridd @AgI0y) andsaybpiiratedhto gfve a pale orange solid. The solid was triturated

witt e QR BB anfl biRh el e sdbuae tRMthenSdre@ BA0F€ Tn@dh bauGmbtdbiRytd the title
rrold(z 32m - c]pyridine (500mg) in dry tetrahydrofuran

col a?? -78 C_und t f it
bl S AT AT B s
6.92A1 Hed), Ad(LH dn.2¢ H&lL, 5863 (16h N1 33UHE. as stirred for

LC/MS 1 MOHneS [MIT]- 28 chsisidheRitpmdleadardorimla0C 5 FaciNp@] | et s
of carbon dioxide. The mi xture was allowed to warmto

roo t epper at u and en evaporated. .The. i due was
o 8L SRS T P BB S A s
ylmethylhandidet hyl et her. The aqueous was then acidified

with 2M hydrochloric acid and extracted twice with 46
WD 2005/ 121140 PCT/ EP2005/

organi c layer was dries\(
the title conpound -@ ol20mg) . NMWR
(d6-DMSO) S 0.62 (6H, 35),40.87 (9H , 6.64 (1H, d),

bl O s IR s
amidesOmE)H e proanilipe il pos] g ORiP AGiS P L LA Rgre @ Sm) wes
heatad intlief tiztavalny chmditioys 2 h 8 G/lon3t tipptes. die sfdid ngiss ¢ltaingd w@p dissolved
in n{¥thAfol AranSitiddd t6 8 ré¥ind Bot€dM Q4sR addtvaporated. The residue was partitioned between
eth}Jg %{%%a?%qaqﬁ[jﬁ‘gf’sﬁgm hx%k&edaﬂioﬁﬂé Q)%%h Whei@by e (itlél-@ﬁgﬂ)uﬂ(ﬁemained asa
solid at the inferface. The solid was filtered off, and washed with 5% sodium hydrogen carbonate
solution, water and diethyl ether, then sucked dry and dried at 60 °C under vacuum to afford the title
compound (17mg).

NMR (d°-DMS0) § 1.21 (2H, m), 1.62 (2H, d), 1.80 (1H,m), 3.19 (2H, t), 3.27 (2H, 1), 3.85 (2H, dd),
7.10 (11, s), 7.32 (1H, 5), 7.51 (2H, d), 7.85 (1H, s), 7.91 (1H, s), 7.98 (1H, s), 8.50 (1H, 5), 11.85
(1H, brs), 12.45 (1H, brs).

LC/MS t = 2.7 min, [MH'] 385 consistent with molecular formula CaoH,,*CIN,O,
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10 (4nl) was added 4-ethyl norpholine (1871),

t etrahydro- pyran-4- yl net hyl am ne (97ng), 1-
whyasoxmbenzotri azol e hydrate (118ng) and PCT/EP2005/006182

1-(3- dinethylantnopropyl) 3- ethylcarbodiinide

e B AL O 35l A B 0 Bt

cyclehphymethykamided the resi due dlssolved in ethyl acetate
(10m ). The organic |layer was then washed with 5%
sodi um hydr ogen car bonat e [ n (4nml) and brine

(4ml). The 15 organl | a SM) and
evaporated to give Ie
triturated with di8 »

anfje s Bl i he solid was
and thermfiltered off,
sucked dry then died at M0 under vacuumto afford
t he t|tIe conpound (93ng). NWMR (d6-DVsO S 1.21 (2H,
: 3 3,21 (2H, t 3. 27 (2H,
@ Tt §Enrigre Fhppyricins b sils S imdtv iy S5
(1H, s), 8.53 (1H t), 12.20 (1H, s). 20 LOMSt = 1.9
mn, [MH] 294 consisyent w §h nol ecul ar fornul a
C14H1635C1N302 (f) HN
7- (3-Chl or o- phenyl am n Tfl pyﬂrol 3-c] pyridine-4-c
arboxylic acid (tetra pyran-4- -yl met hyl ) -am de HN
v O O HN25 A niXfureNof
7-chl oro-1 H pyrrol o[ 2, 3-c] pyridi ne-4-carboxylic acid
p(ntegtxr( @ﬁﬁfﬂﬁ&n&ﬁé@@ Eﬂa‘xﬂﬂlm (BYfrom 7@HleHL1 {-3RHAY[2,3-c]pyridine-4-carboxylic

acld uﬁmg_ cyzfﬁogaa%imeﬂgﬁ dchl@lqge @8&@%@&%& 8&%&%&g%gékgmwﬂhpethylamne
to gipe Higititle gerapound @ for 30 m nutes. The solid nass

NMR64°DMEQ) Sels726i. &Ss(éHme)sl 1.9p 2Hyamh& Ao (LH, m).333f (@Rt 691 1H, 5), 7.76
(1H/Reng (botshemsfiask 1apsl(ieygpor at ed. The resi due was
LC/]E@ ru 2t4 8¢ g/lﬁgt m%&s%%n%ﬁy tnoﬁ&ﬁﬁr?&&um 3151%(‘,5191% um

rogen ¢ nate sol ution whereby the title conpound
renalned as a solid at the interface, The so

(b) T-(Cldprecphoniaminnd Feyrelal2a-tlaysBaesherbamh Cy%ﬁdofgéhbuwlmethyl-mde

carbonate solution, water and diethyl ether, then

Prep%ﬁ:ﬁlﬁ?g st rﬁeﬁﬁetddj Eﬁzgn nﬁ decapp haf thy ﬁﬁdldd)ﬁipb@ldaﬁafs @olhted by

1on Ylté é‘? o S9eil n‘g'ygrog_en%ar% %%o%@gp%@ax Bn% W%&l gysa?e'r_land diethyl
ethe(@tﬁlvettbwﬂt @EPped Ry, 35 7.10 (1H, s) 7 32 (1H,
NMR)d*-DMB0) §2th 036 (4H B85 201KH,qy), 2. ys OH, 143.3049H, th, 699@(1}1 5), 7.08
(1H(b1ftj 7. §9 Bt 5@55((11145 d)5).68 {11, §58.1¢ BH, dROIP (1H, Brsl51 1 AH1H, brs).

Sﬁeéﬁ# 35 b%ﬂ%l@?&%%?&%%§§ﬁﬁgﬂeéf g%?%%%240

PCT/EP2005/006182 Exanpl e 20:
ExabplS21CTH 3 grb-phyiylamine)yL H -pyrrolo(2, 3-c]pyridine-4-carboxylic acid isobutyl-
amid®Y' rol o[ 2, 3-c] pyri di ne-4-carboxylic acid
cyclobutylnethyl-amde 0 HNH C NNH 5 (a)
7-Chl oro- 1 H pyrrol o] 2, 3- c] i dione- 4- car boxylic acid

cycl obut yl net hyl - anlde: CH

(a) 7-Chloro-1H-pyrrolo[2,3-c]pyridine-4-carboxylic acid isobutyl-amide
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N:: 10 Prepared in a simlar manner to Exanple 19
(e) from
wQ@ 2@kl1oriee | H pyrrol o] 2, 3-c] pyri di ne-4- car boxyl PCT/ERZ0E 006182
usi ng cycl obut yl net hyl am ne hydrochl ori de (46nD)
i nstead of tetrahydro- -yl methylam ne to give
the title conpound (3 6-dAMSO) S 1.72-1.88
(4H, ™M), 1.99 (2H ), ( % 3.33 (2H t),
6.91 (1H, s), 7.76 (& , 8.27 (*1H, s), 8.48 (1H,

t), 12.25 (1H, s). 15 LUMS t = 2.4 nin, [MH] 264

Prepgrgg g{gﬁrﬁgz}:énw t%ﬁ ng%%ﬁ)ﬂeo aQr(i) f&m@-cﬁor%]] 143 Cf} [}l%?pyglgl)neA—carboxyhc

acid pying isbtojh2ar@ing 12f§5ng) mstpraetoi te@ahmm{rmb‘*-afém@hﬂanune to give the fitle

cmn@iﬁ | met hyl -am de Prepared in a simlar manner
dﬁ%ﬁggﬂgj 0399 &1 )a) SXERPHL, xhﬁéltlzmrit)t lstdlfemqumm@ﬁm%.w (1H, s),
olatgg trituration wth 5% sodi um ydrogen

85065?65& tlon fol | oned by mashlng Wit h, vat er and

LC/MBefwlnune ﬂitSé cefsisEent Wigh m?lﬁquéaré%% (g 59N
(d6-DVMSO) S 1.72-1.86 (4H, m), 2.01 (2H, m, 255(1H

) 7"%5 '_(Ilh%rg (Bhéngfﬁtmﬁc?al . 5)?901()@".’!’- c mdﬂleﬂ&arb()ﬂ#ﬁc abﬁ%but?l-—a’ﬁﬁde

8.19 (3H, d)
9 60 (1H, brs 11.70 (1H, brs
Prespign é»,wlm@%@rﬂ@maw@t 1 (et aggingound s olted by
tritufafi S A1 5%I sbﬂi@nbﬁdrEgmwpibenaElsolutlon followed by washing with water and diethyl

ether/fo (R G tﬁfeQbﬂB&ﬁMl C&ﬁﬂ 0) 1

ng M,Q_"Rf#\l gél(&ll )Ir @t@?’% 7008 ek %) 1 SRR W:s), 7.51 (28,
s), 788 G- $- 901 rgcﬁScf B, %1 PR G -carboxylic acid
LC/MSo bt yninaNId d 3434@0%@00@/@2@@0@@# R ©06182 0

HN N CH3 H- CH3 CI N Prepared in a simlar manner

0? l-l S olo[2,3-c]pyridine-4-carboxylic acid (tetrahydro-
Exal;l% '%Foro 911( ”9 pyrrolo[2,3-clpyr Xy (

pyri carboxylic acid
Py afst-Hiramids iy 28ng) i nst ead of

tetrahydro pyran 4 yl met hy,

amne to give the title 5
conpound (38ng). NMR (d6
(1H, m, 3.12 (2H, t),

92 (6H, d), 1.87
, 7.76 (1H t),
8.29 (1H, s), 8.50 (1H, 18.25 (1H, s). LOMS t =

2.3 nin, [MH] 252 cqﬁ?vsﬁbnt with nol ecul ar formula
C12H1435C1N80 10 (b) © 17{3 Chl or o- phegy! am no)-1 H
-pyrrolo[2,3- ¢ ]pyridine-4-carboxylic acid
i sobutyl -amide Prepared in a simlar manner
Prefayesliph gimilar rognperdn Espruple hafe) fore 7tchkor0e3-€61¥psb‘hﬁa“%%r°?¥mn4-
ylcakia@loPl)-Bokrd1y[2,3t ] iphridind-1-capbonty tidmchiPers-buky Lesteh yroid mgmpholine (71mg) except

| drémiEne bs RN
thatgl% }?ﬁx%?ﬁl&u&%ﬂt‘%%nﬁéa ulsﬁlﬁ%@%h?%/ol g@%iﬂ n%lgibdr% G s A1 nt to give

er. to give t
m@g
NMR)(d"-DM(S@)él 8 §'§70 (2%1@5)61giizigl P2 0(3 33,13 4@1.?1(611-1 S%'%"m.ss (6H,

m), 4.00 (1H, m), 7.55 (1H, s), 7.67 (1H, s), 8.45 (1H, s) 11.80 (1H, brs), 13.40 (1H, brs).
LC/MS t = 1.5 min, [MH'] 345 consistent with molecular formula CysH,sN4Os

Example 23: 3-Methyl-7-morpholin-4-yl-1H-pyrrolo [2,3-c]pyridine-4-carboxylic acid (tetrahydro-
pyran-4-ylmethyl)-amide hydrochloride salt
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s), 7.88 (214, s), 8.00 (1H, s), 8.45 (1H, s), 12.20

(111, brs). LMt = 3.3 mn, [MH#] 343 consistent
wowdos/1eakecul ar formul a C18HL9CINAO Exanpl e 22PCT/EP2005/006182

3- Met hyl - 7- mor phol i n-4-yl - 1H pyrrol o[ 2, 3-c] pyri di ne- 4-

carboxylic acid (tetrahyd m 20 pyran 4-yl)-am de

hydrochl oride salt CH, Prepared in a

simlar manner to Exanp

7-chl or o- 3- net hyl - ydro- an 4 25

yl car banmoyl ) - pyrrolgV%LB c] pyridine-I|-carboxylic acid

tert-butyl ester rphol i ne (71ngjClexcept that

Preptcujgg Qy £191?15}| %ﬁ%ﬁ 04 éﬁx‘élm si1f @ HReh Hhidgh- ﬁﬁ{e{?@p@—t(la etrahydro-pyran-4-

ylrnettlml Célr mymo Loi%ﬁ_gﬁt h(ﬁ?ﬁ%l as‘gsx%l\/\é%?é §rtoou%/é\/§er ??ﬂ)hme (68mg)

to gimg the fitl@donppppd @$meR . 20 (3H, s), 3.40-3.51 (611, m),
NMB (SDMSGHS (188,(2H,my), 1.42 (O, @)1H79®Hm7 5B @), 3)7 K, 8,8.27 (2H, 1),
3.66 Jﬁ' bré%?; 8§83, éf‘ﬁ'\;sahl;lxé . @)(mls} 78? (A Hbrs)D8.69 (1H] Brs¥) @2.60L.HIH, brs), 13.50

(1H, 345 consistent with
ecular &&%nula 018H24N403 Ex e :
LC/MS NetlHyiping r]éﬁ%PqnﬁlSt&ntWthf‘P@W\%?ng’F’B‘[‘li HeN0r i di ne- 4-
carboxyllc acid (tetrahydro- pyran-4-yl nethyl)-am de
41 3—@&‘10%3 hen ﬁnﬂ'&)ﬂ&aﬂﬁﬁ/ﬂ-ﬁﬂﬂréﬁB 2-c]pyridin-7-yl]-1-
4. e{hano drochforide N ~ O N HC
%l § S ar manner &8 Exarrple 11 (c) from
7- chloro 3 nethyl-4-[(tetr drm>pyran 4-
yl met hyl ) - car banoyl ) ] - pyr«€ol Q| 2 yridi ne-| - carboxy
lic acid tert-butyl er #nd>por Phi np (68ny) to give
the title conmpound 4 48 MR ((d6-OMSO 6 1.23 (2H,
m, 1.62 (2H, d),°1.79 (BH n), 2.19 (3H s), 3.17 (2H,
t), 3.27 (2H, t), 3.66 (4H, brs), 3.8248.87 (6H m,
7.63 (1H, s), 7.71 (1H brs), 8.64 (1H brs), 12.30
2) 47 d¥bropodH-pI@IGH2-clpyAdingrs). LG/ MS t =1.6 mn, [MH]
359 consistent with nol ecuffalf ormul a CLOH26N403 10

I

Exanpl e 24: B
1-[4- (3- Cnhl or o- phenyl ani no) jj1- qet hyl -1 H pyrrol o[ 3, 2- c]
pyridin-7- yI] 1- nor phol iga< 2N - net hanone

hydr oc Io
Vinyl magnes?um romlde (ﬂ;ﬁ ll\%lm TI}[F)(was ad Aed to dryqll{]:‘\@&lrﬂ) and the solution was
cooled to 0°C under an atmosphere of nitrogen. A solution of 2,5-dibromo-4-nitropyridine (prepared

by the method of : Lee, Bang-Lin; Yamamoto, Takakazu, Macromolecules (1999), 32(5), 1375-
1382.) (3.53g) in THF (80ml) was added dropwise over 40mins at 0°C. The mixture was stirred at
room temperature for 1hr then cooled to 0°C and a saturated solution of ammonium chloride (60ml)
was added. The mixture was stirred at room temperature for 15min then added to a mixture of ethyl
acetate (200ml) and water (200ml). The organic layer was washed with water and evaporated. The
residue was dissolved in a mixture of methanol (20ml) and conc hydrochloric acid (0.5ml). After
standing at room temp for 30 mins the solution was evaporated and the residue added to ethyl acetate
(50ml) and water (50ml) and made basic with sodium hydroxide. The organic layer was washed with
water (2x50ml) then brine, dried (MgSO,) and evaporated. The residue was triturated with ether
(20ml) to give a solid which was filtered off. The filtrate was evaporated and triturated with ether to
afford a second crop which on combination with the above gave the title compound (0.97g). The
filtrate was evaporated and dissolved in DCM and purified with Biotage chromatography eluting with
DCM/Et0 20:1 and evaporated to give white solid (0.38g)

NMR (DMSO0-d6) & 6.60 (1H, d), 7.66 (1H, d), 8.13 (1H, s), 12.3 (1H, s).

b) 4,7-Dibromo-1-methyl-1H-pyrrolo[3,2-c]pyridine
50
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HHC a) 4,7-D brono-IH pyrrol o[ 3, 2-c]pyridine NH Br
Br N 15 Vinyl magnesi um brom de (44ml, 1Min THF) was
wa@odasd2tiao dry THE (40ml) and the sol ution was PCDBP®A5/006182
to OC under an atnosphere of nitrogen. A solution of
2,5-di bronmo-4-nitropyridine (prepared by the nethod
of : Lee, Bang-Lin; Yamanoto, @akakazu, Macronol ecul es
(1999), 3 2 5 1375- 1382.)—8.53g) in THE (80nl) was
added dropwi se over 40m OCsr The m xture was
stirred at roomtenperatu le\r‘ r I'hr then cooled to OC
and a saturated solution g ni um chl ori de (60ml)
20 was added. The mi xtur® wa¥ stirred at room

A rmkﬁfglff Ut dibr8mb-Q H-phaidiolB, 2-blppridinkd@d 5 g)piodomethine (@ 9ol awt dwfrydrous
pota%m ca}b%ﬁa{tgaq’g%%m C%ltl £00kB %@e}luxe-ﬁtb%erﬁfgﬁﬁ Mihe nid@kvas

nd e at.e
cvapged BRBGT LA D Sl P PNB (U5 HE LS 1588 was
washk with ehfenthercbringi @e@@\dsﬁw anwvemrate% %‘%ﬁ herfsﬁgh‘e by
chrof@0E: ng;ﬂl@ron Sicarpshiting withIdichloomeiimse, gvaploy mtg@mawt(% 29¢g)

| tadaq1H(HOITI) (18M8). wat er
NMI{@%V[ aer e %}?ggtgr% (\1/\1/??? sogl urr?hydr(om ?e The

organi c | ayer was washed wth Zg ter éﬁ?SOm ) then

c) (7631pmel -repthyddH vy Stotd) 2-slRgr iy Ap B F@ro‘ T Pue was

triturated with ether (20m) “?\1' ive a solid which
was filtered off. The filtratg was evaporated and

triturated with ether tg ys¥cond crop which
on conbination with the Iave the title conpound
(0.979). The filtrag

B Kap K&
DCM and purified wth Biot agdél chromat ogr aphy el uting
§ INAC RN @/g - NG AR RiyEdint (29giny)e 3 shiotoanitind (16Bmg),
ne

cesi e;% %ﬁ;%%% NB{:% Q eﬁm@)q Qlﬂdlu b (18m§)@.n£1 1|5L d),
bis(diphspHghasphip ;9r9r<%smstf%lxazﬂaep 'Edé‘”%ﬂ b7 gty under
nitrdgET 6 ERRHM A BeGeSRIditioaef is rbcnzg}ldmpa,qetﬁq%m'ﬁllédlgm@) (10mg) and 4,5-
bls(cﬁp}%nﬁblhfs&ﬁ%)bfﬁ'—(ﬂﬁﬁéth?lb{ﬁ{ﬂ&.na (Gigd ys thdeand The3&giye refluxed for 4hrs, then
areq ta%gpﬁ;nb%g& (8 Q%fgé%%ﬁﬁgeﬁgm{ Othe mﬁ%m Hﬂﬁb@?ﬂkb&%h&tate

M BT RE LA SR réé‘éésg“e% E?S% in oty
acetﬁb lyd passsé thaeugh gibicmee] claving Widt @yl E@Eﬁtﬁ]ﬂn evaparagsd Uﬁ’i atlon o the
residud¥$ E:hfdﬁstogMﬁﬁffbﬁ(Blmgehelmmgamﬂt1h$ﬂxdn¢/d1qulorometh@gp Y- Mgsdempporation
gaveé Quﬁe RR6 %@I grification of the residue by

n 1H,
o ob G et v O i BRI 06 gy o™ ¢

dof(dmm(@%,)s)@@(l%tz 3199 (. 5)-6. 54 (1H d) 7. 64 (1H d),

8.10 (1H, s). 10 c)

( Lh debiy YIS 61[3 %W?darhe;@}xyhc)d(s ch
d)4(§rct?mgg%y?dg@£ﬁlyne higl—lS p9h B ~a NI HNA mxture

of 4,7-dibrono-I|-methyl-| H-pyrrod;pq)[S 2-c] pyridine

(290mg), 3-chloroaniline (153m Ccesi um car bonat e

(652nmg), tris(dibenzylidineacetane)di Bal | adi un( 0)
(10ng) and 4, 5- /@L ©

Cl

-——

=

(7-Bromo-1-methyl-1H-pyrrolo[3, 2-c]pyridin-4-yl)~(3-chloro-phenyl)-amine (96mg) was dissolved in
dry THF (5ml) and the solution was cooled to ca -70°C in a dry ice/acetone bath under an atmosphere
of nitrogen. n-Butyllithium (45041, 1. 6Molar in hexanes) was added over 1min and then carbon
dioxide was bubbled through the mixture for Smins. The mixture was stirred at ca -70°C for 10mins,
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bi s(di phenyl phosphi no) - 9, 9-di net hyl xant hene (6ng) in

di oxan (5ml) was heated at reflux under 15 nitrogen
woe@sn2gme . A further addition of PCT/EP2005/006182

tris(di benzyli di neacet one)di pal | adi um( O (10ng) and

then azh’oéred R M‘t@%ﬁ%&rﬁﬁ@ﬁ% lof@)1h9 , 19re db1REE s evapdritead (mggidue was
addeq,tg g&?acgta%rl? (?rglﬂ Snd )§erg{0§nl %{m} A erfs %re%g%l?atedt Jf‘ﬁéqdqu&)us layer was

washérdq‘elt}m:th}jl @p@atmgong} thep aeififjgdtp ceé]e ? wgh g¥c§?cé1 or}, §H~E I was extracted
with éthjfltae&ﬁd (xhomoljghe Rehits wera Siiepvet Mg%c@ﬂaworaﬁé to gwe the title

reS|due was di ssolved in ethyl acetate

T T SR
9.20 GY1L, & FoPrEiEb §F phy on Bi ot age, eluting with

i sohexane/ di chl oronet hane 1:1, and evaporation gave
e) 1- [t4ft§ Cldrd ﬁhe(ﬁ mm@l n{eﬁﬂjﬂmﬂ)pyhdbm{scwﬁﬁdﬁﬁy-yn-14n@~ahqlm++y1-

ha h&9 of d), 6.98 (1H, d), 7.30 (1H, t),
metharolg MYdfpeRiogy™ 777(1H d of d), 7.89 (1H s), 8 13

(1H, t), 8.99 (1H, s
A midtufeDfEHB fuhbrqsﬁem;l#mlmhbwti!y‘?wﬁ'ﬁwol?[mFYJRYPB’I“&[ egripxyligpgid (29me),
morplhglhr[é (36&)31J(@llﬁ‘rleﬂﬁ}laﬁﬁﬁo@bropyﬂ}ﬁ%ethﬂczﬁb@ﬁrr@d hy@lochipride (76mg), 1-

hydrésbEl ald er@-]d{?&o%ro%ylﬁ Fkr@i( 14041 ¥l JimétByl€dimamide
(gml )‘(g;m 1rr i[ntfa} g]@p a@f x xture %ffjeg f %%Ctz(l) %%teg f%mg)_gd saturated
SRSt W%ﬁ@@rwe&%sea%fﬁ‘ﬁéﬂﬁé ROrERHC Y pagfshed Vit water 3

timed) bEbkd, )ihd:d (MYSOG) dhd 5Oparated tbdiid mguni. rPuiSiéereMPARznd Hhg deqsiuct split
into %‘Fac 16'Hs n['l'ﬁr}ﬁisttﬁl'&@tfbn%ﬁ orafétl Qitdslifedvasthpldebiate dnd hﬁs!hbtyzts above,

3718 Vi 5fl to ve sglr‘c%?l%% %ﬁ%ﬂ}?etﬂ@%n drffi'é@

€ %P8’fa‘1 & f 140 PCT/

chromhfeﬁrablm oveilis2 g9, SIS & E(r‘%iﬁt?P (5{)? OBt @“" ?‘ﬁe base
whicBGYay editén wypis DM preated with eiirereal H@l Fesppiaisd apdhisituraleriuiih ¢ther to give
thetﬁtela&k,p@g@g@gmammg) and water (1Om) and the | ayers

NM 1@58%%2{3 §t4ed39 W g‘#%ﬁ'eﬁ{ |d§‘y7%r8 (YRSr syvas herck @it 1), 7.64 (1H, s),

ate, |ed to ca pll5.5
7756 fbr By 8B EHE 6}’ r81 r act ed

AN TG @vawg et o

Ch9ﬁ%g5 ated to give the title 5 conpound as a gum
(DNBC>d6) S 3.94 (3H, s), 7.01 (2H,

n,
Rougaz 1- [é (%hsgfprnggy?anilg!)—%l {%ﬂyﬁbﬁqg&rjﬁt&s f)c]pyﬁdﬁi% §1} |T|-*morphohn-4-

yl-nietifahoeShydnodarideheny| ami no) - | - met hyl - | H pyrrol o[ 3, 2- c]
pyridin-7-yl]-I-norpholin-4-yl- 10 net hanone

a) 22&?{})%%%?1%19 Tomtet tﬁﬁ{m%ﬁr(ﬂ&?’ -carboxylic acid

am no)- 1-met hyl -1 H pyrrol o[ 3, 2-c] pyr
i di n-7- carboxyllc aC|d(§29ng,)rf nor phol i ne (36ul),
et hyl car bodi i m de

1- ( 3-di net hyl am no- prop
hydrochl oride (76ng), 1- hydroxybenzotriazole hydrate
(54ng) and NN-diisoprop h m ne, (140ul) in

di met hyl f ormam de 15 (2 ed overni ght then
added to a m xture of et\wN acetiate (20 nm) water
(20m) and saturated sodluhbpﬁghrbonate (I OM). The
| ayers were separated and the brganic | ayer was washed

Wi th mater 3 tines, brine, dried (MJSO™4) and
14:&&{4%% W il lmter Pub infl) vt (MOAR) wasctbobled to 10°C and 1,3-
acet&&éﬁl l ! tgl& (b{&]%) dsad ?o%tén ﬁf maiaitihg He EmAGhthRMbelow 15°C.

ssolve e nd d

Afiegs cmv@ dsen e HFRSTIGR, A SHOLP %ﬁ‘@ew o R additon -
chlobaetaddldebiydut (50Po ik whier L Bnl), amrltmmg eggpchign “WA‘FFa*ﬁW "%’0" 18°C. The

chromat ography on silica gel, eluting with

di chl or onet hane/ net hanol , 2621 to give the free base

whi ch was taken up in DCM treated with ethereal HCl ,

evaporated and triturated wwth ether to give the

title conpound as a solid (I Iing) NVR (DMSO-d6) 6 3.4

- 3.9 (11H m, 7.21 (1H, d), 7.38 (1H, br s), 7.5

7.6 (3H, m, 7.64 (1H, s),
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7.75 (1H, br s), 7.89 (1H, s), 10.9 (1H, br s), 13.0
(1H, br s). 25 LMt = 2.14 mn, Mlecular ion

woeb®snyado (MH) = 371 consistent with the nol eCi/a&P2005/006182
formula Cl9H1935CINAC2 Route 2:

reactidn was fhSh ?ﬂlvfdeG RRERYS A @hpdeatiitdaM Istitrdd foy 17 bwaf. 3TRe @flution was

cooleﬁ%%ql, %Ecﬁﬁ@%&l}egli 8§]§r lel]cg)r}ci arc]i'd4(5Oz’;‘lllll),r%hmoncentrated hydrochloric ac?d
until ghe (sClatidoregehed Bl) The. syancryien 1es Bedh) Bregolid, P fipp figated to reflux in
glacid Géeic 26 @A), MhretiDr@i3ningSs Mdadbwed iorodfio remHginpaRte, before the
Suspegﬁé’% filidledNBHaGhe sdRBraThad with MRk 20@eei} avidsTieooliddas dried in

%fgdée fag?felfi"*lﬁi,tﬁ’{,\ﬁoginég‘gn%qg% gé')car boxylic acid (90g) was
vacu oN-W S€_ maj nt'arpi t r I
HNVBCAOOMHE MG S CFh Ak 07 G Ehb o7 baEEL §1OLE gt e »
broad)0 10C before the drop-w se addition of

chl or oacet adel dehyde (50% in water, 135nil),

i ntai ni;n o, L REiRLH! BhelR8liPM11d&8Ed washiRie® Z: vacuo to

The %t%@%?eﬂc%i%h@aﬁ%;jp%f 02706187  reaction was then
yield ghef cane ditle 6o AT 7> 28bom t enperature and stirred for 17

hours. The solution was cooled and acidified with 5N
b) MBS Oyl 0-(R6ibgliof HAOGHLRthyll-0 Hipyweld-3oyartweyleent r at ed

hydrochloric acid wuntil the solution reached pH . The

suspension was filterged. ghe solid was then heated to

reflux in glacial acetyt &m—q (400m), stirred for

ten mnutes and allowed|to cool to room tenperature,

before the 5 suspensi ed and the solid

washed with a m ninu (o] The solid was

dried in vacuo to vyi ude Titl e conpound

(63.7g). ' H NVR (400M-z, DMBOP 6 3.53 (3H, s), 4.02

(2H, s), 6.32 (1H, d), 6.70 (1H, d), 12.03 (2H, s,

broad). 10 The filtrate was reduced in vacuo by
A ahgit ' dr2 BrebbgmidtyerasthyTimEpenld-teabhiybct eddwd§3.7g), and p-
tolue(%%slugglbil Qoi%fk%kgg{g*iﬂlanwciﬁlug lethEndE (4008t s IhSatceospeaR dor 44 hours. After

\ 7 - : - i i tate (600mI) and
coolu e PR e Py 3 ST e e
waslizdyittasagurated dipibidarbgnatey(Ak G8mD o Thesaqepess VSR YiE'P SR™
oxtrfed 2vitiE BihPoXyARL (250hH.1 Thebrgyric deryware lcembinedadsiek (MpeOs) and the
solvén :;ieqn (8fro 4501 w@'ﬁﬁe Pdméioﬁhdlér&qgud trowhh Soliagsbh.33. 09g) i n

d
rous “nmet hanol 0 t at reflux for 44
LC/Ms .]Z&f%tcg?sm%gﬂl ﬁ‘é’%f’ ﬂ%l)fgégﬁf}aeg eﬁl\?\g§4'r emoved in

vacuo. The residue was dissolved in ethyl acetate,
A fikRS 34 oftite cothpamsiven piptied s theve (refdnsdPiin hours) using 7.55g of

b gpate (2 x 250n). The aqueous |ayers were
St?rtg{c%%@a:i%ed and extracted with ethyl acetate (250ml).
The organi c | ayers were caqnbi

ed, dried .

A frthr asbiog i compmU P g1EE BRERD Vel ARvng for2 davs
Aftdricdling Heaniriugokds dv4{peBitddn yacg@jtx]qgecf m a@f@S@Bcﬁgmg?pé%{mate (400ml)
andve\%tggteﬁta}itﬁ Gl PdcefafR(5M 260rkH. afhd Sdxikined2tie A u3QHerzasicpUgye extracted to
giv%ghi%&b}s%s?%gg %{J‘Jtﬁg V\gggseg gltr T?e ?Qc@m\jﬁetﬁﬂ?ﬂ 1nwf§l%ym@pr®frole-3-
carboxylic acid starting ma erial was prepared as &% Ea) ﬂgwml; At tnftial addition of 1,3-acetone '
dicarboxylic acid was carried out under argon at 10 to 15°C. The chloroacetaldehyde was adde.d.whllst
the temperature was kept below 10°C and stirring was continued for 15 hours. When t.he precipitate
was filtered off it was dried in vacuo at 60°C for 2 hours. The reflux with hot acetic acid took place for

20 mins then cooled. The solid was filtered off.

¢) Methyl 2-{2-hydroxy-1 ~[(methyloxy)carbonyljethenyl}-1 -methyl-1H-pysrole-3-carboxylate
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A further batch of title conmpound (40.4g starting
material) was prepared as above refluxing for 2 days.
WG@\Rasn2a®l i ng the m xture was evaporated in VBCT/BP2005/006182
treated with agueous sodi um bi carbonate (400nil) 30
and extracted with ethyl acetate (5 x 200m ). The
conbi ned dried (Na2SO4) organCE§ were extracted to
give white crystals. Oof tq# was used further.
The 2-(carboxynet hyl)-1tneth H pyrrol e- 3-
carboxylic acid starti rial was prepared as for
(a) however the initi ' f 1, 3-acetone
di carboxylic acid was K ut ‘epger argon at 10 to
15C. The chl or oacet al dehyde was added whil st the
tenperature was kept bel o#"0C and stirring was
conti nued for 15 hours. Wen the precipitate 35 mas

f il.t g’ré“%gﬂ § r??&?ongsgelé’te&g og 8@?{{‘%’%% Pgtelge(f %?m tl-EEf preparatlons of

methm h@efﬂlwe%[%@mﬂ%pxy)r%ex@éw Id Hysrofer3- @aél?%la@f f. c)
Met hyl

To a%ui;%nmiﬁsp%é'th&l-i ﬁl&ﬁhtwgzimé Op&lokﬁylgﬂ%hoﬂe BN 1ate (37.9¢)

in Tl%@a?%%o e-®&gg§§8 Xé’gg er.?ﬁn in mineral oil,

37.9g)pertonrisered Bt campletsraddifipn the éaaetl%wass%uérﬁd a2 @éorawormnutes before
the dB&p-Bigy addtonalftnzeithyk tbrinate ifi & ik eTiprreppdipateosigredfat 16C for 50 minutes.

Duri @hmﬁenod the temperature increased to around 21.5°C before a rapid rise in temperature with

gas e%olmzr‘% & olﬁm&(&’h@l%&y !1182)&1%% vga]s 9 q}géltyt{le] outdiPH th k. 3TI?eacEmperature

ensi o
reache apyD.F 20 5 BRI 22 24 Get FRR SColER 155 TeppEeding fhe reation
stirrddofoy b fuhet 37.19gls. The TFMEOL amikytr wasscooBAGuyidn, ice/welier bath before the
cautidfisGalditioNas maskex (190U mhbyedstiod enit 6% ditspebmbmied with the product of

anotBr gséoﬁh ﬁ&%{ig ar P in BYhilR nnaeﬁlae staﬁfn%%el RN ﬁEtﬁyl 1-methyl-2-[2-

(metfiyh SO LD PR A 08 3 dbk | e 3?11% Hg concentrated in
vacup. ok hpregidgergasgrrpied Withsatpigise PMBRNiNES Lqrud? pderiont(600zw) they acidified to
pH1 b theicauicesadditiou comvegnttaltiddiydrechl@id abide Ideers eddrtl o @ol the solution and it

was {Hef Eﬁ?&%ﬁﬁl Wi efyP ak[éfiig@é x\5/450919f Oh8 c8mbiadt SteidiGBvdréldried (MgSO,) and
the saRIS r m deto 1(51 bga 1% ﬁ S%I%Idt Bp waéb&cafn[%g aglﬁ Q+é l%ﬁlﬁv?eq_ﬁl?lﬂated with

hensga SO 5 L DO s AOOB e T b Are i gpound s

browneoldD@5.28he cool ant was renoved and the reaction
stirred for a further 17 hours. The reaction m xture

Ny e the 15 cautious
Lon8 TS Gt SR il B RENEES, L 08 Mixtare v
then conmbined with the product of another second
d) Mathxt21£(&)- bﬂepwlemmﬁthylaxyécparhonﬁieth?aﬁhé rmqtiei-d Hriymglevie¢aghorylate
of methyl 1-nethyl-
(et hyl oxy) - 2- oxoethyl gle 3-car boxyl ate was
35.5¢g). The solution was| confentrated in vacuo. The
resi due was treated w ratgd anmoni um chl ori de
sol ution (600m) then d then, pH by the
cauti ous addition concentnat ead hydrochlorlc acid. lce
was added to cool the sol utfon and it 20 was then
A soRwibi aGheasl] v {2 thyeioRy I -| @@etyRk@)cdrBony1]@eyh) 1 -méthel- b piardles-
carbt 91%? gg)vﬁﬁﬁ Emfibh m@lq abMISEE3 )Meth&rf&? 8@9&11\} %5 hé2@ARVRHux for 7

o, S g P R A e S5 £ Ty
ethykacefate 2R OBPR Y-args gmAwteTalY & @@ﬁh&)cetatwege Uspd °d’éga°1t"-‘nf€e residue. The
title conpound as a brown solid (65.2g). 25 LC MS
[MT] 238 consistent with nol ecul ar fornula CL1HL3NGCG.
d) Met hyl 54
2-{(2)-2-am no-1-[ (et hyl oxy) car bonyl ] et henyl } - 1- net hy
| -1 H pyrrol e-3-carboxylate /CH3 O ON HZ
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O N CH3 CH3 A solution of nethyl
2-{2-hydroxy-| -[ (nmet hyl oxy) carbonyl ] et henyl }-1I - net hyl -
wo ebopyerial e- 3 30 car boxyl ate (65.2g) and anmonPUIYEP2005/006182
. acetate (105g) in methanol (800mL) was heated at
organic s&ifdidiwds Washbd V\hﬂilﬁa&r dHae (VigsE,) hathy\asveanemeckdangicldhi title

The resi due was partitioned between
compmﬁ?ﬁs$gggggﬁ@g mater Large anounts (>2L) of ethyl

acetate were used to dissolve the residue. The 54 WO
L.C/MS 2905} 282 teusisterOmp ERpa FoimdredigdNShgani ¢ sol uti on was
washed with water, dried (MgSO4) and the sol vent

&) Meth ggmgﬁgl-i-&gi §.h[ikK/{1A}laqﬁ.' Ao%[s,gsa@aamam&be&%@m solid

consi s nt nol ecul’ar fornul a
Cl1H14N2O4 5 e) Methy
1- net hyl - 4- oxo- 4, 5- di hydr o- ||H pyrrol o[ 3, 2-c] pyri di ne-7
-carboxylate O HNO OA m xture of methyl
2-{2-amno-|-[(nmethylo car bonyl ] et henyl }-1-nmethyl -1 H
-pyrrol e-3- carboxyl ate ‘h?% sodi um t - but oxi de
(160mg) in dinethylformam dé (18fl) was irradi ated
A migtkdi f 1fetylni Qr{Qvemimo- t-ﬁmthytoxa)barh@@ﬁeﬂlcm'l}Zl}nmhmhtféﬂyrmle -3-
carboxy-mg Jof fd doBRmWARIL Ik RIR ] P ﬁﬁdlﬁlbtﬁﬁ%rmﬂﬂﬁle r(&&(ﬁt)lvﬂiﬁ irradiated within

4G
a mlcromag% ?%gfohfl {§) (9 ?n‘gi(g?xgnu% Was f | ?gnr g/é Efjbg Hfhe@ The reaction

ixturepatceR SQRRIedr (P& 8B40 FHE R5OLIRE § PISFRIE O 30% fifggd, washed
with wetdk And drdp)d. in Yddue MWRId 40 QiRBlzommOVBLIL 7888, 82 ( 3|_| s), 3.86
'H -NM@@OOMHZ @Nﬁsb)(alrlsz B, s7.31% GlH)dy.57 THRaH( 1K (d) d), 7.68 (1H, d),
1141(b} ro broad). 15 The filtrate was reduced in
acuo d the residue triturated with water (100n1)
and 2N HCL (150mL). The solid was filtered, was
The filtrit¢ Wasvadused arvdci and ithel redugdritugagedyyit watey (H}Oadhané&N %CL (150ml).
The solﬁdls%as&ﬂe}ed Fhhe&d wills watsit dndrdeedhyil etheli teylaid a ot solid (09PBg). This was

Gl Qfted B YRGS ViBld the titl
stirred m 5 eqldli(ﬁ)?nl)aqu lﬁpq%%ﬂrl]tta; Eﬁx(ldgx@ .ngtgl;éd d ale I v yield the title

°°mP°‘3‘§( ﬁgg B"t?—léﬁ 413e3r atches were prepared in a simlar
way and used in the next step. f) Methyl

Further/batthésOvepe prepueddhiy b simttapyay ad efadli@the pestsiepli ne- 7- car boxy!|
ate O N \CH3 011 CH3 ?5 A suspension of nethyl

o et EEb e BRI %jpgﬁhﬁ;'a PYEhGh RS, 2- ] pyr i di ne-7

osphorus “oxychl ori de
(64. 4nmL) was heat ed to and stirred for 50
m nutes then allowed to The phosphor us
oxychl ori de was renov ' and the residue
partitioned between

t hane (600nml) and
saturated sodi um car bonath (60QmL). The aqueous | ayer

was separated and furtherCeXtrQUted Wi th

A suspg%ffpgll LP gjyggooqé& y%?o— ?%%15[3 6%ﬁfmﬁm\:‘)@rc@rboxylate (47.4g)
in phospherup e@icaksred%ﬁé 4B1u)r‘1"$sl Aot 0P TR I, g lpved o
cool. Bihetm@@ehomi loxgalaidk uvas 1©800Y) inetagtd aed et ﬁm ue partltloned between
dichlofdi Qtﬁlgrfér(@mﬁlﬁﬁﬂesaﬁﬁhtéﬂ Bhilmt AAhohdté (6B0RDNIEE Afheas layeniviad parated
and furtger extrg%ed Wgt)l dichloromethane (600ml). The organic layers were combined, dried
(MgS0;) and the solvent removed. The residue was purified by column chromatography on a Biotage
silica column (800g) eluting with dichloromethane to yield the title compound as a white solid (42.7g).
'H-NMR (400MHz, DMSO) 8 3.91 (3H, s), 3.93 (3H, 5), 6.72 (1H, d), 7.65 (14, d), 8.39 (1H, s).

g) 4-[(3-Chlorophenyl)amino]—l—methyl—1H—pyrrolo[3,2—c]pyridine-7-carboxy1ic acid
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"H NWVR (400MHz, DMSO) 6 3.91 (3H, s), 3.93 (3H, s),
6.72 (1H, d), 7.65 (1H, d), 8.39 (1H s). Q)
wa 2005321 or ophenyl ) ami no] - | - met hyl - | H pyr r ol oPGI/EPTpPYO6182
~ ridine-7-carboxylic acid 55 WD 2005/121140
PCT/ EP2005/ 006182 CH3 N O a (,C‘@H C NNH To a
suspensi on of nethyl
4-chl oro-| -methyl -1 H py
ate (23.1g) in 1,4- d ne Iso\o ) @8s added
3-chloroaniline (27p1 i on was heated at
110C for 17 hours “duri ng Mlhl ch time a solution was

To a sr g 8}&5??5? ‘{fgf%hgﬁg é;#f())%nls e f {]Ig-pyirﬁoéo[?ggjgyrééﬁle&:carqu%%@ 1g) in 1,4-
dxoxartedi%%rd} waneflded drehlosneniling Gaw- bEedeasHorManhetedrgt HiRdor 17 hours
during(Wiiéindinie asudutivatwas adpeitly fosadi upon batibpfolibeed BODeecipitdten of a solid.

The reééiiéﬁ%g? gl'ld%é@ o g@?a%g%r@hﬁﬂn@@twéﬁﬁ aiaﬁlbm?ﬁemaa&(t7eginwamamrated
sodlun& ?‘?g!f n&&)gmg %\% %"ﬁ? RN %al%ﬁ% 91%{ Sﬁulﬁ:%r e&ctracted with

Fie
dlchlown%eﬂﬁaa%@m@%) dibe WF&?FH%FW%%“@%?’P'&E?" Fpd dawii é%@??an This was then
combigaindithcanethendictdgromethngesiigdet oif regption y¢nd4cted as above (weight of methyl 4-
chloroClinSth A= - PREWB; Zlcﬁyyﬁ}zlfné-ﬂ leafbdxy2at€ isRY oM 'lﬂﬁ*sc?lvéiﬂ waob@dd to yield

an orag%é/b?o ?cgﬂ) Th}gﬁg j{% ﬂxtm&ﬁa?lo wgqh& 9N3§b h%@ro?:@e (350ml) to

80°C IS was In.ne ano

05 AdOSR é‘J&aF“tﬁlﬁ‘f% Sasle BB ¥ Bi5eo-o e residue was
stlrreds‘lvlthr disthyf ether3(4A@mab Jor nﬂn@lrruéeacﬁherprms lignid| wa$ deaaitadnand the solid
residué @Hueed with ditagUether (M®Daile Thelstdid was filtered thel dddatl tdwater (400ml). The

solutuﬁil &ish ierefat el 4049,99?@ 7fv@{h 5o h??h@éﬂl(ﬁﬁ: acTmeé @f&grapxtate was filtered,

howev\m %ﬁs Iﬂ fgztaﬁrt}élfey %uan a%enﬁﬁxé/as tg:]nffe rr@@ gt% tjliatsléwg me%anol 1L

in tota)h dfie &d@r@a Was regeesin M‘@‘Omﬁ) preciitgte fg@}edtaﬁarﬁhmoawtc’é thegnethanol
had beleid reptdvéd Thisowasdiliérediatddried ilvyadnowohtiadd the txa@caﬂnpoﬂrb(w 23¢).
precipitate was filtered, 15 however was in the form

' RS NS 4 & ﬁm 2o YR b AREI6 (8T 01100 it o). 812
(1H, s}, 83l €64 s A% 4t brAa Ié’c7r9;§ Iilét 'éVOTdSr med after the

majority of the nethanol had been renoved. This was
filtered and dried in vacuo to yield the title

h) N-(5- %&%ﬁ%yf)qggé?gﬂq “ rgl&%%léé‘?&wzm ﬂ@@p S gydzg&n-(@z{?lnne

8.11 20 (t H, s), 8. 1HQ s), 942(1H s,
broad) 12.79 (1H, br

r ol ridine-7-carboxyl

N- ( 3- Chl or ophenyl ) - t hyl - 7- (4t/ﬁphol i nyl car bonyl ) -
1H pyrrol o] 3, 2- ¢ NT- A7aNi NE ., NOO Cd HN
HCI 25 A solution of " HCI

4-[(3-chl orophenyl)am no] - 1- met hyl -1 H pyrrol o[ 3, 2- c] py

A sogj.‘tﬂhngf g@ ér%l@)‘iﬁin 1([1%15’1 Q0. &x?olgt'?)ﬁ—c] yridine-7-carboxylic acid
Ko

(25.0 1 as Saetdr e %XVIP rp{l))e zrc])tr}azole (14.00g), N-

|
“ﬁ ar E‘Qg
ethylnfoggheline (42mBy hythylS-Galiget 9rnlyp%rﬁn>%ﬁ|b%bw§‘f‘c T GEEorHE 419-039) and
morpHojiglr @Ry itd8°¢ 18deD 3ggpn aviidl stirrugp Yofker 28h,(thel sefntion was Q@ grated in
vacuo léﬂ(@ﬁéatc@rxgi@f‘a 43 ssthiafel k&tBum &rﬁ&ﬁte%ﬁ@ml} R Wwadry300a)). VIR mixture

was eé&ﬁ%& glt‘?té g gi Ietﬁa’%1 (gg% rllqd %%m e(Wthd ub%ﬂ? rgamc fxtracts were
evaporpize i aetisr Ehe TEGIeE PUG eég’wlelwné RPALOZRE: (A Pistage silica column

(800g R 6idtidg) withethyt hestatoiepneed;l tr 7:8dto( 2lue $orffeeohagmnf dhe title compound
(26. 9g§xw}ﬁy§ﬁo§1 d@eﬁee&eeeaaadom ab)eid mefhaudlqREDmITes treasidduith M@ hydrochloric
acid 18 eth 'l%ﬁl th%}? Iafégrﬁ%é’uoo Nraufkiof 89 ﬁle%ilél&awuh ether

%ﬁg acet ate- hexane (1:1
fouo“’tegl’??ﬁ t‘?’b"“@l 8@%““82%26 §¥ the title conpound
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(26.99). A portion of the free base (21.99) in

nmet hanol (250nl) was treated with 1. OM hydrochloric 35
wa@eood/1zn4di et hyl ether to pH and then evapor aP€EP2005/006182

vacuo. Trituration of the residue with ether followed

by filtration yielded the title conpound (22.75g). 56

roms WA Akt P REHL ERARGS00G e $ [NW 371
‘H—Wﬁ%ﬁﬁe@mﬁ&g@ ﬁ@% LT L0950 %) 7m0,

7.40-7.0264, m), 3.73-3.92 (7H, m, 7.1 (1H, d), 7.40-7.60
(6H, m. 5 Conditions, Hardware and software used for

CondxthﬁsS $1al i 6 hRd sditl fie Bsud fhi PRtd BifectdSA bW urigiestidnBystems used in
_xgg‘l s th%e? 25 to 246 Hardware Waters 2525

Examp @y—é’%—enfm 2 Mbdul e, \Mters 515 Makeup Punp, \aters

Hardwaignp Control Mdule 10 Waters 2767 Inject Coll ect
Waters YEtseisary6radient HModuleli Véatern/Alocgelieup D réaters Bemphented Module
Waters é"f 47N EPERNIER Whters \(hlginsF14QcdBlasagGp Botar01906 Ehotodibdestoray

Dectect%ro ?x{ategsaf(ﬁ %kﬂr&ﬁét&r Gildh b@?ﬂacﬁélp&ﬁlec\ﬁ!@ls Gﬂs&lQigF@&tJ&fe collector

ers Massl ynx version 4 Colum 15
Softwakes| urms used are Waters Atlantis, the dimensions of
Waters Whbshfnxaewsiotdnm x 100nm (smal | scal e) and 30nm x 100nm
Columf | arge scale). The stationary phase particle size is
The colﬁ:ghs w0 ¥ % IS AtlantrsAC{Heeﬂhﬁ%ns;ﬁﬁg Uﬁf/‘ﬁlc}rarm&htxﬂ 0|@m111 (%mlllsoiale) and
ni c solve itrile + 0
30mm ’u‘:bqﬂfﬁ“b(kﬂ%‘? yale B)ZOThle/ﬁ%gmbaﬂ' afe\Peaﬁ{def%%g %ol © Wt er
Solven80: 20 Needl e rinse solvent = Methanol Methods There
A : Aqitbes sbiveit =Wathotl 8.1 Ysidmeméhdi ng on the anal yti cal
B:Or ﬁ&ﬁﬁ&&@%&éﬁﬁu@&bh%mmm of interest. They all

gﬁ |ms whi ch conprises of a
Make“fﬁm?ﬁ“% E:gl]dwgéﬁ owed by a 13.5 2?5 ninute
Needle gigsespivedt| T

M re- eqU|I|brat|on step. Large/ Snal |
Metho&cale 1.0-1.6 = 0-20% B Large/Small Scale 1.5-2.1 =

There aleforanbthbds hﬁﬂg@ﬁéﬁﬂﬁk n Seahyt@alQentibntinB30f 86%wMpound of interest.
They alk?rvg% 1§r§q1|11kut§ﬁﬁl he 2wlﬁc}f1’ c&n s b1 a9 WonBnutd aEiEﬁ’c%l[cﬁs?eﬂ b 3.5

bove 1% aveaflowrateo ei t her
minute 9pfHg H“’?hr?“E'S‘?T%ﬂul” P EFPor 40mi s/min (Large Scal e)

Large/So@iScilon .0Ex@mPt28% B4 Route 2,25 to 246 were run on one
Large/mantslwleﬁ@u DwilpgsEyst ems, MS3-2, MS3-1, MS2-2, NB2- 1,

L A A g A e b o
Large/Sp ﬁ% l@gt é@?g‘? B agilent 1100 Degasser, Agil ent
Flow rgt¢00 Oven, Agilent 1100 Controller, Agilent 1100

All of tﬁé-ﬁﬂihemeﬂmdé&faeaf sfl@&Qrabef$ither 20mls/min (Small Scale) or 40mls/min (Large
Scale)

LCMS for Examples 24 Route 2, 25 to 246 were run on one of the following systems, MS3-2,
MS3-1, MS2-2, MS2-1, MS1-3, MS1-2 or MS1-1.

Hardware

MS3-2

Agilent 1100 Gradient Pump, Agilent 1100 Autosampler, Agilent 1100 DAD Dectector, Agilent 1100
Degasser, Agilent 1100 Oven, Agilent 1100 Controller, Agilent 1100 ALSTherm, Waters ZQ Mass
Spectrometer, Sedere Sedex 85

MS3-1

Waters Alliance 2795, Waters 2996 Photodiode Array Detector, Waters ZQ Mass Spectrometer
Sedere Sedex 75

MS2-2
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Spectroneter, Sedere Sedex 85 10 MS3-1 Waters Al liance
2795, Waters 2996 Phot odi ode Array Detector, Waters ZQ
wor®s/181ect ronet er Sedere Sedex 75 MS2-2 57 VELT/EP2005/006182

2005/ 121140 PCT/ EP2005/ 006182 Agilent 1100 G adi ent

Agildd 00 AGdibi Plimp, 1081 RADOOBADEDdcaLtor, Agilbr N1 00L& asser, Agilent 1100

' t ' |
@%ﬁ? 8 R w20 ML Sor il BF Mgy bR N Bher
© Gel” Sedere Sedex 75 MS2-1 5 Agilent 1100

MS2¢c} adi ent Punp, Agi |l ent 1100 DAD Dectector, Agilent 1100
Agildde QBRSREdierARung,Algildnt D000 NP Decté@or, Apilent 1100 DegatdroAdirnt 1100
OvenALfts 1 2 MBSEer SRSEL 7ML ALs S&J@&oﬁ%&r 4(91%015&(535 S})glggé WD, Gilson

son . 233XL Sanpl e.Rack, Sedere Sedex 7

233 %aé’?pielﬁc 1%%1?8%%@5?,5 Waters 996 Phot odi ode Array
MSIigbt ector, Waters ZQ Mass Spectrometer 10 Sedere Sedex
WatefSA Ndoe 279 A§V dteen 96 Pho diciadirgnDeteurpWV atbgyi 2EMass ISpOGrobeior
Sedelescligcisor, Agil ent 1100 Degasser, Agilent 1100 Oven,
MS1: ilent 1100 Controller, Waters ZND Mass Spectroneter,

—& | son_ 402 Syringe Pu G lson 233XL Sampl e Rack, .
Agilegh 40 radiend R ump, Amlenid 100 D iagcicctay, ietient & 1 assgip rgiient 1100
Over 9@ileh bt AdTonttelledr Watyrs B2 Mesr Spedivnmetes, Apa¥sSyringe Pump
Gilsoa288X1 GampIE RackSBERISed80BX 75 The software, col um and
MSI§P| vent system used on the above systens were the sane

—and._was e rdeﬁgl9L§ | ow. 20 Software WAtesrs ssl ynx
WalGEA LR 2755, B oGO B s P e Oeter
Sedept3edent 755, t he di nensi ons of which are 4.6nm x 50nm
The 3dT6va¥t,dblugihaing soRORSHstaA ibddundhsabove byStediviwerb theQhnie Ridwas
faed yeous solvent = Water + 0.05% Formc Acid B :

;e‘;oOre gr%ﬂc solvent = Acetonitrile + 0.05% Formi c Acid

. hod The generic nmethod used has a 4 m nute runtine,
WataphMesslyas figreipaseid of a 3-mi nute gradi ent (0-100% B) 30
Coluionl | owed by a 1 minute colum flush. Flowrate The
The &}?Lgﬂr%ussEEIs Ragathd A tignts] aiFRALorRbof WhithThre Flohn £XGHMR! EheRaionary

and.. .

phasil-”[ﬁ}"if(‘%?edﬁ?%nr}'o- phenyl am no) - 3- net hyl -1 H pyrrol o[ 2, 3-c]
Solvents j i n- 4-yl |- 35 1-pi peridin-1-yl-nethanone and its
A : Agpeous stilvant +déateg al 0.05ZHBormic Acid
B : Organic solvent = Acetonitrile + 0.05% Formic Acid
Method
The generic method used has a 4 minute runtime, which comprises of a 3-minute gradient (0-100% B)
followed by a 1 minute column flush.
Flow rate
The above method has a flow rate of 1.5ml/mins

Ove
Sed

Example 25a and 25b : 1-[7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridin-4-yl}-
1-piperidin-1-yl-methanone and its hydrochloride salt

i) 7-Chloro-3-methyl-4-(1-piperidin-1-yl-methanoyl)-pyrrolo[2,3-c]pyridine-1-carboxylic acid tert-
butyl ester
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O HNN I / ~1 G NN H i)

7- Chl or o- 3-net hyl - 4- (1- pi peridi n-1-yl -nmet hanoyl ) -pyrro
wo 0402/13t1a( pyri di ne- 1-carboxylic acid tert- butBtT/8B1085/006182
58 WD 2005/121140 PCT/ EP2005/006182 CH3 H3C O H3CG-O

NHICI N OC N Pnepared in &%sjmlar manner to
Exanple 11 (b) from %"T ( usi ng pi peridine

(191ul) instead of mgprpholi l the title co
nound as a white foan1(3€6 MR DNBC» 5
2.

1.36-1.45 (6H, m), 1.61 ), (3H, s), 3.15 .
Prep{r@dHin arpjmilag n@gnet anwple 13, (tr)e%ns Yerle H*)(?) uping pIReR e g lul) mstead
of m&pB&ine 1dpivsthe till G opolddA a3ih@e fmamsIB@:r@)t wi t h nol ecul ar

ﬁﬁ%@?%)@?b@ﬁ@%ﬁ@@t kYol sf 714 gﬂckd OOQH, m), 356 (IH, m), 375
(lH

0 IEF Iktpyrrolo[ 3-c] pyridin-4-yl]-
t thanone 10 Pre agggqbn a simlar

] B oRsFient &ith Pﬂyjecp ohgrmula Ciokay

7 chloro 3-met hyl - 4- (1- pi peri din-1-yl - _ _

(@) 1'1’?1(5@%% ?heﬂ})’lﬁtﬁﬁbpi%ye Cimyykslbp8-dipyeiainlpyt iptetidind -yl-
-buty ester 90ng; and using 3-choroaniline

“m}f i nstead of 3-bronoaniline and heating for 15

rather than 30 m nutes. |Isolated by MDAP rather than
Prephred trer sitnilomanidr o BiaspA(Defrera 7-chlorey} wethyh(-pipgridin-1-y1-
met}ﬁ 1 BIOPYrididd1-biyBxytl6adiMBDbuty] dste3 @0fri)hndorsig 3-chloroaniline

(50u 1 Qea 1%5%? i 11‘?3 atlt’i3 éa?lﬁk fo2 15 rathelthat id'lmﬂﬁlﬁl ,Iso'lgat&ﬂby(I@UAP rather
than-yntB@h Iz*pqth

laet%t ﬁﬁ%ﬂg&%@ }r%? L (3 ‘12
NMlsId"—DMSﬁ)ml[méﬁljl bmgl @A wplehi3 @éﬂtf%?r PORRub: 4.05
@?t@siﬁ@ﬁlﬁmo 3a)2H, m), 7.60 (2H, m), 8.20 (1H, m) 8.97 (1H, s), 11.1 (1H, 5).
LC/MS

K/Idriﬁ3@&dﬁﬁ&exﬂNﬁmxﬁc@ézhmpbonﬁawetom%mjopyr rol of 2, 3- ]
pyr -4-yl]-I-piperidin-1-yl- 20 net hanone
hydr ochl ori de salt

b) 17HF-ChBrepheaylsnisniAyede-HEpymolaR S pridin- by dinsriding -y
mettaybriediytrodhlytide-sdlt pi peri di n- 1-yl - met hanone (60nmg) was
suspended in warm ethyl acetate (10m) and treated

1-[7- 1or allm%lt]) 9 &B 2%rd]fr§mdﬁp—4 91] 1 h@ﬁlny -methanone
(6015‘%%@@11235@@ 1rt/\gmy?\ eg%i(@éxal) V\%Etr g%tF\tal utton o(%1 13/ chloric
acid(ifo Ginipyl ethidv/id O(dd@s];)ﬂ?@{))nxgqu_wa]slevemtedm{@)dneq_at g C‘(Lkﬂipr vacuum to afford
the tRleShmpeund F5dnadl 3.26 (2H,brs), 3.67 (2H, brs),

é 5" 1&?1 (2%41;? ét"tzrﬂsﬁrs) Z 15?5&3943 28028, 17rs)7§ 61 @H brs), 7.36
(1Hc‘33n§4%€1‘e"n bl ﬁ%@%%?“ N0 30
LC/BSa[MHd 39§ consistent with molecular formula C20H21

1- [7 (3 FI uor o- phenyl ami no) - 3- net hyl - 1ktpyrrolo[2 3-c]
a%ﬁ) 4 (3’ Fluots- eﬁ?fahﬂdﬂ%—xﬁéﬂ&l—l@bfﬁﬁl@[Zﬁs-c]pyr1dm-4—yl] -1-piperidin-
et anone

rllroehlon e salt
HN
SO O
F N
Prepared in a similar manner to Example 4(d) from 7-chloro-3-methyl-4-(1-piperidin-1-yl-
methanoyl)-pyrrolo[2,3-c]pyridine-1-carboxylic acid tert-butyl ester (90mg) and using 3-fluoroaniline
(46ul) instead of 3-bromoaniline and heating for 15 rather than 30 minutes. Isolated by MDAP rather

than trituration with diethyl ether and then dissolved in diethyl ether (10ml) and treated with a solution
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CH3 O HNI \' / I N FNNHHCL Prepared in a
simlar manner to Exanple 4(d) from
wQ@ 20kl1oriae 3- et hyl - 4- (1- pi peridin-1-yl - PCT/EP2005/006182
nmet hanoyl ) - pyrrol o[ 2, 3-c] pyri di ne-1 -carboxylic acid
of 1M B drodHidritlacidsh @ieth{OHEE 10a8shs) Theglixtré WhndvassRited 44@ d8&d at 40°C

undeﬂéa@ td kPR 8L comddh l ine and heating for 15
o o NPt h
(1, a) R, GO0 (IFS O 55 GHA T-BCL B, L %O S1E Sra il 65 (1S,

LC/MB [ADTY/33 2 dohditeRGTHHERADES HHETS Z,0HaFNJO hydr ochl ori ¢
acid in diethyl ether (10 drops) The m xture was

Exarfl‘\{}ge?z?r ?4‘@9780%7'85 lgleﬁ\fat 4(91y (; m gyirog)é{,f-rﬁ]%’yridin-#yl]_
1-pipgridin-1-yl-methangnge any its )h}’d@d!!ﬂ“QW 3.24 (2H, brs),

3.66 (211, brd), 6.95 (1H, gl (211, m, 7.50

(111, s), 7.55 (1H, s), 7. rs), 10.0 (111,

brs), 11.85 (111, brs) consi st ent

w th nol ecul ar fg‘r mul § H21F\N4 Exanpl ¢ 27a and 27b:

1-[7-(3- Met hoxy- phé@ NTet hyl = pyrrol o[ 2, 3-c
Jpyridin-4-ylJ- 1- plperldld*l yl - nethanone and its
hydrochloride salt CH3 O HN | NNN H 10 a)

a) PrEfafiaan s@hnmar Barkitb FREMPIBINAR HrofO7- &ﬂ&mllﬁetmyad)(lfp{;@ﬂmm-l -

meth Srp g) &ﬁg]%y 1ne[ Eg%ﬁﬂz&e{ “ﬁﬁ] Bﬁtyfééastegg%n‘llg and usmé3-

met P@fa{llllﬁ% 5§p glgtle%dro (%ﬂrﬁ?an eqiingdor Iniéfuil}ar)g e(l)| migges. Isolated by
MDABsrthe) thimisitusatipn ofith3liethyd etberre Bive é[h(ﬁdmﬁb@wmhgnyﬂ@mnq)53-methyl-llf-
pyrrdisi B @pytibima ﬁplmﬂeﬂmﬁa ylnfaladrededyg). MDAP rat her than

Nw%g[s?(iﬁ 'ﬁ%ﬁ é’(zt}{;é ;%d@éﬁ; E&%% 12t|1(§}19é)vﬁ3 f%brs) 3.61 (2H, brd), 3.76
(3H ? é 8?1(1 B 736 S b L, 9).
LC/NS 5M) Qﬁwxjﬂéﬂwgwesu&rg@?n @ﬁ@n &2, 1.60 (41-1?

brs), 2.12 (3H, s), 3.23 (2H brs), 3 61 (2H, brd),

b) 1- ? Q\/Ietﬁo?k fyi-‘ g’ﬁnun@ ﬁx%etﬁ%ﬂH 193511)010[27 3-%9)}’&&1;11 ylf-ﬁ Rlpc?ﬁ(ﬁlﬁl-yl

a0~

62 (1H, 8.72
mﬂh]fmih¥ ﬁm CYNB [ MVH 365 conS|stent MAth
nol ecul ar fornula C21H24N402 20 b)
1-{7-B-Metho8r-penjlexino phrerthly b il-ppgol 82 Fethyyidio- -y by mirstidipd - y8-nesthanone
(sodgp Wab @us ed/i‘n]walm RihpEdckigie (Ot ydnd teRbORITION S 1ution of 1M hydrochloric

acid %%tl g@ '&hee rl}l)l/l t{tﬂnﬁ1 v:/,]ag evapo rﬁa%etd ﬁnﬁ‘ drllcl(—il- ab 31/0r°Cr3 gfldef Eacgum to afford
the tifl peri di n- I nethanone (50 was

NMRs @Mﬁm@ namaf hrsmlrﬁ}l(41é,dﬁeet),eﬁlé(éli(ﬁm3)26a(ﬁﬂ,bcsa 8, brs), 3.76

(3H, W, 6187 @1rs @), ut12@e,qd), 7129 (0 o8), o33l (0K o, 7.B(1HE), d6p Hjsptdyd (1H, ),
lzs@g@p (10 drops). The m xture was evaporated and dried

der .va | e conpound
I\‘/‘ﬁ“s(‘% %BR%IE‘S)"%%‘% f%@ueaz‘?ahﬁ»&?éz 1, 6r1m( 4H,
brs), 2.15 (3H, s), 3.26 (2H,brs), 3.66 (211, brs),
Examplé @8: {-311B3-Cggno-fheBylamhinb}-3-nebthyl-1 Y rfdléf2,3e]pyridiz2-yl]-1-piperidin-
l-yl-%ﬁ%gon?&thde()c;ﬁﬁ)r{d%Hlt s), 7.39 (1Ht), 7.69 (11-1, s),
. , S), CH

HN
/©\ O
~ N
NT H HCl
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12.50 (1H, s). 30 L M5 [MHO 365 consistent with
nmol ecul ar fornmul a C21H24N402 Exanpl e 28:

_ wa2(08A¢B84Cyano- phenyl ani no) - 3- et hyl - | H pyr r ol BCREB2003f06182

yridin-4-yl J-I-piperidin- 1-yl-nethanone hydrochl oride
%h‘i SR8 maher'to ijanmlé\h M Hoﬂfﬁl:hlo%&i’» %tm%ﬂgﬁéﬂcﬁﬂ—l%@-
nlet}Equ E%%%ié?—c Plnglne-l? c%%a}[y?g a&&‘ teﬁ-b%t}megtgr@dm &l usﬁr& 3-cyanoaniline

(56mp) instead @f_%brﬁ@pem},lpne&nQ &eaap%@ic L 3pether thg,rr 30 minutes. Isolated by MDAP rather
thanneuhatiovowitl) dipayliretieo iRl tBercunendediimeshyl-acedat ORypliapd fredied with 2
soluli® df- m/pﬁ)w}oc%h@ heid Syl aﬂne: (lu@ 81085) SFHR YW RIQ RV ds lefporated and dried at

O°d ér{%ﬁntg‘)ac 3%grdc%{le gﬂe@o and heating for 15

NME {4 MSO] oyl R, ek e Z o e cilidnhestphbo 755
7.62d¢Hyh), 0b (1L &), 88O, shrlf- Ot drad WMAOHL.TS: sol uti on of

LC/ME DVHT 360 batsiseniawittmblacuttr édryda GEHN;O( 10 drops). The
mxture was evaporated and dried at 40C under vacuum

Exaglp ffor zé};lp & f-é-@dgroaﬁl%#ﬁgﬂgng g%tli)él& rrol%f) ]Qﬁrldm-4-yl]-
1- (l(lzclm:@ry) -thlsmera)hetzm YBrleythawons ud its byd t7 91

(111, d), 8.33 (1H s), 10.9.(TH brs) 11. 90 (1H,

brs). LG M5 [ MH] 359 ' h nol ecul ar

formula C21H2INS0 10 Yany.29b :

1-[ 7- ( 3- Chl or 0- phenylan¥ho neth mlH—pyrroIo[Z 3-c

]pyridin-4-yl]- 1-(1,1- dIOXO 1l

6-t hi onor phol i n-4-yl)-methanone and its hydrochl ori de
i) 7-6aChlofckphenytdivshibo)M -Rethdh 1 H-pyrold[2,5- d]pyridine-4-carboxylic acid

7- (3- Chl or o- phenyl am no) - 3- net hyl -1 H pyrrol o[ 2, 3-

c] pyridi ne-4-carboxylic acid Ci{8 O HNI OH C NNH

ne- 1, 4- di car boxy

A m xture of

7-chl or o- 3- et hyl - pyrr olLef2" gl

lic acid 1-tert-buty 0 ([200ng) and

3-chloroaniline (0.6&nt) , ANdi oxane (3ml) was

heated at 110C for 16 hours The reaction m xture was

diluted with EtQAc and basified with 1M NaCH, the
A mirure of1 3-chiaye3 -matigl-pyesola{ 28 ipsriding | dlicdibbkdig apid 1gedr-butyl ester
odtsd) Bk I-MubHehnikiR (@%ﬁ&ﬂ) ¢h B4-BloRsie Richitvas helid@ aT10%C fof 1 @liddrs. The
reacl S mtsled SES R i A ANRSNEG 5l L HARGOH el dd Bl s

ver
extrmagg peigified to le usmg lM HC] to afford a pr601p1tate € preclplta e was filtered off

and washed with water until neutral. The solid was then sucked dry and dried over sodium hydroxide

at 50°C under vacuum to afford the title compound (197mg).

NMR (d°-DMSO0) & 2.38 (3H, s), 7.02 (1H, d), 7.37 (1H, 1), 7.43 (1H, s), 7.44 (1H, d), 8.19 (1H, s),
8.32 (1H, s), 9.18 (1H, s), 11.30 (1H, brs), 12.33 (1H, brs).

LC/MS [MH'] 302 consistent with molecular formula CisH;,CIN3O,.

(a) 1-[7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c Jpyridin-4-y1]-1-(1,1 -dioxo-175-
thiomorpholin-4-yl)-methanone

To a solution of 7-(3-chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridine-4-carboxylic acid
(150mg) in dimethylformamide (4ml) was added 4-ethylmorpholine (253ul), thiomorpholine 1,1-
dioxide hydrochloride (90.mg), 1-hydroxybenzotriazole hydrate (105mg) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (115mg) and the solution stirred at room
temperature overnight. The dimethylformamide was evaporated and the residue dissolved in ethyl
acetate (40ml) and washed with 5% sodium hydrogen carbonate solution (25ml) and water (25ml).
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at 50C under vacuumto afford the title conpound

(197mg). 25 NWR (d6-DVMSO) S 2.38 (3H, s), 7.02 (1H,
walrqo5/4238%0 (11-1, t), 7.43 (111, s), 7.44 (1H, PBEQT/EB2029006182

(1H, s), 8.32 (111, s), 9.18 (1H, s), 11.30 (11-1,

The &2 a?ﬁo la w%égdr(eli RO hnd apdyied Mdhle 2807angOdIE ThE asiduemvidtriturated
with die yﬁ#%c Eﬂ#‘l%@ a whife s (?ng-ﬁclﬁo Q@lte#d]q)fﬁ ﬂCkfi/drdrr}cl) heJ[l drled at 40°C
undeq yagpyre forpfterd thy L&i%@wl 6388)| 16- 30

NMR (aF-DIMBQIR0L.1l h ¢34, y), 2492157 681hme), 694 @Hsé), 81 0L bf 7.38 (1H, 5), 7.73 (1H,
d), 7% (31, Q)hls@ﬁ@m 5), 9.45 (1H, st 11.65 (1H, brs).

LC/l\g $\Uﬂ¥t gﬂg g sm?%gﬂﬁiﬁo &%&Xﬂ’rﬂu%y(?g 1&1‘(9 ri dine-4-carb

or nam e (4m) vvas
added 4- et hyl nor phol i ne (253l ? t hi onor phol i ne 1-
b) 1-f-@x e phcybotinayBinkshyl-9H-nygplo[213-h jriridiryhd h -6t id’é?zQﬂlb
thlorﬁafﬂ{oﬁhﬂ )L A&AEoneéRirckhibBddadlt

| met hyI am nopropyl ) - 3-et hyl carbodi i m de hydrochl ori de

A salE PTG AES orR L TP B A R Qe g%ﬁfﬁﬂ? L .
soluttonef i Mdiydueehlaiicsasis] ip digthivhetear K1) dropgy Thareenl BORIY Prgpigitate was then

ﬁlter@@&h@@ sivdet, Budi8d &9 dien dridvyd HO e mdeavdonmatoaffon the fittecompound
61 WO 2005/ 121140

(52 % and wat er (25m).
1 n s dried sS4
(55)8 2?32@% ?é é-gi}g (gérifq%rg%zé}g?l{ he resi dfj('\e/gvvas)
LC/M$ |[Whﬁ]é’dl’0nwt‘tlﬁ wifp aokgrladpmans Cotly G GsSuhi t e sol i d
which was then filtered off, sucked dry then dried at
Exafiple 304768 30M:3C L@Bl&ﬂ—lﬁfeﬁﬂﬁﬂlﬁoﬁs-xﬁdti)‘lﬂﬂcﬂffﬂﬂ 3-djpSrwne-4-

carb’g\lﬁmx@&(a(:i%ﬂc obyity mf%lg'i ;u(nic%%]ld 1? )hydf%glglg?%l%?t (81 17 g’)é,

(111, 5 d), 7.82 (111, s), 8.32 (111, s), 9 45 (111,
s), 11.65 (111, brs). LC/ M5 [ M& 19 consistent with
nol ecul ar for rrul a Cl9H1935 1N4|

- myEhyf - T pYThol of 2, 3-¢
]pyridin-4-yl]- (11d¢]
t hi onor phol i n-4-yl) - met hanone lhydlr ochloride salt 10 A
sanple of the free base (70ng) was dissolved in warm

a) PrFH} dind 13 f?x?gl ﬁaﬁr&pﬁﬂ@xaﬂ he 20 { %ﬁdhé’uohﬁio@d o$ Bkathp1©29(D fusing

cyclqbélgﬂll%?t 8?1}/(% %foggf {;J6@ 8gig§glst¥ad %%Q&rho ﬂq%{lgﬁ r%ﬁ)}ude-[mggrochlonde

to af§ird 7-63-chleraehenylagrino) BHaghdr Haryrglol 4dye tyefRe -3 eﬁﬁwﬁ
cycléthityamethylhenidd GYragiconpound  (52ng). 15 NMR (MeOD) 6

mi%% 1284%11:1%)93 9683 (2Hr)m) 12214(%H7s)72,5(1 ﬁtﬂs (18, m), 3.29 (2H,
£, 6

,@%%%7%%2 ?r’/g E grﬁg 6géf W) 3rgsf o ka6 (11, 5), 9.33

(1H e 3LIH | (B drpheny| ani no) 3- neth | - 14 pyrrol o[ 2, 3-¢
LC/MByMIdi] 065 ébnsxstautb\omyﬂldlapulacﬁocfmdg/@ioﬂb uﬁﬁ‘}/ﬂet hyl - anmi de
and its hydrochloride salt CH O HNI~~ HCI HNN

P r i
5 7P SHPhEag m%a SnBUSElL h%ffd*;f%%”"]%f?%m@ Fikid 2
cycleRreyigpihyatds drog ﬂ%esﬁ drochl ori de (63.8ny) instead
of thlonnrphollne 1, 1-di oxi de hydrochloride, to

Pre eﬁ@l{ éjsnmlar manner to Example 29(b).

e %13’41?{@‘1550)2&88? diy/luy)l H pyrrol o[ 2, 3-c
o] %? S o Y 1

(211, m, 2. 21 (311, s), 2.50-2.55 (111, m, 3.29
Exafnplel 31a and 31b: 7-(3-Chloro- phenylammo)-3-methyl-1H—pyrrolo[2 3-c |pyridine-4-

carboxylic acid cyclobutylamide and its hydrochloride salt
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t), 6.95 (111, d), 7.31 (111, t), 7.34 (111, s), 7.70
(111, d), 7.82 (1H, s), 7.85 (111, t), 8.26 (111, s),
w@2®3/12113d1, brs), 11.51 (IH brs). LGNS [ MAPGBBP2005/006182
consi stent with nolecular fornula C20H2135C1INAO. 30
b) 7-(3-Chl oro-phenyl ani no) - 3%thy|-||—|—pyrro|o[230
] pyri di ne- 4-car boxyl ic acif~{cycl] obut t hyl - am de
j r manner to

hydrochl ori de salt ar“@ S

Exanpl e 29(b). 35 N . 72-3. 54 (1211, m,
7.29-8.51 (911, v+ 369 consistent with
nmol ecul ar for nmul a "coor135C1INAO, Exanpl e 31la and 31b:

7-(3- ChI or o- phenyl ami no) - 3- rrethyl 1H-pyrro| o[ 2, 3-¢C

I ne-4- ¢ ar t
o) PrpdD W T Bt R P P e S ER S8 P i
cyclogyiglagne G me) msaad Rf thjoprorphplinsylelydipde hydroshloridg ang the crude product
was pusfievbusingdBidagerakie2 9 (eth 2V apmmdnlivein oethaoel ndictddromxthanp lagthe elutant,
beforé Muhrhtionss exXtanple; Yo rRd-y3 @iﬁr&@h&@lﬁnﬁ{@% el 8 Ahyablo[2,3-¢

]pyn&nlﬂé-&’ Al 188 ovhichi 1a§<d gggdr ochl orlfde and the cr ud(c)a/
e e LA 3 B oL 29 TSR AR o,
d), 7.5e610c 0, .37 {Hs 9t 7. Mlﬁsd)eiﬁhﬁlfb@ 8.84 dftf, ok 848 (1H, d), 8.98 (1H, s), 11.11
(1H, $)- ( 3-chl or o- phenyl ami no) - 3-net hyl -1 Hpyrrol o[ 2, 3-c¢
DX, € de (36nD).

LCWNW%@@@%%‘%S@E 1. 6‘16'5‘61%’“2%%&%@‘%9, tOﬁqa@ln 2.07 (2H m,

2.21-2.24 (5H, m, 4.42 (1H, n:LF d), 32
b) 7-(B{Fhlore phenylagmo@-ifmet}y)l 1H=,py5rglo i ]pj)‘ldln ggrb(ngyﬂqc a@gl cyclobutylamide
hydraBhiddde(sh, s), 8.48 (1H, d), 8 98 (1H, s) 11.11 10
Prepagéhkhaghla}_g{,rh@tﬂ)lﬂglgﬁ% yonsi stent with nol ecul ar

NMR7(8J )gro pﬁen@%i\kl no%}(éH ‘me\l’ﬁm77lg|-(7}31frnrl)(bf§ 7? QHE»S)CIZA'O (H,

brs). ] pyri di ne- 4- carboxylic acid cyci obutyl am de

LC/M$y BVIBEIBS6 cordistesawvith mhelelas fameld GuiL &’ AN@.| ar manner to
Exanpl e 29(b). NMWR (d6 DI\/SO) S 1.68-2.22 (9H, m, 4.42

Exanéyjlé_| 29}1&9 é/gé%ﬁéﬁ- ljmsng) g %e%}ﬂlﬂ%'rr(ﬁﬁﬁggc ]g)}lj_hme-4-
st ek Mes CSu lhreabi sl o
7- (3- Chl or o- phenyl am no) - 3- net hyl - 1H pyrrol o[ 2, 3-¢c

] pyri di ne-4- carboxylic acid (4-tFHaoro- t)-anide
and its hydrochloride salt T\F N;@yH Cl HN
a) Prepared in a simlar 29(a) using
4-fluoroaniline (58.3ngy
Cl

a) Prepared in a similar manner to Example 29(a) using 4-fluoroaniline (58.3mg) instead of
thiomorpholine 1,1-dioxide hydrochloride, to afford the title compound (32mg).

NMR (MeOH) 6 2.31 (3H, s), 7.01 (1H, d), 7.13 (2H, t), 7.28 (2H, 1), 7.49 (1H, d), 7.70-7.72 (2H, m),
7.94 (1H, s), 8.02 (1H, s).

LC/MS [MH?*] 395 consistent with molecular formula Cz;H,;¢*CIFN,O.

b) 7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c Jpyridine-4-carboxylic acid (4-
fluoro-phenyl)-amide hydrochloride salt

Prepared in a similar manner to Example 29(b).

NMR (McOH) & 2.34 (3H, 5), 7.11-7.73 (10H, m).
LC/MS [MH'] 395 consistent with molecular formula Cy;H,;6”CIFN,O.
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t hi onor phol i ne 1, 1-di oxi de hydrochloride, to afford
the title conpound (32ng). 25 NVMR (MeCH) 8 2. 31 (3H,

w@R05/42040 (1H, d), 7.13 (2H, t), 7.28 (2H, t),PCT/RP2005/006182

(1H, d), 7.70-7.72 (2H, m, 7.94 (1H, s), 8.02 (1H,
Exaéi%' e 3304 -th#-]phgh%xﬁiﬁﬁb% e 1-148pl Frold]2, 8 Yhyridih@4-Babaxylic acid

isobyt %Hl 35CI E

-pegyl-Apide TS g’rrﬁdﬁcsﬁlts na&t hyl - 1 H pyrrol o[ 2, 3-¢
] pyri di ne-4-carboxylic a (4 30
fl uor o- phenyl ) - am de_hwygir ochl or]j de_salt Prepared in a
simlar manner to . CNeoH) s 2.34
(3H, s), 7.11-7.7 f] 395

consi stent w t hCfol ecul #r %7 nul a C21H16 1FN4O 35

63 WO 2005/121140 PCT/ EP2005/ 006182 Exa
Prepire(i3n Ohimilpmpinerty Exsmmo ) Methed 26 from ﬂwﬁymp@}né [OQEmle 2(e) using N-
metiyP¥6tutlilAgindh46 FrpPinyteddof ammﬂlolmesmkaﬂbgd thergtlopinpamdd&6mg).
NMRYE g djﬁé@i G583, 929 1N e oY, GL) h2 S3BHGHS).

ared 1h.a anp el
LC/xgs: Hgd 13 f?f??%ﬂﬂ?ﬂsmégﬁksﬁﬁaﬁagﬂﬁ% M6 2(e) using N
5 met hyl i sobut yl am ne (45. 7ng) |nstead of norphol i ne,
Exaipled4: orAdephrel yi-142(3cdhiqrophenylabfing) 3-medURl-(F HyDB(Y,3-S: Ipyridin-4-
st-flecdachedFakobhirialai 7- 297 7,83 (6K m, 10.72 (1H
(1H, brs). LC Msch,MH] 371 consi stent
MAth nDIecuIar formula C2 35CGLN40. Exanpl e 34:

1- Azepan-1-yl - 1-[ 7- (3schtnr g | 240 _no) - 3- et hyl -
H pyrrolo[2,3- ¢ Jp i n-22 1 yI¥- met hanone
hydrochl ori de sal t [ IUN Cl NNHHd

Prepared in a si M1 ar” madher Mo Exa ey Met hod 2(f)

usi ng honopi peri di_ne (52 t ead of

PreRayedei p Sipa mener to Exupple E{?ﬁ)“}?ﬂ, B&b@“&@&ﬁ&‘@wﬁv ééfﬁge) ingpad of
morpidling ex52pighas fhetreavtigsi ey Wasicnended by 24 degxit $2me effhemopiperidine was
addéduitlet @b inldn 16H dtifriron@d SRahittne vk Kéatrden WHEC heafordithatitle compound
(l&é-oc to afford the title conmpound 15 (18ng). NMWR

5 2 ﬁ 7. ﬁ ﬁﬁi' 2.2 (11, brs).
LC/bEf(Sn é{é{% e%f; cg%inw%ge@@lpﬁﬁ fﬁlﬁ%?%%%&sa@o@g
anpl e

Exa ﬂl@3§ﬁ%§%‘2{i}@ﬁﬁ%®ﬂlﬁﬂb}ﬁlﬂ%ﬂﬂhm ~pyFrol2,5-Q| p3idind-4cdapldxiylic acid
ety SRy adB Pty oo

hydr ochl ori de salt

Q%*ﬁ@

(a) 7-Chloro-3-methyl-4-[methyl- (tetrahydro-pyran-4-y1methy1)-carbamoyl]-pyrrolo[2 3-c]pyridine-1-
carboxylic acid dimethyl-ethyl ester o

H,C -
H,C ; OW/N
e g ~ I
x CH, o
cl N

Prepared in a similar manner to Example 11 (b) using methyl-(tetrahydro-pyran-4-ylmethyl)-amine
hydrochloride (280mg) instead of morpholine to give the title compound as a yellow oil (540mg).
LC/MS [MH'] 422 consistent with molecular formula Cy;Has™ CIN;O,
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O HN/ \' I Br 010 HN HCL (a)
7- Chl or o- 3- net hyl - 4-[ net hyl - (t et rahydr o- pyran-4-yl net h

w@ kgosaarib@noyl | - pyrrol o[ 2, 3-c] pyri di ne-1 - car bBRYEPZN05/006182
acid dinethyl-ethyl ester CH H C H3G~0 ~N Fi3C I
No\ cH3 0 25 CI N Prepared in a simlar manner to

(b) 7%%2% Qeg#%m#}«;ﬁ?-(r)nep 1- 1H-p2£1'r01]o%5 ﬂw d1ne-4—carboxyhc acid methyl-
(tetrqhy@fp@mpér}{ha@thj(lk  nor phoI ine to give

the title conpound as a yellow oil (540ng). LC/ MS
Prephrd i siflid nfaRiks LSR8l @) fr 6 7 @E181 33 - mb B 1A rfethyl-(tetrahydro-pyran-4-

ylme%%i)—ca%amoy:’ld\ls oloeté 33{:\%%891 / -1 ]cgfbgrxd‘ﬁlc %’&I ﬁﬁf’e%@? 5&191%@1155@ 20mg) and 3-
brompm(a@mB,P@%QWéﬂWgﬁﬁhmatqgg%¥ AYFF sifigg %Wl}ltg}g&@ ethyl ]mﬁg;l g rather
than dtitmetieh- wittr diethyllether. Tb¢ shltferniaiipn was as Example 4 (d) to afford the title
compdufd &ﬁh&ﬂro pyran 4 ylnethyl) am de hydrochl ori de salt
NMIg(d?ﬁﬁ& O) 098 (s t( % rﬁf (18, tRs 28 @udd)d) 8550V 1H,m), 2.11
GH. M.ty p A1) 1k 54 [tﬁ% gs]"bégéﬁ Va3 (4B gy, 7.747.85
(ZHJQLlédﬁﬁﬁﬁmﬁﬁﬂﬁﬁﬁ(ﬂiﬁw$ est er (120ng% and 3-

B

LC/MIS QNN add doasistEy with metbcbiyr BimilaggHgBON@E ogr aphy over
silica gel eIuting with ethyl acetate rather than

h Th
wsaea g A B oL IRt s
methyd-(tpyphydre-p -yimethydzamidehydppehlaridesalé 1 1y g | 1. 42

(1H, brs), 1.62 (111, d), 1.85-2. 04 (1H ), 2.11 (3H

d), 287304(3H d) 0%234 3.34 (2H, t),

3.73-3.90 (2H, M, 738HN%AA\ 7.74-7.85 (2H,

d), 11.15 (1H, brs) LC/ MB [ MH] 459
2N Icnag

consistent with nD a 8 BrNAO2 15
Exanpl e 36:

7- (3-Chl oro- phenylan1no) 3- et hyl - 1FprrroIo[2 3-c] pyr
i di ne-4- carboxyllc aci

Prepmed iy SpABORANAR SSBRISHAl Fg P Rsbisgt-§ mopfh b ety -tetabydro-pyrans-

yimdiydy-actiroy il gerdel2i3-apiBid@e- IHmrboxytic@r{d dinetipl-etyhestar(120mg) and 3-

hlo%a%ﬂlﬁé Bsteddbf 8-bedniahBihe. PRARET byl Blotpeadifuinttogfaphy dvepsilica gel eluting

with 6Fhr¥e ?c}%i[afe)rgthﬁéiﬁ%tuﬁugmtﬂ efh%rlt e%IeF ql?&{ i roRYHiiBR wiks as Exa fle 4 (d)to
CatleopoHd

pyrrolo yrldlne-l-car oXy
affo Qﬁl €t hyl ester }120
NMR (d®-DMS0) & 0.92 (1H, m), 1. 33 (1H, m), 1.42 (1H, brs), 162 (IH d), 1.85-2.04 (1H,m), 2.11

(3H, d), 2.87-3.04 (3H, d), 3.20 (2H, 1), 3.34 (2H, 1), 3.73-3.90 (2H, m), 7.28 (1H, brs), 7.42-7.56
(3H, m), 7.67-7.83 (2H, d), 10.80 (1H, brs), 12.40 (1H, brs).
LC/MS [MH+] 413 consistent with molecular formula C22H2535C1N402

Example 37a) and 37b): 7-(3- -Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c |pyridine-4-
carboxylic acid (Z-methoxy-ethyl)-methyl-amlde and its hydrochloride salt

e

a) Prepared in a similar manner to Example 29(a) using (2-methoxy-ethyl)-methyl-amine (45.7mg)
instead of thiomorpholine 1,1-dioxide hydrochloride, to afford 7-(3-chloro-phenylamino)-3 -methyl-
1H-pyrrolo[2,3-¢ Jpyridine-4-carboxylic acid (2-methoxy-ethyl)-methyl-amide (36mg).
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chl oroaniline instead of 3-bronoaniline. Purified by

Bi ot age chronmat ography over silica gel eluting wth
werdwglizaget ate rather than trituration with di B€TEP2005/006182

ether. The salt formation was as Exanple 4 (d) to

I bl :
NMlgicfﬁ NSO 1lobidl @ é@ﬁmww ((FOapY 32 %@I{ HIE\J/Réz( Gi@ri %@2 &151 dy, 7.62

, = 1.42 L
“H’d;j,%%i(ﬁ d%r%’i (%’?Eﬁ?#)(l;]ﬁrﬂ}?f“)'(sH gl) o 2. Izr3723. 04 (3H,
LC/N$ [MBT'D 373 pusistent yith golpgulprdormyla CisHz 7610090 (2H, njy |

7.28 (1H, brs), 7.42-7.56 (3H m), 7.67-7.83 (2H, d),
et s 4 e g o

Prepgred BuLachmid 50a8pRa 8 FaemiPlo”®3- met hyl - | K- pyrrol o[ 2, 3-¢
NMR MeOH) 5Hd-90-4.60a1 Bdyay)l 7.83-8.49 (PH, m).

LC/NIB -[VBE N Oxycofifit it eloehacidingl@a e, PEEN,0y.dr ochl ori de
salt CH3 O HNi '-~o0CH CH3 3 CI HNa) Prepared in

a simlar manner t | e 29(a) in .
Exappler Bk g bRy el i et oo Sty 7 Pl o lpyridin-
4-yllemethamanghol i ne 1, 1- di oxi de hydrochl oride, to afford

7- (3-chl or o- phenyl am no) - 3- ?¥b 1H pyrrol o[ 2, 3-c

] pyridine-4-carboxylic acigl

(2- met hoxy- et hyl ) - net lyTyam

2005/ 121140 PCT/ EP200%/ 006182

65 WO
-DVBO) 8
1.99-4.11 (1311, m) &76.97 W11V d), 7.32 (111,

t),
peogplig gyl sty e gl b hbono
1,1-digdd hydeoshlovide qroapbihalchy mpctipp Hifg vas etgvied xtraz2pg of

azetiding SraCinided aftep kreriyitial TbneiriSs awd tHeyhixtube Ipyted af 10D°Z; t8 afford the title

compdMll (nfae- 4- car boxylic acid (2-nethoxy- ethyl)-
g2 . . o
RSO dos LS 3331@;#0‘?%@ PEIREE Foalg BBt oas e
0, 6.59, (1B, 08, /L 65193 (I D .y Ms [ MH}] 373 consi stent
LC/MB t [V Bélcashsisterft avithuroteca0ibpmBsCisNgURIN,010 Exanpl e 38:

1- Azetidin-1-yl-1-[7-(3-chl oro-phenyl am no) - 3-nethyl -1
mf Yt AT B Rl
carbggylioaciddt-upraberyitmids pd s Bypschiorilesali of

t hi onor phol i ne  15={, 1edi oxi de hydrochl ori de except

that the reacki Ot tAQE isjended by 24h. An extra

52mg of azet ne er the initial 16h
stirring amd>¥hewmxture heat®drat 110C to afford the
title conpound FZOng). NVR (d6-DVSO) 8 1.38 (311, s),
1.40-1.50 (2H, m, 3.16 (211, t), 3.32 (211, t), 6.05
a) Prefiatdd ind pimilar 88nnePtb Example 29(a) using 4-fluoro-benzylamine (65.6mg) instead of
thiomorpholine 1,1-dioxide hydrochloride, to afford 7-(3-chloro-phenylamino)-3-methyl-1H-
pyrrolo[2,3-¢ Ipyridine-4-carboxylic acid 4-fluoro-benylamide (74mg).
NMR (d5-DMSO0) & 2.17 (3H, s), 4.47 (2H, d), 6.96 (1H, d), 7.15-7.32 (6H, m), 7.81 (1H, d), 7.92
(1H, s), 8.36 (1H, s), 8.83 (1H, t), 9.67 (1H, s), 11.88 (1H, s).
LC/MS [MH'] 409 consistent with molecular formula CpH,;5”CIFN,O

b) 7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c Jpyridine-4-carboxylic acid 4-fluoro-
benylamide hydrochloride salt

Prepared in a similar manner to Example 29(b).
NMR (MeOH) & 2.23 (3H, s), 4.57 (2H, s), 7.06-7.69 (10H, m).
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t), 6.56, (1H, d), 6.85, (111, s), 7.03 (1H, d). 20
LC M5 [ MH] 341 consistent with nol ecular fornula
W@ 73%C1IN40. Exanpl e 39a and 39b: PCT/EP2005/006182

7- (3- Chl or o- phenyl am no) - 3- net hyl - 1H-pyrrol of 2, 3- c] pyr

ol yNaoi de and its
Lcwﬁgj by ﬁ‘fog%?%%&%g{"{tﬁréﬂﬁﬁb%aﬂbﬁuﬁﬁf%{’g?@sl NNF H25 a)

Prepared in a sinmlar manner to Exa usi ng
Examplg Hpansl 9bh & iHorephaylagHng)- %ﬁsﬁhé'anﬁfwrm o[2,3-c|pyridine-4-
carbbRilio arEid ph2ldimehyl-preplilpaxinide ahd ts lmahrbdiloritte, sakto af f or d

7-(3-chl or o- phenyl am no) - 3- hyI 1H pyrrolo[ 2, 3-c

] pyri di ne-4-carboxylic a 4- f [Quor o- benyl ami de

(74mg) . NWR (d6- E 447 (211, d),
6.96 (1H, d), 7. 15
30 (111, s), 8.3§ I\&

@111, d), 7.92
(111 7 9.67 (111,

s), 11.88 (111, s). LC/ 409 consistent with

m)I ecul ar fornmul a C22H1835C1FN40 b) 7-(3-Chloro
a)P Ild? ig?gu rg%nglmecg %%L C}L 8 & rﬁs?xﬁ%é@eﬁty?%nune ydrqc onde (45.7mg)
inste rﬂaelﬁplaml@é léaﬂl?Xl@éWéP&fBaff%m oo 7 sﬁ%gpg‘}&ﬁﬁ gino} gmethyl-
1H- p&oralnpl,zec Rotidie-4-sirBoxyhie @kl (262-¢imedyigppylsymidel(64me). 211 |

% o -570.69 (01221 BH, 5), 661 \¥E, 3855 121, B4 (.29 (1H, t%,734 1H, s),

W t

rof) dE f’é‘%?@%%%é? é%%“ﬁébﬁ@ﬁ{%gy? BE%na 40p:
LC/MS (N0 1‘7&r08n%‘°é’ﬁ§7ft5fﬁ° 6} ar§° ?h p 2P rol o[ 2, 3-c] pyr

i di ne-4- carboxylic acid (2,2-dinmethyl-propyl)-am de
b) 7-83ChlbloSphbryyn@a6)- omb it - 15AbjirrolfB 3-Opyrinki@Hiarbokylid aCid32,2@lmethyl-
prop@%nﬁtigydiggﬂ%rﬁ)s repared in a simlar manner to

usi ng neopentyl am ne hydrochl ori de
(45. 7ng) instead of thi ormr pholine 1, 1-di oxide
Prepwy@m@c&méﬂr imganer fExgmpls 24 (b)

NME (S 01009 (S s)y 2.a2{(3%5 ) Szﬁ@&hsﬂ, 7. 324%7@3(6H,011)o§-23,:{11&, t).

LC/I\]IQ}{MI#] 8- BnGREd WY hlofec@i formula CyoHy*CIN,O.
di net hyl - propyl )-am de (64ng). 10 NMR (d6-DMSO) S

2.21 (3H, s
Exalayl,e 4172 b@-@&l)r!ro-rl)enyl?ms'w)-3 e hyls‘)”l Pﬁf“@@%ﬂwf"g)‘e&fﬁ@gw acid
tert {(bhtylamulp, 8.22 (1H, t), 8.33 1H s), 9.34 (1H, s),
11.51 (111, s). LC Ms [VH "o nsistent wth
nmol ecul ar fornmula C20H233 0.]l b)
7- (3- Chl or o- phenyl am N\/gfpayrrol o[ 2, 3-¢c
] pyri di ne-4- car boxy| s ; 2-di met hyl - 15

propyl ) -am de hydr ochl or | c?e salt Prepared in a simlar
manner to Exanple 29(b).

(a) 4-tert-Butylcarbamoyl-7-chloro-3-methyl-pyrrolo[2,3- ¢ Jpyridine-1-carboxylic acid tert -butyl
ester

Prepared in a similar manner to Example 11 (b) using ‘butylamine (203ul) instead of morpholine.
Purified by Biotage chromatography over silica gel loading with dichloromethane and eluting with
10% ethyl acetate / hexane then 20% ethyl acetate / hexane to give the title compound as a white foam
(203mg).

NMR (d°-DMSO) § 1.39 (9H, s), 1.60 (9H, s), 2.20 (3H, s), 7.81 (1H, d), 8.08 (1H, s), 8.28 (1H, s).
LC/MS [MH+] 366 consistent with molecular formula CygH,4>>CIN;O5

67



10

15

20

25

30

35

NVR (MeOH) S 1.009 (9H, s), 2.32 (3H, s), 3.25 (2H,

d, 7.39-7.71 (6H m, 8.63, (1H, t). LCOM [MH] 371
wa@oemnsiistiegnt Wi th nol ecul ar fornul a C20H2335C1 NACOT/ER05/006182

Exanpl e 41:

7- (3-Chl or o- phenyl am no) - 3- net hyl -1 H pyrrol of 2, 3- c] pyr

()7 {(%Eﬂl%}é?l%ﬁé?&éﬁ-h%ﬁﬁgk gl(—g%&&%[ﬂﬁpc%%dme-4 carb%l}_cl}shcﬁld tert -butylamlde
4-tert-But yl car banoyl - 7- chl or o- 3- net hyl -pyrrol o[ 2, 3- ¢
Prepdrgd/iniadinniter iawrer tydSepinple 46D ftbn ¢drt-butyltarbamoyb7-ehloOHBmethyl-
pyrrold£:3 -@ﬁh@n@l cHRB6xy1i abld forPbdtHiBsterd68ng) ahtl (il 3 @llorbhmhne (3%9u})
lllstnfﬁog@an[r&goahﬁmg Z%Aé%@mragﬁa t%n[ﬁ?ﬁ BEBA Pwitt it otk Wlive the titte

i nst ea I ne
p 5 e chromato 38{“/ over si I | ca gel | oading W|th
NMRdcRMEYQD wet- BarEL andl %( P9 1ith d®07.30 (e by 5S7(dH1 At B78 (2H, d),
8.25 (1IHhexaoe(iEhen 12094618t flyl acetate / hexane to give the

LC/Md @kﬁg%@m&%nﬁ%tmneﬂ@euia? fJn%'aWcl P%'ﬁg?o NMR (d6- DMSO)
9H, s) 60 (9H, s) 7.81 (1H,

) 08 (111, s), 8. 28 (1H s). LC/I\/IS 4+1 366
Exaveldhé? Sr@dcDifinore-phempaning-3fmathyl 14- mﬂzl@ jue-$panppxylic
acid 280batiRinidd PCT/ EP2005/ 006182 (b)

7- (3- Chl or o- phenyl am no) - 3- net hyl -1 H-pyrrol of 2, 3- c] pyr
i di ne-4-carboxylic acid tert ehutylam de Prepared in

a simlar manner to Exarrpl (d mg\'tbm
4-tert-butyl car bam)y
pyrrolo[ 2, 3-c]pyridin yl' ¢ BCId tert-butyl

ester (68ng) and using]3- éhl8roanlllne (39ul) instead

of 3-bromoaniline. Isolfated by MDAP rather than
Prepared in g similapmangicr 1o Hxpapla(d) effqme%/ -terighugilepebapepl-{-phlpre-3-methyl-
pyrrold)Zpelpyt diaS4eerboxy/itif e ol Edter{68img) And Sdihg 259-difldordahiline (38ul)
mstez{d%;' é& tRomoafilifle Holdthd @%turaﬁoé”%ltﬁ gx'éthatmji_ rather thén {x-&llﬁ%tugl)thh diethyl

s), H, S 11
ether {p 1% ’_@éﬁ%&% consi st ent vvi )
NMK; §r-RMSO) &1 bbb @85 81 AT Ex Binp P (15, 74 (2H m),765 (lH 5), 7.76 (1H, ),
8.25 @H, 2.4 (IH)y 1d-30KEhs).ami no) - 3- met hyl - 1H-pyrrol o[ 2, 3-c¢
LCMHSJI%\:JIHHgEE@?&EiGt/QﬁtQﬁlﬁ%ﬁdl&ulaﬁﬁinﬂulh enty, Fhyoyl am de H  F HN

Example 43: 7-(3,5-Difluoro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridine-4-carboxylic

acid zert-butylamide
CH,
E = 0 H,
" jﬁ
= N CH,
jovent
NS
F N N
H

Prepared in a similar manner to Example 4(d) from 4-tert-butylcarbamoyl-7-chloro-3-methyl-
pyrrolo[2,3-c]pyridine-1-carboxylic acid ter -butyl ester (68mg) and using 3,5-difluoroaniline (38ul)
instead of 3-bromoaniline. Isolated by MDAP rather than trituration with diethyl ether to give the title
compound (28mg).

NMR (d°-DMSO0) & 1.39 (9H, s), 2.23 (3H, s), 6.70 (1H, 1), 7.37 (1H, s), 7.59 (2H, d), 7.78 (1H, s),
7.83 (1H, s), 9.25 (1H, s), 11.10 (1H, s).

LC/MS [MH'] 359 consistent with molecular formula C;gHaoF,N,O

Example 44d and 44e: 1-[7-(3-Chloro-phenylamino)-1,3-dimethyl-1H-pyrrolo[2,3-c]pyridin-4-
yl]-1-morpholin-4-yl-methanone and its hydrochloride salt

68



10

15

20

25

30

H 15 F Prepared in a simlar manner to Exanple 4(d)
from4-tert-butyl carbanoyl - 7- chl or o- 3- net hyl -
w@eosoap®, 3-c] pyridi ne-1-carboxylic acid tertPOIERL005/006182
ester (68ng) and using 2,4-difluoroaniline (38ul)
i nstead of 3-bronpaniline. Isof%ted by trituration
wi th net hanol rather t ur atiion with diethyl
ether to give the tit 20 NMR
(d6-DVSO) 6 1.38 (9H, 3H, [8),47.05 (1H, t),
7.32 (2H, m, 7.65I SNy 76 (1Ms), 8.25 (1H
m, 8.35 (1H, s), 91.30 (1#H, s). LG/ MS [ MH] 359
consi stent with nol ecular fornula Cl9H20F2N4A0 Exanpl e

@ 7;1&{1%{0—54-1&(1? 36‘%‘8“11” )ﬂyrr()lorgzg ]gyndmehyl 1H pyrrol o[ 2, 3-c
] pyridi ne-4-carboxylic 25 id tert - butylam de CH F
- H3 HNI I\ / HCHH3 F N Prepared inasimlar
manner to Exanple 4(d) ffom\~
4-tert-butyl carbanoyl -7-chl o 0- 3 nmet hyl -
pyrrol o[ 2, 3-c]pyridine-|I - N lic acid ter -butyl
ester (68ng) and using 3, 5- d|fluoroan|I|ne (38ul)

i nst ead._ of . 3- an| |n
To O P TPt P B RYTOR DG YERn Qg%@%@@ffﬁyﬂ@fm
(10080) a OipendackrE@Svag )addeﬂlwlpni\&sﬂﬁ)g@)n lyduidex(@0%egligpersgd in miregl oil
603t @HA ) addifion fhe (ckHathtwas refnoddd 4nlitthe ®)utiorl stbd &Pidom @dmperature for 30
rmn;ites %hé sjoﬁ'\'ztmﬁ %:J?s reopdi8d 10108 andd solufior? B r(xéldﬂrl iclde (@ Jshi]ﬂg in dry

teftr: %q} Ré@rwﬁxgﬁggsls kﬁciﬂlhgas %ﬂawﬂlg)o warm lflo room temperature
and atlr{edn(«gmghq Ehwbﬁewwmtedl%ns theiresidus pruitipped petwserofthy] acetate
(20031 )cdnd yirakedl (1007h1). Wiadhed with wpten{2i xnt08my; pHetheradrizd €Mghd,)i filsred and
evaﬂ&YsﬁdeQG B %ﬁé@@ y§l§Jv¢ sofi8 T\ﬁ@sanQ@{s )@@1%@49 h&edd foP20Bed RRBBAS and

cried oyt pe g codgiing (Glogh
e R s e oo
LC/MIScIMIT 60 Zednsistent vitimandigeblat farpyle €GO CEN3- c] pyri di ne
(29) in dry tetrahydrofuran (100nm ) at OC under argon
(b) e oD gﬂdﬁegm%ﬂ{y{-iﬁ—%ﬁ[é?—gbyﬁﬁiﬁuﬂﬁrﬁ&yﬁc@&% di spersed in

m ner

To a solution of 7-chloro-4-iodo-1,3-dimethyl-1H-pyrrolo[2,3-c]pyridine (1.19g) in dry
tetrahydrofuran (30ml) at room temperature under an atmosphere of argon, was added 4A molecular
sieves. Stirred for 15 minutes then cooled to 40 °C (internal temperature). Then added dropwise was a
solution of isopropylmagnesium chloride (2M in tetrahydrofuran, 4.1ml) and the solution stirred at -40
°C for 5 minutes. The solution was saturated with a stream of carbon dioxide gas (passed through
Drierite) and then diluted with ethyl acetate (50ml). The organic was extracted 1N sodium hydroxide
solution (2 x 100ml). The combined aqueous was then acidified to pH1 with concentrated
hydrochloric acid and extracted with ethyl acetate (2 x 100ml). The combined extracts were washed
with brine (2 x 100ml) then dried (MgSOy), filtered and evaporated fo afford the title compound as an
off-white solid (738mg).

NMR (d®-DMSO0) & 2.30 (3H, s), 4.09 (3H, s), 7.57 (1H, d), 8.23 (1H, s), 13.2 (1H, brs).
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603ny). After addition the ice-bath was renoved and
the solution stirred at roomtenperature for 30
wOoReatied40 The sol uti on was re-cool ed to 0C andpP&EI/EP2005/006182
sol ution of net hyI iodide (3.41m) in dry 10
Lc§ t[Wg%SOJngiQ ﬁecﬁ@ﬁfoﬂﬂﬂ@é,oﬁfw(@e' The

sol n was a O warmto roomtenperature and

o TR Sl D AL Bl

wat er (100m ). V\ashed with water (2 x 100nil, pH7) then
dried (MgSO4), filt édo and evaporated to an orange /
yel l ow solid. Th li vvas stirred in hexane for 2h
then filtered-Bff to give the title
conpound (1.19g). 45 I\/le/eo DVMSO) 6 2.43 (3H, s),
4.05 (3H, s), 7664 {1H, d),” 8.11 (1H, s). LC M [MQ
307 consistent with nol ecular formul a CIH835CLI N2 (b)
Prepz_re@m DdiMilhr, 7landlére Exantipld H- (b) using 7-chloro-1,3-dimethyl-1H- pyrrolof2,3-

clp -g 691([?' e %lll%Xf?Joﬁilg u&cép‘t aRf ReKNd donpdtidivasPakifiedDytitarabion with.

i on
dleth;y Etm:ré? ngihae i h e s l 463m; ]
NME (' 50) 202 (3. 63 34 S Yostog S, Bl BB ), 408
GHsmBor(@HLd)e7. hd8r s)an at nosphere of argon, was added 4A

LC/M@' MH*'] 3b4 conkiséRSwithIhdléduRdfobaila CHHF AW,Es t hen cool ed
C (internal tenperature). Then added dropw se

() V}ﬁ'::‘@ a({h%orﬁiygén m a qu dlﬁ%ﬁ%lquﬁ 28 %@191405711 tlerofpAMin-4-y1-

the so ion stirred at
methapgpe C for 5 m nutes The sol ution was saturated with
a stream of carbon di oxi de gas (passed through

Preﬂafddeﬁ b Lif)laeshnb e Bxatipleit@yl foimt 1y 7ahlyd-1 Acknahd-1E5 Oyriglo[2,3-
c]pqu rﬁf"i' ﬁ%m@@l I me%i\é»oﬁ%%damsﬁg@rcﬁm@ﬁﬂme (72ul) instead of 3-

brorg%n ‘nfe c,oncen Al ar?\%% &%ng:ﬂ% \f\@éivé h?ﬁ c;h910ro
phemwmewlr,%rémwywﬂwylé?IHVQ TR 3 TS L egfgtone (69me).
NMRGaLDMSO) 82 1@ Hss)ydke6e3. ﬁb@ﬁebh)smzf\ﬁ3fms)b¢ Biﬁ@H@ dd)y7.26 (3H, m), 7.47
(1H %z)(lﬁhgng@gilgds)(wgsm) filtered and evaporated to
S e solid
&4%)] tsaeBt mg{g@‘%@%‘ﬂffsrf d,m‘? 09 (3H s),

7.57 (1H, d), 8.23 (1H, s), 13.2 1H br s) 9 WO

e) liiwﬁmﬂnm&nﬂm@m@ﬁm@l%wzm Zaﬁsc]pmu}42§51-morpholln4-yl-

metﬁ%ﬁé hiowtid &itnol ecul ar for mul a C1OH935CIN202 (c)
1-(7-Chloro-1, 3- dlnethyl

rrolo[ 2, 3-c ne 4-
1416: %wﬁ%!amy}?n‘}iﬁiﬁ TRIPRENG %B’Wﬂ%z &I ding- -1 ggorlolin-4-y1-
metRarepa(sSthg) wandisiohief i waraeierol (Wmblanddeaed with psolufion,eh 1M
hyd?dcﬁi@h@ B th, Betighil BRENYO dilopt). The mrixthue[wls 8vaporated, triturated with diethyl ether
t : tiéﬁ Ioﬂ"ﬂ%% cﬁie@ ﬁr@@(ﬁﬂd&cva@iﬁﬂngt (aﬁ'&qriﬂg 1t@>66§1@un lisdmgl).he

NMazt(gt H soSEﬁg? pﬁf‘g R sk ﬁ’7 83?1 F«%béli i {3 &%f RITCAA h, 734 (11,4, 7.42

(1Hs®) 7.50 (H6B:A0L (ARNVR T WU BVBG 8K 3H s), 3. 1o (2H
LChasi IMHES) 385 coaddtenbwill moBcBa f@ﬁmm CzlinS CINg475 (11-1,
db) 408 (3H, s), 7.50 (1H, d), 7.78 (1H, s). 10

Exﬁﬂﬁf‘é % Nﬁkﬂbj T ?‘B‘ﬁ“’% Sﬂényi%xﬁlny)w &%hﬂ’ﬁ 1i191¥y'ifi-81&[2 3-c]pyridin-4-

yl]-i-‘?@PP@WbWéthﬁﬁwngﬁtF egroghleridg salt hy| - | 1 pyrrol of 2,
3-c] pyridin-4-yl]-1-norpholin-4-yl- methanone

:;- 1
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Prepared in a simlar manner to Exanple 4(d) from
1-(7-chloro-1, 3-dinethyl -1H pyrrolo[ 2,3 15

waebkgnedisme- 4-yl ) -1-norpholin-4-yl-nmet hanone PADBPYYY5/006182
and using 3-chloroaniline (72ul) instead of 3-
bronpani I'i ne. Isol at ed®hy MDAP rather than trituration
with diethyl @hﬁer 1-[7-(3-chl oro-

phenyl am no) - 3= rrol o[ 2,3-c]pyridin-4-y
17-1- m)rphol-yl methandhe (69my). NMR (d6-DVBO) 6
2.15 (31- ' 7 ( Obq), 4.02 (311, s),
6.88 (111, dd), 7H26 3H , 7.47 (1H s), 7.62 (1H
s) 8.49 (111, s) 20 LC/I\/IS [ MH] 385 consistent with
a) Prip e(;‘icu' %[61]]}; OI%I%I’}JI}&]}_] @2: lz-g(?c)l'ﬂor?1 1,3~ l?;lfth 1-1H- pgf 10[2 3-
Cprgdlquby})u bnﬁ[phglyl-?-y (& P]m&) %pfl u31%¥-ﬂ3?f8 ne (?4 ) Tiistead of 3-
bromtoyd tiecinld bedtide fedb traﬂ% t}mn BQ mirRites to give 1-[7-(3-fluoro-phenylamino)-1,3-

dlmeﬂgﬂ-llgfp?rr% LBy @) -yl 13mekph@inkyY1-methanone (89mg).

0 1Dy | |
NMR n@f‘?ﬁgé} %}f ﬁ,%zh Rrid (hH%\FA%g?m*‘b% e(%ﬂgabﬁg?’loz GH, . 66508
d), b Ly Gt & (\%ﬁt’ﬁ) d 36 ?%r? 2 drochl ori ¢ aci d
LC/MB [MEE] gl copsistent “(ith@floéhcelp%@m%&ﬁu e was

evaporated, triturated with diethyl ether and filtered

b) Lgf- ﬁlD&G ps{odz{ﬁﬁ%@ 1%0&%9&%{-%??&6{ g)yﬁgig-lg‘&ﬁ]-is RRrtotih-8-y1-

meﬂt%“ér% é 89}1 f@%g bq), 4.14 (3H, s), 7. (19 (11- 1? dd),
7.34 (1H, dd) 7.42 30 (1H, t), 7.50 (11-1, t), 7.61

1742 Fuos)phertylat@ing)L15 -disjethyB 1 BOyi(rdlbi2, brlpyridir-€4 VB -1fidvphdlin3e8-

metH 95}1%' wéé"dﬁs@olml 1§%ﬁ1§‘5thzfn@fﬁ@1|nﬁ ah P B3R HLNGMBon of 1M

I dr%é{il(gp agldﬁ %8‘38 }Har 0 drclgﬁs)nTl-) n]}xt?r (g;was evaﬁ)oTate]d turated lﬂl diethyl ether
and @lteé?%fﬂhm @peéﬁt% u&d%% waItq 3o Eéé ‘its
NMRydfmdas00s 2dé (§a|sn 326 m(mm,mmw, s;vcﬁwegpbﬁow M@Hg@ 7.29
(IHQHS7%(1TB€§ M6 ad¥r, I§p77l§(fﬂ1 Q), 9BoemaLay in a simlar

LS BB o8 G G eten B imuls Colfp300r

c] pyridine-4-yl) -1-norpholin-4- rret hanone 100n3g
Exanplt 46i ang 48b51- We(ﬂdanmomhenxlmwﬁ 3idimeth gl pyryolog,3-clpyridin-4-
yil- ﬁm@mﬁnhhtymmoh‘eﬂd iBsChyfieschibbide sdlher t han 30 mi nutes

to give 1-[7-(3-fluoro-phenyl ano) 1,3

di met hyl - I H pyrrol o[ 2, 3ﬁg:LpT1d|n 4- yl] | - nor phol i n- 4-

yl - met hanone (89ny). ((9' 10 (3H, s),

3.22 (2H, brs), 3.50 ( brs ( , brs), 4.02

(3H, s), 6.65 (1H, edt NI3™™ 1H , 7.24 (311, m,

o P s A LR, PR 350k
clpytiding-4(yB--FmooptolipHehyicthaname (100mg) @d&éxrhtwanllmﬁ B3AuP & By el-7-G-

brorio-pileRYlamBioN t 4-dithdthyl-1 FFyBOI3, Telpyiydin-44yit Inmophelin-4-yl-methanone
93 %dr ochl oride salt

E VSphb UOIZ)O(Z!&, s 3{}5%), %5(?’(291'rbrs L0 bR 02l 8, 7.03 (um,
d),XM)t)Wa?g(dﬂé Glﬁétﬁ,ﬂi Tidr (B, ﬁd‘ﬁdl (}2nt) and

LC/MSepiel 409 tdnsiatestobitht ialecutf fobivhla @b GBNSRi ¢ acid in
di et hyl ether (10 drops) The m xture was evapor at ed,

trifurated w.th f -
b) 16[?1(% TORODASEY A ?r F%/ g%ﬁeltjﬁﬁi ? 2 g? Plg['zéﬁ é]ﬁe ti t?g lc%ﬁggbl}lr?-‘l v
metiaggpafydroUpidedBlt DMSO) 6 2. 15 (3H, s), 3.25-3.70 (8H,

brt), 4.14 (314, s), 6.96 (1H, t), 7.24 (1H dd), 7.29

(114, dt), 7.45 (1H, q), 7.62 (114, s), 7.75 (1H, s),

9.90 (1H, brs). 20 L M5 [ MH] 369 consistent with

mol ecul ar fornul a C20H21FNAQZ1
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Exanpl e 46a and 46b:
1-[7-(3-Brono- phenyl am no) - 1, 3-di net hyl -1 H-pyrrol o[ 2, 3
WO ejossreitdo n- 4- yl]-1-nmor phol i n-4-yl - met hanone BOTEP1085/006182
hydrochl oride salt CH3 O H3CQ\-N\ NI/ O Br HN 25
1-[7-68-BRnRRMeRSarhiRo)al , B Hiffctla1-1 Hpmeo] 21 3ac iyt Riinpd-§1] 4 (B rphdliant-yl-
meth o(nZ;fng zrvspa i!hs \Q:'dmm etﬂa'ﬁ’()l (ﬁ))(rﬁl erupt['t%teg With a solution of 1M

hydr rig afjlfl H}ﬁ?i%m%/l hﬁre %)PB hl%F Wﬁvaie a?or(a{ég nmtu{'ajfgi V\I;EEP diethyl ether
and fiteendpfighenrdyicd At 4905 mldesvw%tnrgforq the | (83Bgpyri d
NMR(d * D)3 2rmmh@j B.05-4:79 [(SHy®tth AS (e, s, N3 H, MYR61 (1H, s), 7.65
(1H, 67@@9 ) §H s), 3. 250( 2H, brs) 3 gg (1h
Le °§“S(‘S_ﬁ1l WJ*B’ m"]fg‘él%‘)ti"l‘ﬁfla ‘;(Z”j’l(l *;b%\gbt 1H d), 7.61

(2H t) 8.47 (1H, s). LC Ms [ MH] 429 consistent with
Example dZahat 470 L1+ 365-DEDied FRBy Ndd20)4) 3-dimethyl-1 H-pyrrolo[2,3-c]pyridin-

4-yl]Jl In6rfRLRAG AR Al itdyddocBlogidgsdhy! - | H-pyrrol of 2, 3
-c] pyridin-4-yl]-1-norpholin-4eyl - nmet hanone

hydr ochl ori de salt 05/3121140

35 17\
PCT/ EP2005/ 006182
1-[ 7- ( 3- Br ono- phenylo)- /3| |mé\t/hm
| Hpyrrol o[ 2,3-c]p

é- -no in-4-yl-
nmet hanone (78ny) s di ss&l ved i n warm et hanol (12ml)

and treated with a solution of 1M hydrochl oric acid

L EIRCLOMTR G it FUL Sea—

clpyfidih¢-&B dl-motphplhe%yldmbtb@iwm (100mae) pnd ying/he-diftwproaniiner (§$182) mstead
of 3 Bﬂbﬁlobmtnhe&nd aegpiagi s 15 ﬁlﬁ[égﬁhan 50 MNiviRteé ebGei MBSO} (3 15 -Rilddbo-pihlylamino)-
1,3- @r)n ﬁmYo?z § %]?) Jo1]- Armbrohb iRtk gﬁ))ﬂechnoﬂQg(’i

)
S TN NG R ﬁgl‘@’ﬁ' 662 (1
m), FQr GH) @)@ I.’E?@B?M@I &APLE: 97a and 47b:
LC/MS [[FE3 38~ dondistenn with proteaylbafiinnd) CAHBEM@2t hyl - | H pyrr ol
0[2 3- c]pyrldln 10 4-yl]-1-norpholin-4-yl-nmethanone

b) 1 Q";)h u01¥> é)lixelarli] xﬁucgqu i %e{h?l R#r:c!_@[?\} '\Jﬁnldmﬁ l/l)l ?I aé%rﬁﬂohhxt -yl-
methgp Idr("#ﬂ%ﬁ‘F(%"r”o 1, 3-di net hyl - 1H pyrrol o[2 3-
c] pyridine-4-yl) J1- nor phol i n-4-yl - met hanone (100ny)

1- [7-§ﬁﬂuﬂﬁdoﬁ9 &nﬁaﬂin&j u&aﬁ@mﬂnﬂq)yﬁ%[mc]pmﬁxea@l]alanai)hohm yl-
meth ’ ?f@x?g? v!'ds ﬁgsoq% ‘2\% é?lgagf)lct?mgén& e {hrhasgluglgn of IM
hydsgchiari RGP LY o ?Wpa “{}? i #61 AL AR
and ﬁlteds@dff tivert dried o9 C myacumvre

<ﬁ531\(1§(b’}8 bris)3H,3), 505(327b| (m Dit), 4&IQ7H,(S4l'6,87k(I1H)t) 7410(qu t) 7.75

(2H (z% i; 1H , .05 (2H, dd) 7.30 (1H, d),
387
LCMg 2} g? E e e BPB’P“#%%’QQ 2N402 20
Example 48: 7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c ]pyridine-4-carboxylic acid
[4,4,4-trifluoro-2 -(2,2 Z-trlﬂuoro-ethyl)—butyl]-amlde

Jovand
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1?[7-(3, 5-Di fl uor o- phenyl am no) - 1, 3-di net hyl -1 H pyrrol
wWop®s32apyri di n-4-yl ] -1-nmorphol i n-4-yl - met haPCIEP2005/006182
hydr ochl ori de salt
Prepa}ecilz 2 6Baibr Bhidet@EXxapple 09t pusiny s (2,23 wliflo@bétiyakrithe(y 0ntY) instead
ofthlE)% %ﬂeﬁylr %JS‘:hHe d}’cJ horadTRIPBA théirks dhivoki (FRENaNONe

NMRAIRMSQIS 288 B o > Mﬂ%f}aé e a0 7 é{ﬁi%ﬁ‘?m 9
7.68 @7 PALADoHE) (1HhS, 3 8kLHs 8. $R5 (18, Bpor at ed,
trlturated with diethyl ether and filtered off then

ladififo )8R 1A P forb 28-d Hl@ing q[mﬁﬂ)ﬁﬂlc acid
[(R)' i *F r Q'XE"Q’QZR Y’gggﬁ E&t “g’?“?ﬁ%‘i ?‘)'i‘}i’::‘f')ef%‘?( %15 t), 7 75

(2H d), 10.00 (111, br 3 &C/ M5 [ MH] 387
consi stent with nol ecu}li r |l a C20H20F2N402 Exanpl e
48: 7-(3- Chl or o- pfrenyyl aniyAo
j pyridi ne-4-carboj caJ\dl[4
-(2,2,2-triflusro-ethy bNtyI]-amdeCl—ﬁFF OF HN
N HFCA HNF 35 75 WO 2005/ 121140

PrepdR@ifin ERRERE MBO61 B Example P Meslepdi 26F) asing (R)t1a(tetmalyedne furanc-

yl)mdutAdHR 3 dBXATThe (53 Vi) indBAd S nidirsholis, B, a2fotd thé litkodoabind (L ang)ne
n
NMl{ﬂi B@%Zﬂ)gﬁgf?@séﬁ{cﬁw péjoié 51{%%0%354 O,
éMﬁl\/ls-’(ﬁ)S °§‘S§te§éwt‘13ﬂ°le% 27 10 (1H, d),
7 40 (1H, t), 7.53 (1H, d) 7 58 (1H s), 7.68
ExargplE50:)7-(37CR6rotpenyldhinod 3-heetkyl HH-plrrol8]2.38c] pyridlinsJ-carBoHilic acid

meth%ﬂ'{t'gtr@?'dré gﬁ)&ﬂe - lﬁle&n l -amide hydrochlorlde salt

yl am no -3-nethyl -1 Hpyrrolo[ 2, 3-c
] pyri di ne- 4-carboxylic aC| Cow,
[(R-1-(tetrahydro-fura - y)methyl] am de
hydrochl ori de salt 30O Cl NNHHA
Prepared in a sinil marjpet tq@@el Met hod 2(f)
usi ng (R -1-(tetrehydr oyt uran-2-" 1 yIiIErFthyI am ne
(5 ng) instead of norpholine, to afford the title
A so@amdn@k(rqé by -kttt pRasE) -4 g Imetlyd)-cartg oy D pyrigjo[2,3-
clpydiRe31-¢adbhxytg aciBteBDu] Gier (15Pipgnp NME (118308 4-ch®ky-Nrpethyl aniline
0.5 n%é(m&@w&%l}ﬂdegﬁgbr&%ts b&l‘dﬁl@ﬁs ah BdrC Y 196 Uhudified B Bidtage

chron? ga loverNsélhc% geFI)i? qr%ig?héa) agtlon x{xﬁctwre 111ﬁcﬂ onto he %huém gelutmg with
hexapefhene2-g % oé@ﬁﬂﬁ)@g 1¥|&or%{eq ne. figrther punﬁed by 1otage c omatogr 9/ over silica
gel elmihgyith ﬁ%enﬁﬂahyldh@ﬂqggm@mna Tt hnpdrpghloride paligeeas formed by dissolving in
dichiBeHc@6hY BII6wWR! tyatehtment with a solution of 1M hydrochloric acid in diethyl ether (10)
drops. Evaporated to give the title compound as an off-white solid (31mg).

NMR (d®-DMSO) & 1.25 (2H, m), 1.65 (2H, dd), 1.81 (1H,m), 2.21 (3H, s), 3.20 (2H, 1), 3.28 (2H,
t), 3.61 (3H, ), 3.87 (2H, dd), 7.00 (1H, d), 7.23 (2H, t), 7.38 (1H, t), 7.61 (1H, s), 7.84 (1H, s), 8.69
(1H, t), 11.35 (14, s).

LC/MS [MH'] 413 consistent with molecular formula CyFps* CIN,O,

Example 51h and 51i: 4-(3-Chloro-phenylamino)-1-methyl-H-pyrrolo[3,2-c]pyridine-7-
carboxylic acid isobutyl-amide and its hydrochloride salt
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CH HNI N <G NNCOGCH3 HHA A solution of

7-chl oro-3-net hyl -4-[ (tetrahydro-pyran-4-yl nethyl)-car
wharesskdie pyrrol of 2, 3- c] pyri di ne-1-carboxyl i CPE/ER2005/006182

tert-butyl ester (100ng) in NMP (1 m) and 3-chloro

N-nmet hyl aniline 20 (0.5nl Jreated under m crowave

conditions at 180C for | .\ Purfi fied by Biotage

chr omat ogr aphy over & ca dThEI he reaction

m xture directly onte dnd &l uting with

hexane then 2-5% o6t hanoly di¥hl or onet hane. Furt her

purified by Biotage chronatography over silica gel

el uting with 3% net hanol / di chl or onet hane. The
a) 2Aiethaxybdroomybhesthyddl tmeflnd- 1 Hawrreld-3mprhek disecidinprghyil pster

di chl oronet hane followed by treatment with a sol ution

of 1M hydrochl oric aci do4 Odgfthyl ether (10) 25

drops. Evaporated to givg the®title conpound as an

of f-white solid (31ng). d6-DMSO 8 1.25 (2H, m,

1.65 (211, dd), 1.81 (1 .2ImQ3H s), 3.20 (2H

t), 3.28 (2H, t), 3.61 (3N, Q), 3.87 (2H dd) 7.00

(1H, d), 7.23 (2H, t), 7.38 % % s),
2-Carheggmethyl 1-mythylgl Fpyrroler Bioarboxyliq acid 7678), pr@fred E@qwbed by
Bott{ldeq_“uoﬁél& amq;slma; StefinayiCatettipligorid; Mardhi Mandedlo. EP105664, para-
tolue%ﬁgég’ arﬁl%#ﬂ% b $onR)-Rerd AdtiuReH under argon for 48 hours. The

solviﬂt %{85 %{)@éﬁg% g@ﬁ%’ rgmg%el O;}she ngE[ fﬁ??:mol to g%fdrﬂ% Fﬁ e%b%p&ln@%g 4 white

solidfyh &7 hl ori de salt 73 WD 2005/ 121140 PCT/ EP2005/ 006182
NMEKS-INVISD) SB.55CH, 5),\3.65YBKTHD 3.681(3H s 4H 142 H, s), 6.37 (1H, d), 6.77 (1H, d).
2- N@thoxycarbonylnethyl-l-nethyl-lFprrroIe 3- car boxyl

L

0 24 p S ey SR A e S N Bt mat s

(1 7. 67g) prepared as descrlbgd by Bottacci o,

G orgio; Canpol m, Stef “Cafletti, Vittorio;

Marchi, Marcell o. EP1056 4 4~ t ol uenesul foni ¢ acid

(9.17g9) and net hanol (2 were refluxed under argon

for 48 hours. The solvant/ wag evgporated and the

resi due washed with ethand\};o yleld the title

conpound as a white 10 solrd (15.75g) NVR (d6- DDVSO)
2-M8hGxys&b¢i@hipethyl-1-18eting- 1(@%0@)3«@0@31«@4 maghyl esfer{.7g)dpdry
tetraBydrofrad (100t wad)stirrél of Yoopltkinpedyture ubider argon. Sodium hydride (60%
dlspgr[s&ggi% EQrair, |7'l§BtV\IJ'hQ &féﬂ MMISCVfOMQd'b;M YrmhtEHRSAI and the

mixture was left to st?rx dlve}n?gh?c'fhe reac ony was coolec{ 1nc1)ce%nd quenched by the addition of the

minimum amount of methanol. The solution was again cooled and acidified to pH1 with aqueous SN
hydrochloric acid. The reaction was diluted with ethyl acetate and water, the aqueous separated and
extracted three times with ethyl acetate. The combined organic layers were then washed with brine,
dried (MgSOy) and filtered. The solvent was evaporated to yield an oil consisting of two layers. The
top layer was discarded and the lower layer solidified on standing to give the crude title compound as
a brown solid (8.62g).

LC/MS [M+Na] 262 consistent with isomers of molecular formula C11H;5NO:s.

¢) 2-(2-Amino-1-methoxycarbonyl-vinyl)-1-methyl-1H-pyrrole-3-carboxylic acid methyl ester
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OH 011 NCH3 O 15 CH,
2- Met hoxycar bonyl net hyl - 1- net hyl -1 H pyrr ol e- 3- car boxyl
WO eooaad4oret hyl ester (5.7g) in dry tetrahydrBET/ER2005/006182
(100m) was stirred at roomtenperature under argon.
Sodi um hydri de (60% dispersi®h in mineral oil, 7.13g)
was added portionw se Bwed nmet hyl formate
(2.5mL) and the m xture|was
The reaction was cool ed:™Ny+6e and quenched by the
addition of the 20 m ni \ nt>@f methanol. The
sol uti on was agai n cool ed andoacidified to pH wth
aqueous 5N hydrochloric ad™. The reaction was
2-2QHylaex@d -Méthdxyedbonl1-ang)- ety iH wairels-3-chibex di weid usthyl ester
(12. i3 ,%Fan?ﬁoﬁgl egtgtg ?‘g %9%53 ﬁrﬁl‘rzinéﬂﬁhiﬁgﬁZ(?;gfﬁer\é\&éfgxﬁ UdMér argon for 5 hours.
AR TE AR eT B BTN Ao by e S B B Fhed it
watangthe sareqye vas egarptgd Wdeqxgacéw thyee timgmithegthvd @ce(t)afte. t% combined organics
werd RysREBwithidagratédiypink ayletionead thdiosgaic deyer wasdiried VIS filtered and
evagoPY& T8Olekidhd WRAnANa1h 3P HH tAGmbrBmeih WRodd? 8f &kl dextdtd 4dd@ precipitate
s SR B RO Pl DA M d DR e v
evapoiatedia Kkl thectixe title compound as a brown solid F6.36g). Both were taien through without
furthi®r p@ifidationo- | - met hoxycar bonyl - vi nyl ) -1 - et hyl - | H pyrr ol
LC/RISSNEANA 08 Y ddnGistaid iviithTBnteyd of @fle@tilar f6AnuC2A0N/C,21140
PCT/ EP2005/ 006182 CH3 O ONH2 O NCH3 O CH3

2- (2- Hydroxy-] - oxycar.bonyl -vinyl )-1-met hyl -1 H pyrr
D 1 VAR B MR B o s et g e B

acetate (20.09g) and nethanol (200nl) were refl uxed

under argon for 5 hours.o er cooling the solvent

was evaporated and the resi dug dissolved in ethyl

acetate and washed with ,_& he aqueous was

separated and extracted three tfnmes with ethyl

acetate. The conbi ned organkcs owere washed with

saturated brine solution and®the®rganic | ayer was
A nfehi@ %ﬁ {1 M60-1 ~rﬁdtﬂdx?¢’a%n§lnﬁnyl)?Mﬁﬁfh&ﬁtlf—@mi&&-cﬁﬁﬁyﬂu ecid methyl

[ _ )

estct Borel 50l FESLa Bt 0 26115l 4’*3?“*@%“ By Py ﬁﬁlgfg‘;fﬂy between
22k seplesl eseetsng ROt foR M RIFRU BV Al op PRgigsy 4 HEesoleg sotutions
weré GorBghed alhaided slowhitieicpavster andspmedion i) mipuips. £} preqipitate faaned which
wastfiliele® offQHP@WAdo HisldahddfidydonHotndchs @ GuhBEenlid (Bd2g). War agucous filtrate
waste%ﬁ%gﬁdtt%%é]ﬁm& Wit Lcetafenfl WlotcBSibineHdrbdni s et OMashddGhiMRaturated
brings 5?1HtﬁﬂnaT]§11dﬂ%§ ﬂi!ﬁ%@‘ gt 1\{\{'0 1ial}erl v§a% rgx‘?arp%ra%fd tcgr}pllel%‘l%l“}lrleﬁ‘gw oil which was
tritutatidewitly war-ienpeopy] ascoéﬁ:y oliebL fheytig,pquapopndzasa vihyits 5eliddP fe) 7Total
producewightyl.7sp).aci d methyl ester OHN1 O15 CH3 'CH3 A

1.C 9@1\%&?} 2@% consistent with molecular formula CyoHoN,Os.
- (2-am no-| - nmet hoxycar bonyl -vinyl )-1-nethyl -1 H pyrro
e- 3-carboxylic acid nethyl L
¢) 4-Chloro-1-methyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid methyl ester

eff to stir overnight.

1-Methyl-4-oxo-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid methyl ester (1.25g) and
phenyl dichlorophosphate (12ml) were heated at 180°C under argon for 30 minutes. The reaction was

75



10

15

20

25

30

35

ester (3.3g), sodiumtert-butoxide (0.267g) and
di met hyl formam de (22ml) was split equally between
wQ:@dBii1geal ed vessel s and irradi ated with m cPOWERES5/006182
at 160C for 5 mnutes. The cool ed solutions were
allovecdTO bdve & vAlsh sﬁre&b@a&é ori@. ITER weatiRéreddrd arilt washaidvifhatiethyl

etherl( mlcﬂg it cd 8l§n%casglg{? ﬁldf(?rZFfd whi ch 23 was fiNLt ter ed
LCM%KMMZ]?SH@?}SMW& O cre%{% g ef:tS rgct el:l ©

three tines with et hyI acetate and the conbi ned

f) 4- (_%E@ﬁ&lofiﬁeﬂWnﬁnd’)ﬂ&h@ﬂyMHﬁr&&l[Mﬁ-ﬁ}p@ﬂdm@V-Icﬁ’teoy@(hb wididl owmthyl ester
he dried (Na2SO4) organic | ayer was evaporated to
yield a yellow oil which was forjturated with warm

I sopropyl alcohol to yield ti§le conpound as a
white solid (0.66g). Total i ght (1.78g). 25
LCMS [ M 207 consi st vvi lh | ecul ar formla
C10H10N203. e€) cl N

4-Chl oro-I -nmethyl -1 H pyrrol 0[3 2-c] pyridi ne- 7- car boxyl
ic acid nethyl ester C Ni ~1 O CH3 'CH3 30

4-Chloriatihathyl 4 Hopserotb] 52-dipinydinea7-taboytic adidnsthgl-estepil i g), Prehlgroaniline
(0. 97({&1@1 ?lmﬁéfhdnesu%ﬁlg adl® dBOhﬂﬁﬁ i Q[du{xlin 2foeht) W6l irraRARA Y 180°C for 30
mm\ﬁ?s oL smq'hmoil a#}ob\{v?ne% wag glséz“o‘ijveagn 1%%9%9&%%&: solvent

evapm@@/sz 1@.@14196 PR B Oy bEas1e 2R FaER vith Velspollgyed by sturated
brins\iluition heh dtied(MESEG), iltérad adfevapomttd T hiekl atmewif ¢il {1 égp dhe brown oil
was Bhrifi@Dy ¥RHHeRkoMhibRrapty@iniBiota @ ROM dofimit dpliflg il éthyl@cetate/iso-

I\/B [ MH] 225
hexa@g,ﬁgglv? qle% ecggﬁgo% ggs%loﬁ\gtﬁte%&% 5CIN202. 5 f
LCMS([Mf%ﬁ léﬁﬁn%‘%‘ﬁwt%f’i’f’ﬁ‘b‘) arIfo %H 491553? ol o[ 3 2-c] pg/r
i di ne-7-carboxylic acid nmethyl ester CH, O aN

24 oro-pHenamino)-1-methyl-1H-pyrrolo[3, 2-c]pyridine-7- carboxyhc acid
-Chl oro-1-nethyl -1 H pyrrol o] 3, 2¢f] pyrl di ne- 7- car boxyl
ic acid nmethyl ester (1. O4g) L chlfor oani line 10

(0.97mL) and net hanes of0mL) in

1, 4-di oxan (10nml) were di ted at 180C for 30

mnutes with mcrowayesX-The Soifd nass obtai ned was

di ssol ved in nethanol and tHe sol vent evapor at ed. The
4-(3r@8ordphenysiiunti)d switwbd Hinyrrelofd3-clapdding teasbakyligadidaetiyl egter (0-68)
and \Eﬁtsﬂlurﬁ%/dlrﬁﬂiﬂﬁahﬂ’) if ekl edre ibidinal & 020°Cifars minetes cvithelcrowaves.

The %W@%s cﬁ{}%&t{ét@&o ﬁwﬂl tlge:'}g& 'El@i‘ie%(i)ettw%eﬁ’ étﬁﬂfl QC@atpﬁlﬂVWhté?' The organic
layeg WP%%?P%‘P’%

ted:hmgacgﬁi <;sa I zM:d 1?5'?41 ﬁﬂu“q%en dried ﬂVIgSO4)
filte@%méetapdratad totyagléthe gtugnmwa%@n offyvhife yelid (489); t | e
LC/NSNREMT 302 sonsiRterivwithwhilécalas formala m}@?@msoz LC/ VB [ MH]

316 consistent with nolecular formula CL6H1435C1N302.

w b Catespapinahy e U BB PSR PSR g emice

i di ne-7-carboxylic acid 3 NO / (I \ OH C HN 20
4-(34CK1Gro Phérytamino)-1-methyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid (100mg), 1-ethyl-3-

(3- dﬂﬁ&ﬁ‘)ﬁéﬁﬂb y'l arﬁ&fnﬁﬁ’de ﬂl}}drdéﬁroﬁ@d QQﬁn@ D]mﬁlk‘é}iydbxﬁ&tﬂlzofteﬂ{yhrate

(89 l’ll)yand ﬁ-ett oqgg 85@ {}lel% rhide (2 ml) were stirred
undrsr%:gogmggt rfgrﬁjﬂhp ﬁeam@%gvfm% 1 é'léeft%% Wge]d% ¢c times with
watenaag oncatvedl satnutet! breing sobition thep diad Med R dnd etaperatgd ki) 2 brown solid
(1466£8! Thie wabgurirt 6f MDA Teto glefiBht title compound as a white solid (86mg).

LC/MS [MH"] 357 consistent with molecular formula CioHy *CIN,O.
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| ayer was washed with dilute citric acid solution and
saturated brine solution then dried (MJSO»4), filtered
wapasarapor ated to yield the title compound asPEIEP2005/006182
off-white solid (0.48g). 25 LC M5 [ MH] 302 consi stent
i) 4-BitHloroBhesindsio)f 1ohetyl H-H3kEit 2,2 2(pl Naibe-7-cagboxylic acid isobutyl-amide
hydr cHigkigeh! or o- phenyl ami no) - I - met hyl - B pyrrol of 3, 2- c] pyri
| ne- /- carboxylic acid isobutyl-am de
4- (13- Chl or o- phenyl am no) - 1- net hyl - I H- pyrrol o[ 3 pyr
4-(3 {Chione iRy ame X mcthyAél m'rrewe%rglpyn@nfe?ﬁ%rbmhc apd 1sobu l-amide
(60nig} was disdolvell andtindqeeiaeyhg € fewidatisiofil Akl rwm:mom mrdnecdqzl ether added and

the seﬂa%égaporaledhysilfemmﬁrye hidd 94{ Lwhivdiond & Io -
I\Q\%g‘g{}l 6?5}55”05‘&14 %7 o 114}*11% ?%% fﬂﬁdﬁf‘@ 882 fg%%%vé‘ 7.13
(15,7} 7??&&?@ DTHE (”lgaQ HHQ § Gtled)- With ethyl acetate
LC/MA MWEIE donsintane with mebcmrtﬁbnnuwld{ﬂ IN.@nce with
sat ur at ed br| ne solution then dried (MgSO») and

Exax%éféf%?ffu glg(? 2 '-@ﬁlgroilf}*@mhu%?h ﬂ;thﬁ]ﬂ%%ﬂgfg%ﬁgyﬁﬁneﬂ-
°a‘°"\Wl’(°é‘°‘é’cﬂyF‘8b‘(‘§ °’S‘§°ZS bnsistent with
nol ecul ar fornul a C19H2135 Og 76 WD 2005/121140

ethy | HMrol o[ 3, 2-c] pyri

PCT/ EP2005/ 006182
4- ( 3- Chl or o- phenyl a @ -1-
di ne- 7- car boxyl i ¢ geig ‘ {2 - am de™ hydrochl ori de
4- ( 3- Chl or o- phenyl am no) -A-nethyl H

pyrrolo[S 2-c] pyridi ne-7-carboxylic acid

a) PlJ smﬁ gmér ), %1 c}ﬁ% oRhibride to
yiel i fdfll%é%ens‘/ﬁ@%o ﬁgﬁgﬁ?ﬁé 5Pig EJ'PCQ%W- R ffi}f‘f c

cyclewisioerhd- aagdeeas\mwlmtES@dl(VﬂwstrTg) "H- NMR (MeOD) 6 1.00
LC/NIS IFMIER) 369 Lodsteat @h fadlebular)formdlad3 I, 2HINGD)., 3. 86 (3H,
s), 6.92 (1H, d), 7.13 (1H d), 7.26 (1H, d), 7. 35

7..50. (1 12
b 4t eieh e B AR targ PBeh e
cyclgbusyikpeteylsmidediygroghipride
4- (3- Chl or o- phenyl am no) - 1- net hyl - | H-pyrrol o 3, 2- c] pyr

Prephi@l 18 simil&r AR NS Bfanidld 5 (156Gt Wil EBInpolinBd¥iaGhitd B6lid (60mg).

IH- ﬁéﬂ%@??%%b?ﬁ{,%@' f9oq"§ N Q) q%xn'ig(zgl%%)z'éﬁ%ﬁm m), 3.43

(CH. ) Bk DL s A Bhel d
LC/MS (M}Ié]ﬂsﬁrcgnsmmhwmmmx)larlfonmla@mﬂ €01 ol o 3, 2- ¢] pyr
i di ne-7-carboxylic acid cycl obutyl met hyl - am de as a

Exaf#ﬂ els8a R(!IS (4— E@ﬂl b[%gg ﬁ%lo[‘é"fcﬁpynﬂme—%
°arb2x3(l§3€f‘ﬁ°(¥f:189rf5’ﬁ@w %"’ ol o[ 3, 2-c] pyr

i di ne-7-carboxylic acid cycl obutyl nmet hyl - am de
hydr ochl oride Prepared in a S)CIH3| ar manner to Exanple
51(i) to yleldthetltle poundCas a white solid
(60my). 'H NWR (I\/b(D) 1 .87 {[2H, M, 1.90-1.95
(2H, ), 2.11-2.1¢ ) ?/\uvﬁ 3.43
25 (2H, d) 390 s), W.03 [(1H, Hd), 7\35-7.52 (4H,
nm, 7.60- rf{'J > Ve fNHH] 369 consistent with
nol ecul ar for | a C20H2 5C1N40 Exanpl e 53a and 53b:
4- (3- Chl or o- phenyl am no) - 1- net hyl - 14 pyrrol o 3, 2- c] pyr
i di ne-7- carboxylic acid caicl opr opyl net hly am de and
a) Prepasediyp @ sigalar meingetodxpmplg§1(h), using amlnomethy cyclopropane to yield 4-(3-
chloro-phenylamino)-1-methyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid cyclopropylmethyl amide

as a white solid (70mg).
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fCH3 NO. ~~H C "NNH a) Prepared in a simlar
manner to Exanple 51(h), using am nonet hyl cycl opr opane
W0 eoogitzlido 4- ( 3- PCT/EP2005/006182
chl or o- phenyl am no) - 1- et hyl - | H pyrrol o[ 3, 2-c] pyri di ne
LcMY EMHT]BGXydnsrstemvm myleduip fapyle GedhyiC0.de 35 as a

white solid (70ng). 77 WD 2005/121140
b) 4-@%&1/855%) ?n%ﬁa%%@%zmégﬁgg@%ﬁéra ﬁ)\bnjlg’ ﬁ@—?—gﬁcﬁv&g&c \%15 h
cyclopgply ey araidy heodiride - net hyl -

H pyrrol of 3, 2- c]pyrldlne 7- carboxyllc acid
Prep&¥EinQRIARY HARIP W RS 10), @ 06 b ke fitle orbpdth@ ey WitltelsBlid(44mg).

g 25 0J'819%8%0 ¢ E&%}‘Bﬁo@ iﬂp m)t PoYh k/% E:% dbBL ), 384031,
s) %ﬁ%ﬁ@%@)&ﬁ ﬁﬁqﬁ% ’57(?9&%: ??%’qz 7.{1}3 }{7 9 m), 8.88 (1H,

brs).m), 3.16 (2H, d), 3.84 (3H, s), 7.19-7.26 (2H, m,

LC/MS fHT|.348 cdndistentWith niol6&ildr Tdrinula )C,sH7, TIN,0. 73 ( 1H, n) ,
7.87-7.91 (IH m, 8. 88 (1h  brs). 10 LC/ VB [ MH+] 355

Exalgglgﬁﬁs éﬂgwg—tﬁ‘gc o-p eny anIu%)- —met yrroFH\E"C}pyndmeJ_
carbaxylig 2 (gtrolyshiewyaini-imetnlrvmidy Pm!m Igyrechiasids salt c] pyr

i di ne-7- carboxylic acid
(tetrahydro-pyran-4- yInethyIPHan1de and its
hydrochl oride salt CHs R1 N H Cl \ 15 N a)

Prepared in a simlg 1(h), using
4- ami nonet hyl tetra ydrﬂchl ride and
purified by tritudatig | i chl oronethane to yield

4- (3- chl or o- phe¥lyl ami no)f- 1- et hyl - | H

pyrrol o[ 3, 2-c] pyri di ne-7-carboxylic acid

(tetrahydro-pyran-4-ylnethyl)-amde as a white solid
a) Pregreds e aginilal ii4ons tp Fpmpe 71(Bh psnsst-aninompthrtefraydeqpyrap hydrochloride
and ﬁtﬁﬁ%b}&n@aﬁdﬂ 33th QidhtbRnettiahe to yield 4-(3-chloro-phenylamino)-1-methyl-1H-
pymﬁ ﬁB;Jna{nQ 7&91%6)@11%%@ tralty BB L ¥en 41BN 15-BinRle 3s £ whikd¥6tid

i ne-"7-carboxylic acid (tétrahydro-

GoMerr an- 4- yl net h yl)-am de h¥drochlorgde 25 Prepared in a
LC/M ﬂWHHﬁ9%§Wﬁ8@“ﬂBﬂE%%ﬁﬁPé‘E@%P FubiecePlOrhat t he

sol vent used was nethanol to yield the title conpound

b) 4- ?Cﬁor‘eﬁlﬂhte lﬁlﬁhé a- &@ﬁﬂ@)H—p}l’HidP@dp%@ﬂ-&rﬂ)o@Qc dcid Betrahydro-

95 (1H,
it P‘"’(@EF °°1§ gt D (2H, t), 3.93- D oe (5H,
m), 7.09 (1H d). 7.40 (1H, d), 7.47-7.49 (2H, n,
Preparedih-aibir (Bhyer i) ExaﬁmleLﬁqIqummqt g guivers Mesdavas methand fp vield the
nﬂe&ﬁ&h Gﬁﬂa’:},@mﬂeg@ﬂde(ﬁ H2335C1N402 Exarrpl e 55a and 55 b:

Iy P59 h%y(bﬁ%mh lvwrm _Pys mi 9{)?5 2384 BY, m), 3.40-
3H45 %gﬁ@ 3,9?@5? gé,%& 3) 9%8(1?103}2% 3513007589 50 (31, m),

LC/MS [MH] 397 consistent with molecular formula Cy1Hy: CIN,O,.

Example 55a and 55 b: 4-(3-Chloro-phenylamino)-1-methyl-1H-pyrrolo[3,2-c]pyridine-7-
carboxylic acid cyclopentylamide and its hydrochloride salt

CH,
/ N (o}
Job cn
Ci ﬁ N/
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NO C \ NN35 H 78 WO 2005/121140 PCT/ EP2005/ 006182

a) Prepared in a simlar manner to Exanple 51(h),
wagiosg2uayel opentyl am ne and purified by col urmPCT/EP2005/006182

chr omat ogr aphy on Flashmaster |1 eluting with a

20% 70% gr adi ent of ethyl acetate/n-hexane over 20

a) P 3 sfn‘ﬂlay in%rfér 14) E(xamﬁlla |5‘P6h9 using cyclopentylamine and purified by column
chro eﬁq}wg& ﬁgJS hasllF Ig}sgﬁgwm hoRb:3 %ai 8%’&1’13@ 5&&@/@&%& over 20

AR I G GRS eI
cyclopextyleinfle @Ropd2d @angt I’s.ldlﬂi (901)1g)
Lcmﬂs (ﬁﬂ%ts@&&lsxee&%{h@mw&)ar formeh kydin, PdmRyo. r ol of 3, 2-c] pyr

di ne-7-carboxylic acid cyclopentyl am de
hydrochl oride 10 Prepared in m. | ar_ma . .
b) +-ExHpPRhgT O 4 P %ﬁt’y’a@ﬂ% G 3G pyejogentytamide
hydreobloride (95ng). "'H NVR (MeOD) S 1.59-1.67 (4H, m,
169179(2Hn)202209(2Hn)390(3Hs)

repal} égl% g&? %‘E"r é}rﬁx’azygtegjr t@%e{d]tﬂ: titf)compoudd af a Fitd shd (95mg).

et R<Mi s b 29 et oy T2 do O fy Sl(ain o 430435
(1H, @mn@mm), 182 P2 (L aEaas s 642 730 OH. oo 7,607 65 (51, m).

LC/MS (MHGI69 sarsiplaatwihanilenar formel Gy 618y 1 ol of 3, 2-cl pyr
|d| ne-7- carboxylic acid cyclobutylamde /CH3 / N O N

me g5 R B P P e

carbpylic ariderclobuivlgmiicogr aphy on Fl ashmaster I eI uting
wth a 20% 70% gradi ent of ethyl acetate/n-hexane over
20 minutes to yield /Ot

4- (3-chl or o- phenyl ani no) - 1/ hyI-IrroI o[ 3, 2-c] pyr
i di ne-7-carboxylic agitN c de as a
off-white solid (73 25 Wd [N’H+] 355 consi st ent
wi th nol ecul ar f orged™3 QHISF5CLNAO.  b)

4- (3- Chl or o- phenyl ami no) - I et hyl -1 H pyrrol o[ 3, 2-c] pyr
i di ne-7-carboxylic acid cyclobutylani de hydrochloride

a) Profirddrif B Sinfek mﬁm@r 16 ERAHE 5 T(R)) Gekg dyolobuslagaine abdlfrified By column

chro%h_g% Fti S ﬁte ME gmgz(ﬁ@%%%t Q’a&i&l’[ bldeﬂ(ﬁ 9Bhke/n-hexane over 20
minwes 4gyisld 414( Blor ny agmgﬁ_ 5 )ﬂ'roi(ggg- %ﬁmglpg% chrrl]a,fnlyhc acid
cyclobugyantidd-4s a@)‘f-wmtemld?@mg)( 1H, m, 7.48 (2H M,

LC/MS fi9HT). 359 cndtstentdyith th6lbdulr foviruld (39'55935@)Nﬁ stent with
nol ecul ar fornmula C19H1935C1IN4AO. 35 Exanple 57a and

1 - Corhgm i el Sy DS Al e s eyfehpiamide
hydrpahigiide 7- car boxyl i ¢ aci d cycl ohexyl am de and its

hydrochl oride salt 79 WD 2005/121140 PCT/ EP2005/ 006182
Prepér% a similar manner to Example 51(i) to yield the title compound as a white solid (89mg).
'H-NMR (MeOD) & 1.78-1.86 (2H, m), 2.06-2.16 (2H, m), 2.36-2.44 (2H, m), 3.91 (3H, s), 4.48-4.52
(1H, m), 7.07 (1H, d), 7.40-7.42 (1H, m), 7.48 (2H, m), 7.49-7.59 (3H, m).
LC/MS [MH'] 355 consistent with molecular formula C;sH;s” CIN,O.

Example 57a and 57b: 4-(3-Chloro-phenylamino)-1-methyl-1H-pyrrolo[3,2-c]pyridine-7-
carboxylic acid cyclohexylamide and its hydrochloride salt
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NO I NH G\ INH a) Prepared in a simlar manner
to Exanple 51(h), using cyclohexyl amne to yield the

wao paosg210enpound  as a white solid (73ng) LC MSPEVERI005/006182
383 consistent with nol ecul ar for mul a C21H2335C1N40.

5 b) ,CH,
4- (3- Chl or o- phenyl am no) - thyIO-I H- ol o[ 3, 2-c] pyr
i di ne-7-carboxylic dc A~ hydr ochl ori de

Prepared in a sim|l anngf tq Exanple 51(i) except
that the sol vent ol nol to vyi eId the 10
title conpound asav\,hlteisolld(QOrrg) "H NVR (MeQD)

a) Pr a}edits? g %ngl &ér'(?lgr tgk n%r;'rpl@ §1’(1;r)5 %c%/ﬂoh«myl an:]m@aa yqeltﬁfﬁe (1’§é"zompound
4

e 2 (1H,
as a yyre spi 0-7 42(1H M, 747757(5H

LC/NGY [MHHI3I€/SC{>I¥§’ISV€}12 wignmelenvisr &rmhle Grilh GRQcul ar fornul a
C21H2335C1N40. 15 Exanpl e 58a and 58b:
b) 4- f‘B" CRoft h%ﬂarﬂh@nlyﬁl H}Iﬂ@%py%fo‘i@ﬁ By Pyl ey 1o5:Bb:81i8 acdid ScRMExylamide

- carboxylic acid cyclohexyl methylamne and its
hydrgy L‘F‘gh&morude shlt 1o NO ly N110 NN H
Prepared in a simlar manner Exanple 51(h), using
Preparyd inchséxiydr metuley kelfdamplesbi () guert fhattdie botventiisadrivag ethanol to yield the
title SIMRURE RANHIB YolNofthgshmaster |1 eluting with a 0%to

m rit19°1f 5?5151‘3’ REEY: {ﬁ‘nli} 31E g )24018 QS 2H, m),
385@@1@%??3@%%%@%93% iy ﬁ%‘g ¥

LC/NIS PVIRTY 38 CddwidiGtety)with molecular formula Cle23 C1N4O
4- (3- Chl or o- phenyl am no) - 1- et hyl - | Hpyrrol of 3, 2- c] pyr

Exaxh 8%@3 (gﬁlpg)iﬁdhfor@gggl l&ﬁn@fh‘@&?ﬁﬁ?‘e@%ﬁ%ﬂ&z ne-7—
carbg ﬁc)a“dtcéﬁc 9“‘@‘1” e?‘ﬁ'zm’?‘f‘? ’3%5?1‘!@" white solid
(93mg). 'H NWVR (MeQD) 6102108(2H m, 1.22-1.32
(3H, m, 1.63-1.85 (6H, §Q§ (2H d), 3.90 (3H,
s), 7.01 (1H, d), 733 7,85 (1H , 7.39 (1H, d),

743750(2H n) . ORI MS [ MH] 397
consistent with ar | af CZ 85C1NA4O.
Exarrpl e 59a and 5 N

é4 (3-Chl oro- % enyl am no) 1-net hyl -1 H-pyrrol of 3, 2-c]
Preppryd ingh sinfer yapner Exgyiple 61(11)@!?@@9%%&*%&%@%6 ppsitied by column
chrohytdgraphy drHldbmasadr 11 eB0ink\@itR @ 0%/ td 20%40adRGTJEERR 0SB0 E8ahe over

20 ndifs yﬁMﬁé title clomblgmdg a Whib¥ $olid (84mg)

LC/MS [MH'] 395 consistent with molecular formula Cy,H,s> CIN,O.

b) 4-(3-Chloro-phenylamino)-1-methyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid
cyclohexylmethylamine hydrochloride

Prepared in a similar manner to Example 51(i), to yield the title compound as a white solid (93mg).
'H-NMR (MeOD) & 1.02-1.08 (2H, m), 1.22-1.32 (3H, m), 1.63-1.85 (6H, m), 3.25 (2H, d), 3.90 (3H,
s), 7.01 (1H, d), 7.33-7.35 (1H, m), 7.39 (1H, d), 7.43-7.50 (2H, m), 7.63 (2H, s).

LC/MS [MH'] 397 consistent with molecular formula Cy,H,s* CIN,O.

Example 59a and 59b: 1-[4-(3-Chloro-phenylamino)-1-methyl-1H-pyrrolo[3,2-c]pyridin-7-yl]-1-
pyrrolidin-1-yl-methanone and it hydrochloride salt
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a) Prepared in a simlar manner to Exanple 51(h),
using pyrrolidine and purified by colum

wa@ boosiretiagr aphy on Fl ashnmaster |1 el uting w t hPEI/EP2005/006182
30% 80% gr adi ent of ethyl acetate/n-hexane over 20
mnutes to yield ,CHs

1-[4- (3-chl oro- phenyl ani no)#
pyridin-7-yl]-1-pyrraq i n-
white solid (89ny).

nmet fpyl -1 Hpyrrol o[ 3, 2-c]

o hanone as a

355 EEEBlstent Wi th

nol ecul ar fornul a ~ b): [4-(3-Chloro
phenyl am no) - 1- nef%yl 1H pyrrol o[ 3, 2-c] pyridin-7-yl]-1
a) PrQQ(aEJdQL b S Brdm¥iner BXBAMEBELN VSR ofBin6l e diRiriRE ERRIREn

chroglatlo%réﬁ{y %ﬁﬁh% gcr E‘Qethﬁmﬁ &u%m%'o% ) dgr?tﬁgrﬁ B{r et%x)Fi acetgtgg hexaﬂe over 20 |
ity g ld-(G-6hP - Ry BN IR Vi moNeL3 2 luping 11 L-pyrrolidin-
1-yl-inef@nche @6a Whitt solifl (89Bgh2 (2H, t), 3.67 (2H, t), 3.85
LC/M8 H«tﬂfxsss GoRBtehiwith Adleculat féamib-A4,LidmN,00 , 7.48-7.50
(2H, 7.56-7.59 (3H, m. 15 LCYNB [NPL] 353
_consistent wth nnlecglﬁr for I%
b): 1gidAFrfshloraphenyaRingplymethyl-1H-pymrolo]3,2-
methindnd hf&oidraleo- phenyl ami no) - 1- net hyl - 1
pyrrol o[ 3, 2-c] pyridin-7- yI] 1-

Prep?tj(qﬁgxra{ s%h%a }na?d—ui qﬁgﬁ% g‘)t lifaP el X(?(/éé? Eégg ?Jggﬁftgﬁlgi to yield the

title ggmuponnd aspaipitg soli &?Ie Sl(ﬂé u5|n eridi ne and
HLAPAR (00V Y080 k965 Hemb G, ik PIMSRHASE Gl Pl 7.08 (IE, 0,
7428144t (L AGm)MT UB-75 0D Fpr)0 036058 B m). of et hy: |
V b}
LogS BT RS oié%ﬂtéw%n‘?&s%%ﬁé@”“ﬁ%* oy ol ol 3,2- ]
pyridin-7- -1- eridin-1-yl-nmethanone as_ a
Exabplaan peoity 156> Eefors i bod- et Shenrrolatb Helpyridin 7-yi-1-
pnpeﬂiﬂinﬁwl-mbthﬁmmahd 1@3@&@&19&@1&[%@ b)
1-[ 4- (3-Chl or o- phenyl am no) - 1- net hyl -
pyrrolo[3,2-c]pyridin-7 yl]-1- pmperldln 1-yl - met hanone
hydr ochl ori de 30 Prepared i i lar manner to

Exanpl e 51(i), except that {h e used was
met hanol to yield thg j t1gjconpoulld a3 a white solid
(92rmg). ' H- NVR (MeQD L 56~1.49 (24, , 1.72-1.78

(4H, m), 3.44-3. 48 (20 mY 3N2-3.76 (1H n), 3.86

3, 87-3. 9 1H 7.08. d
o Pl iy lg;é sireplay rpapip E‘e‘fmbl? B el gt ribe gy iy
chropriqgrapyy, org“gasb(gaqgg I ‘PW} g3dth a§ies] 49 (ngdlwt pf et pestatg/nrhexane over
20 nfifuteatb §ield2I0HA3-3biGHNtBnylariho)V OB ASIHERY foAd) 3,2-c]pyridin-7-y1]-1-
plpeﬁ@y IE}E%%%&QQQL 84 Eé@lﬁ@é%g@ la and 61b:
LC/I%I%[M&#’ ﬁ3 coPﬁls?e:[lpmqgXxo%cularqgrmlﬂar@gﬁxk@% pyrrolo[3, 2-c]

(1, 1- di oxo- 1l 6-t hi onor phol i n-4-yl)-nmethanone CH3 N O
b) 144-(B-Cilbrobphbhy@amino)-1-methyl-1H-pyrrolo[3,2-c]pyridin-7-y1]-1-piperidin-1-yl-methanone

hydrochloride

m—73y1?:1'—pyrrohdm- 1-yl-

Prepared in a similar manner to Example 51(i), except that the solvent used was methanol to yield the
title compound as a white solid (92mg).

'H-NMR (MeOD) & 1.56-1.59 (2H, m), 1.72-1.78 (4H, m), 3.44-3.48 (2H, m), 3.72-3.76 (1H, m),
3.86 (3H, s), 3.87-3.91 (1H, m), 7.08 (1H, d), 7.42-7.44 (1H, m), 7.47 (1H, s), 7.48-7.50 (2H, m),
7.55-7.59 (2H, m).

LC/MS [MH] 367 consistent with molecular formula CyoH,, > CIN,O.
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a) Prepared in a simlar manner to Exanple 51(h) and
purified by colum chromatography on 5 Flashmaster ||

webkasitog4mi t h a 30% 80% gr adi ent of et hyl PCT/EP2005/006182
acet at e/ n- hexane over 20 mnutes to yield 1- [4-(3

%ﬂ! 6}?&% nf BASMIL [Qr(‘j-'mora-phenyrlalmallng) %—m;fliyl-lﬂ-pf'rrol(g3 2-c]py{1dm-7-yl] -1-
.1 Fﬁ ?‘8’%5#‘19‘#‘ '%) ﬁefd né eh_arw,ne as a white solid

(78ng). LC/ MS [MH'] 417 copsiétent with nol ecul ar
formul a C19H1935C1N403S.
1-[4-(3-Chl oro- phen/;l//‘rio) ll- I/\nl—l-pyrrol o[ 3, 2-c]
pyridin-7-yl]-1-(1 0: 10
t hi onmor phol i n- 4- y19 - met haBoné" hydr ochl 6r| de Prepared

a) Preg?rféld&argﬁrln% H{ME?EJE h @@?@ Iﬁlﬂ'l d&a e i tcf}ﬁé}ﬁattogtr%ﬁ on

Flashmaster ! #@3% a&OUe%q@z\a ICI'H_OM o(%y hgxage gyer g(? ggnuyes go yield 1-
[4-(3-EprorghenyBangoe) 3 -Babyi A -nE o3, %-y:]pysdmﬂ =y3l- 1, {-dipko- k) -thiomorpholin-
4-y13mBBaoBblas Syhite sbfhd @8R@). 3. 95 (2H, m), 4.01-4.03 (1H,

i ¥ 7.44 (1H,
LC@S, [I@E.{i%r/;cfoé%stér% lTf!ﬂl‘chri‘?)ovle,ch nﬁtﬁi’bgﬁ Cl?\I 6%, - 73( (1H

b) 15k loR otk in O ﬁgﬁﬂ}gg ”élﬂg"zbcﬁgpgﬁﬁn?’ﬁﬁ SEEREISTS

thiogoypolgyt-Bh-srpresnghafrAdyide- met hyl - 1 H pyrrol of 3, 2- c] pyr

i di ne-7- 20 carboxylic acid (2-nethoxy-ethyl)-am de
Prep’%ﬂ:@ ih b SmAhRGE 10 Bk 48)16 81 (1) ekdepidhat he@oent ubdd @3 mettlakdl tdVsield the
title coml_!)un 215 f{lﬁ&a‘ioﬁ EdSP;E‘ simlar mannetr to Exan'pl e t51( h)
: n at
HXYIR IO ST Pohit e By P HERE B -y, 33 . o,
3.9008. (28, o), Al 3 (B, @D@’&S@%ﬁéﬂﬁyﬂ) 289 déedht é?lﬁ Adlddne), 7.47-7.51
(CHOMR1.580 3917, choh 7opey shy 80% 100% over a further 5
LC[@&:IWPEW\&%SISE&{ with ﬁl’oL eBiflartmuRUE %}%}“Sél ,8onpound.

ation on ovvever y|e ed the title
npound as a col ourl ess LC/ M5 [ MH] 359
Examts&gtaeﬁﬂw 4—(3—%!0&911@& rlae*!m P e Rdgpyridine-7-

carlhl)xyhc acid (2-methoxy-ethyl)-amide and lts hydrochloride salt
4- (3- Chl or o- phenyl ami no) - | - p€tthyl -1 B pyrrol of 3, 2- c] pyr
i di ne-7-carboxylic aci d th xy- et hyl ) -am de

hydr ochl ori de Prepared oer to Exanpl e
51(i) except that soI
yield the title cagpsun

seH was meffanol to
white solid (66ny).
"H NMR (DMBO) 653,29 (3N, sV, 3.35-3.60 (4H+MeCH, m),

3.85 (3H, s), 7.27 (1H, d, J=4Hz), 7.41- 35765(6H

m, 8.96 (1H, broad s), 11.11 (1H broad s). 82 WO
2) Prparsd inzsimiter PEREFBRBPEOE i) zsma_%:mﬁié%W}aWnd attempted
purificatioh b esttmmétrématodradiyloa Flatlonaset B clBii8HIBIBS SaM4@ DS 30%-80% ethyl
acetgt\éﬁ?xfﬂ&ﬁe 83228 'Prﬁlnsefgﬁbw ﬁfg 80%-100% over a further 5 mins however this failed to

Chl
purfygi gompolhd BB DR RE R SIS MR Sohotndar lfrcss o

(138m&r ochl ori de salt SCH3 | NO / 1.1 \ HN
LC/MS [MH'] 359 consistent with molecular formula CygH;5> CIN,O>.

b) 4-(3-Chloro-phenylamino)-1-methyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid (2-methoxy-
ethyl)-amide hydrochloride

Prepared in a similar manner to Example 51(i) except that the solvent used was methanol to yield the
title compound as a white solid (66mg).

'H-NMR (DMSO) & 3.29 (3H, s), 3.35-3.60 (4H+MeOH, m), 3.85 (3H, s), 7.27 (1H, d, J=4Hz), 7.41-
7.65 (6H, m), 8.96 (1H, broad s), 11.11 (1H, broad s).
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G NNF 5 Ha) Prepared in a simlar manner to

Exanpl e 51(h) and purified on MDAP to yield the title
w@eoppoende as a white solid (33ng). LC M5 [ MHRCHBB2005/006182

consistent with nolecular fornula C22H1835C1FN40. 10

LC/NIS EMH+ 359 consistent with molecular formula Ci3H;0CIN,O,.
3 | oro- phenyl am no) - 1- met hyl - | H pyrrol o[ 3, 2-c] pyr

e- 7- car box c acid-4 0-
Exampla b5 M ORPa - PCbfpar eaeqywane@ﬁ PR lexriging 7
carbbylic pcidxdefymiro-beudylaniide sl ischydrechiogidgaalt 1: 1
di chl or onet hane/ net hanol tgciﬂlsel d the title conpound
as a white solid (28ng);~—M 'HMNVR (DMSO 8 3.77 (3H,
s), 4.48 (2H, d, 7=611 . in), 7.28
(1H, s), 7.38- O (4 - 53NT. Ny M), 9.49
(1H, broad s), | (1 I brdad sH. L VH}] 409
consi stent w QT
Exanpl e 64:

4-{[(3-Cnhl or o- phen rreth H pyr.rol
a) Prejpascdjn @ pigylay lamewéxgmphzél RO o 535'55\1%9 lﬂéﬂ ditle cowpotnd
as a Whithrsob®(38migle N,CH3 O Cl i N CH3 HCl a)

LC/MS [Mﬁ* Gob @6rﬁrstéhﬁﬂﬁfd tholb®RiA Ydrmariqyed,#Teimechy| -1 H-pyrrol o
]] pyri di ne-7-carboxylic acid nethyl est er sCH3

.Cl \ 5. _CH3 t
) 4—@.-%9@&9%5%?%@%aﬂmo&%%?flﬁﬁguﬁ. SR RG e sl i legro-
benzylemalgihpidmeldnide ester (0.5g) in 4-di oxane (5m) was

added 3-chloro-N-nethyl aniline (O 629g) and
PrepEd B LR (PSlathple®1a8 Bdept that Tﬁé%om:ﬁf leé@@wa\é\@q
sl S ' IEUSGRIELLAE ol it
"H-NMR (TME0D 13 7 (31, - Ao ¢ 6—@%5 1t7h7e21t EH ). d 8%16% §4 738750
(4H POD33-7.33 (MDY C08Y (1E 1hd4 sRCTR2ERPHD®E2086182 LC/ M5

M;hi{’ 0 c&RRELSYEhoMblAR reRLRGIAL dE| a
C17HL63$CIN302 b)

(3-Chl oro pheny nmet hyl - am_no th H pyrrol
Exale{ef“pftriK%CB{"S"' oy b et AT ey ¥l - Skl -y
morfhdlint4-yl-thetibkhonChydrivcldox@3 To a sol uti on of

4-[ (3-chl or o- phenyl ) - net hyl 'CHQ] -1-nmethyl -1 H pyrrol o

[3,2-c] pyridine-7- carboxy /i ¢ aci yl ester

(350ny) in nethanol Ol , Eii_lzaqueous 2M

sodi um hydroxi de so Qn an e mxture was

heated to reflux f@&r A4 hois.NThe met hanol was renoved

under vacuo and the resi ddg was  taken up into water

(50ml) and acidified to pill using aqueous 2M 10
drochloric acid. Solid sodium chloride was_added t

a) 4- 1Qiptoae-phenpil- ngaub@j@gobhg@@yl {Iﬁ@ylgcgp[é@rcmﬁ-carboxyhc acld methyl

ester
_CH,
/ N 0
= | O—CH,
NS
cl ’i‘ N

To a solution of 4-chloro-1-methyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid methyl ester (0.5g) in
1,4-dioxane (5ml) was added 3-chloro-N-methyl aniline (0.629g) and methanesulfonic acid (0.289ml).
The mixture was irradiated under microwave conditions at 180°C for 30min. 1,4-dioxane was removed
in vacuo and the residue purified by MDAP to give the title compound (350mg).
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extracted wth tetrahydrofuran (2x50m ). The
tetrahydrofuran | ayers were conbi ned and evapor at ed
war@sn2Macuo to give the title conpound (332nghCL/EPNBS/006182
[ MH] 316 consistent with nol ecul ar fornula
LCH@Q@MH4§§@]MQ&&NWh@%&cﬂhﬁ@)m18a 8B4 CBHD,s), 3.87 (3H,
.11 (1H d, 7.21 (1H, d), 7.37-7.40 (1H,

n,
b) 4 é(ér(aﬂ%i) gg HP léy&-awgggbl rrbeﬁm?yl qg{lilayrrsl)oﬁ 21 gyrr%?o[g' §-cﬁ>9n&%é"7 -carboxylic

acid4- { [ ( 3- Chl or ophenyl ) - net hyl - ami nqg] - 1- net hyl -1 - pyrrol of
3,2-c]pyridin-7-yl}-norpholi g met hanone
hydrochloride ,CH3 / N O 20 HO To a
sol ution of
4-[(3-chl oro- phenyl) - \ng] - 1- net hyl - 1H pyrrol o
[ 3, 2-c] pyridine-7- d%rboxyluc atid (50mg), in
di met hyl f or mami de Ulﬂ) was cddded

To a %’:&g&‘?hg EPB' FRLA Ql@%&fﬂ-an%no]eltmﬂhﬂaf}bﬁﬁfdl@ H&]pyridine-7-
i sy

carbmgy i:fgg o@éBenéOt et han éfoirg? wng cli,]de? CHICOLtSSZM 3od1 ngdroxide
solutisnd@uerndhs rixiererved hgﬁte th el éqrrﬁéwa&sﬂlts W@P?}W&\ﬁfemov under
vacudiali® the yésidue masakier upiats welea(P0mitand acidified foeHl asinglaauequsdM

hyde&ﬂlbrﬁd £6h. IidVABmlBloH i/ Rastai@editb bdt@rate eHERQEHdHs phbkY, theBlGtion was

et erth ) S L g e
undesyaaiode aine thaititle,comnourd (333m8)or nul a C20 H21 N4 35C102
LC/MSRMINE@D} coRsiSteHt Vi, lﬂﬂec@mﬂfdnnm CiBLSTIN:Oe, d)

F3hNK0) §3.64 Zsﬂlg) 3 $3BH, 315 1MOIH, 8), 341X, 4))7.3777. 81(HB), 7.43-7.60
&/

ARt a"‘?ﬁr"f"“é’ﬁ‘%a%BFa‘? et hyl - 143
-pyrrol o[ 3, 2-c ]pyrldln 7- y1
c) 4€[f (B elihtprd-phedny Hren ohirehethe lwsmqi@[3§4:]mmd@obﬂh@mbn4-yl-
metiRediHyaRRALAG6182 N, CH3 Cl~aN N CH3 HCl Prepared in
a simlar manner to Exanple 64 (c) using
4-[ (3-chl oro- phenyl ) - net hyl - ajeipo] - 1- et hyl -

1H pyrrol o[ 3, 2- pyrrol o[ 3, pyr di ne-7-car boxylic
acid (50ng) and plper|d|n tH Nve the title 5
conmpound (31ng). (7 83 ons stent with

nol ecul ar fornul a CI» 8 1.56-1.58
(211, m, 1.72-1.° N 3. 41 3.48 (211, nm) 3.56
( 311, s), 3.70 ( : GQ 76-3. 91(111Hgon, 5.39-5.40

(111, d), 6.97-6. 98(111 d, 7. 13 7. 23 (3H n,

7.33-7.35 Slll t), 7.77(111, ]6 -
To soflytign ofd-i -@h]lgfpeﬁyp})l)_ W@tpﬂwmlg}hlﬁgfthyﬂ lﬁé]f n?ol%lz?_]c pyridine-7
carboRYlfcraidqp @nd; i djmyityilfdinmenide (lLodvize ng}dqdd[h@mlethylanuno}propﬁ]%-
ethﬁéﬁﬁloﬁm (P e -1k osdbRRizeR (260ghiN-efNyRorpholine(280p1), and
morpholine (30p1). The mixture was stirred at room temperature overnight. The dimethylformamide
was evaporated and the residue was purified by MDAP to give the title compound. This was treated
with 4M HCl in dioxane and then freeze dried to give the hydrochloride (23mg).
LC/MS [MH'] 385 consistent with molecular formula Cyo Hay Ny *C1 O,
NMR (MeOD) & 3.49-3.88 (14H, m), 5.37 (1H, d), 6.93(1H, d), 7.10-7.31 (3H, m), 7.34(1H, t), 7.81
(1H, s).

Example 65: 4-{[(3-Chloro-phenyl)-methyl-amino]-1-methyl-1H -pyrrolo[3,2-c |pyridin-7-yl}-
piperidin-1-yl-methanone hydrochloride
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H C NOCH3 HC 15 Prepared in a simlar manner to
Exanple 64 (c) using

wd2¢0§321al or o- phenyl ) - net hyl - am no] - 1- net hyl - BEH/EP2005/006182
pyrrol o[ 3,2 pyrrol o[ 3, 2-c] pyridi ne-7-carboxylic acid
(50my) and cycl obut yl ami ne(RFuf ot 0 give the title
conpound (38ng). LCO MS ' istent with
nol ecul ar fornmula C20 (MeOD) 6
1.80-1.83 (2H, m, s { 2.382.41 (211,
m, 3.56(311, s), 3.75 (314, s), 4 50-4.54 (1H, m
5.41-5.42 (111, d), 6.96-6.97 (%11, d), 7.12-7.23
(311, m, 7.33-7.37 (1H, t) 7.92(1H, s). Exanple 67:

Prepred {n3r kMR HRnRh § W ahmpiedaly usﬁ Iﬁ@lchior&?ﬁéﬂﬂ) rrJe'ﬂllyl-annno] 1-methyl-

lH-péf%{ L&b%{)g ;lé% % ><;%poy¥1 é) Cﬁrng lic 8 ?§O {Ifd N a’%ln&PZNl) ﬁ) give the title
H&mePr epared in a S|n1Iar nanner to Exanple 64 (c)

LC/MS [waaz[s(cammmmh plotayihn formeda G HATCMG) - 1- net hyl -

NMR ey 1.94-852 mf&r{)Oi - B72¢46] Ry, 3140 i3V (ZHCRY DOKYIH,G), 3.70 (4H, m),

3 76?%&# Pﬁ[}’%%?m (8 cgg‘f%)ékﬁgl‘oﬁ‘)y @%&?ﬁﬁ@%? 935 8RS, 77711,

$). consi st ent mnth nmol ecul ar formula C21H2335C1NAO0 85 WO
2005/ 121140 PCT/ EP2005/ 006182 NWR (MeCD) 8

ExashpRb6: 4@ 5(h46ﬂo-mn)g)2mlﬁhyﬂalﬁﬁgl f-hiet]i)ﬁ 1]%3[%%4?%[3@& gpgzﬂdmeﬂ-
S S
carb i‘f%%ﬁka{’%ﬁglide hrdggergorde® (111, d), 7.08-7.19 (3H,
, 7.31-7.33 (1H, t), 7.94 (1@ s). 5 Exanple 68:
[(3 Chl or o- phenyl ) - nethyl lefthyl-

-pyrrolo[3,2-c ]pyridi pe-7 acid
(tetrahydropyran- 4- yI yI) a dethdrochIorlde
N CH30 CI XaN N Ci3 ed in a simlar nmanner

to Exanple 64 (c) u3|ng &n,

4-[(3-chl oro-phenyl)-nethyl* an1no] 1-nmethyl - 10 1H

pyrrol o[ 3, 2-pyrrol o[ 3, 2-c] pyri di ne-7-carboxylic acid
Prephie@iny) simitad riaabar ahixhnplaidr(e)usibg Y (3-chinzé-hydnsiirinmrethyl-87myg)-1-methyl-
1H-gyPro ¥ Epiritfiol 8 DI SriaRBI Qeibexyiid 968 |Sone il y L1t 1arihd 2 7ul) to give

the t nS|steQ?$%érlnnlecular fornula C22F2535C1N402 NVR
%% =1.43 (2H 32‘1%1 ‘SN( (S/IS
LC/MS §MHT] 36P ce&wteWth gxofgulgr fgl@i ngm 1

NMRB (MEOB) & 68¢-283 (34, m)32.662.{BEH, 51) 238237 (AEBHY, 3356(3H 5), 3.75 (3H, s),
4,503 94113, 85 412442 (m d), 5.94-5:95 (48 df, TH2- 70133 (3B, 95783957 (115, t), 7.92(1H,
5). (111, d), 7.12-7.16 (3H m, 7.33-7.37 (1H m, 7.95

(1H, s) Exanple 69

4-[ (3- Chl or o- phenyl ) - et hyl - am no] - 1- net hyl - 1H
Exampler67o He[[33CRloro-plapyl)-aiethyl-ampino]- 1(la¢tb)’édﬂ%rr010[3 2-c |pyridine-7-
cartio@l{l%fdéﬂ?ﬂgnﬁyﬂneﬂﬁ anitell3amablokigelr ochl ori de N, CH30

A ~CHso

Q

Prepared in a similar manner to Example 64 (c) using 4-[(3-chloro-phenyl)-methyl-amino]-1-methyl-
1H-pyrrolo[3,2-pyrrolo[3,2-c]pyridine-7-carboxylic acid (50mg) and cyclobutylmethyl amine(27ul) to

give the title compound (38mg).
LC/MS [MH™ 383 consistent with molecular formula CyH,5>*CIN,O

HCI
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CH3 HCI 20 Prepared in a simlar manner to Exanple 64
(c) using 4-[(3-chl oro-phenyl)-nethyl -am no] -1 - net hyl -
wo bbopsreriad o[ 3, 2- pyrrol o[ 3, 2-c] pyri di ne- 7- car boRgT/ER2005/006182
acid (50nmg) and thionorpholine 1,1-dioxide (43ng) to
' i YNG 16 240G, 3.64% MBlHVEY] 3 43845021, d), 3.54 (3H,
NMRgMeg)Iﬂs)l%el.f{l %M%?%ﬁ 09419, 16 T %iz %@’ ] :}4 ( W&/
2 (4H;

3 (A ToREL] -5 43 s A i 0 SN 94 (1,

s). 3.00-3.50 (4H, m), 5.12 (1H, d), 7.31 (1H 25 d),
7.46-7.64 (4H, n), 8.07 (111, s) Exanple 70:

Examp L%g’f .04 '1'9-gﬁ%ﬁ-lﬁ%&%ﬁl@]@-ﬁﬁh}’ﬁlﬁeﬁﬁﬂloB%@H}[’yﬁ@ﬂn@ﬂ-
%‘,-c_ ridine-4- %grlbo |c.£cdg loride

carbpyylic pgf )&F&- PRYTAR- y‘iWﬁtﬁ PRV RE I chi or i de salt
CH, HNH,~IOCI/iNC|}-_',|HC| 30 86 WO
2005/ 121140 PCT/ EP2005/ 006182 % mi xt ure of

7-chl oro- 3- et hyl - 4- [ (t et ahydrlQ- pyr an: 4-yl net hyl ) - car
bamoyl )] - pyrrol of 2, pyrYdijie- N1- car bbxyl i ¢ aci d
tert-butyl ester g -chl or met hyl ani | i ne
(0.5ml) in 1, 4-di &xane (g ) was heated under

m crowave conditions at C foHM0 hours. The

Prephrédfild safildiimahbby €0 BreasnpleLidi (E) usitig By (3 -qBlap¢-plgpayl)-methyl-amino]-1-methyl-
- - i inH71chbBxy8i8 lacill 48Ghg) afd tetrh byledn-4-y1 -
1H p&%&%ﬁ? ﬁoﬁ%gwgmg?ﬁg 7{ dic )Iaor orre?ﬁ?r?%ytr y
methy Bins & (e 595 REEHERe 0 érret;;aﬁﬁ The resi due
LC/MB M1 413 censistent with grolasylaipprelyfeilisr GaPogr aphy over
NME (MtOB) §eb3-( 3O@H, nol LT2-hg6 @itk ), 3942-1.94 (1H, m), 3.29-3.33 (2H, m +
MedTBt RaNoké girt bh 03 so@thgne77 (37D, 3.953.90@BNAY, 5015548 (HAd), 6.96-6.97
14’ djc ne t ifh a solution of 1M
(1H, Jgi&cﬂ%@ﬁtmgigggeﬂﬁwgi ‘é?zt_\?ﬁ@mﬁtr (10 drops). The
solution was. evaporated to afford the title conpound
Examplexi9: Gﬁ[(3—(2\‘/11]01‘(ephesvl)*}mht(lﬂ-llng'l)ql-1119ethyy-1|§g-qym{t][3,A~fgpyr1dm-7-yl}-
(dio%(xgi‘ﬁ %ﬁﬂﬂrp“ﬂﬂ-ﬁ@nﬁﬂﬁ( nafie Ry oohlaaide22H2535C1N402
a

L
nmple 71: 1-[{7-(3- ~CH,
Chl or o- pheny! ) (et hyl ) ani ¢f6}4 3- mit hyl - 1H: pyrrol o

j -yl #et hanone

[2,3-c]pyridin-4-yl <

hydrochl ori de salt i NICL 15 To a
solution of 3-chlo iline (187nmg) in

1, 4-di oxane (I m)%was added portionwi se sodium

hydri de (60% di spersed i i ner ghgioi I, 53ng). When
ef f ervescence had_cease sol u of .
Preppredin & gt & HEPARP Ezga}ncrif_: g{)ﬂsgwg}g ﬁﬁ[{(%%?rp;%lﬁwgh%%l)sl;agm}og—é-rr‘lethyl-
1H-pyfalo[ 32 phmelo[3c-dipyridinsai-¢saheyyliccidc{Samgng _thlgmrwlohgg apdioxide
(431h$) td gide e @@ BEN{okndt2imgRs added and the sol ution was
LCWA‘A:% ansi%&rﬁﬂﬁMﬁe&%%mg es,HACINGIE for 1 hour.
P

' ﬁ?gﬁ?ﬁi@;?g%ﬁ% %ﬂ%ﬁﬁ.%fﬁgﬁéﬁgghllzc(m, d),7.31 (15,

NME; (SLMF)
d), 1.46/864 (% m).HFdY (Wdstied wi t h 5% sodi um hydr ogen
carbonate solution (25m) and water (2 x 25ml). The

Exa?ﬂetg?ﬂh g-[?;ffﬁﬁ)rd%n? g{ngéi!h Bﬁ(ﬁﬁ%)s-xﬁaﬂqumpmab 2oB-c]piredine-4-

carboxylic acid (te %alg'ldg(Il-];)lyr%n-4-y}ime{hgi)§gﬁde hydrochloride salt

HN ‘—
7 N
= o]
Ct \\Il N
CH, HCl1
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chromat ogr aphy over silica gel (50g), eluting with

hexane foll owed by 50% et hyl acetate/ hexane foll owed
wygoostibmho acet at e. The resi due was di ssol ved i PCEEP3005/006182

acetate (10m) and treated with a solution of 1M

A mBX ggp’ﬂ 1319511003: rﬁ&hﬂﬂ- eﬁié ?ﬁ;&lﬂyra%tmfne&x}ﬁ-cgf)%b %jﬂcﬂo[z 3-c]pyridine-
1caetzse‘§r§1mai el i G350 ﬁﬂf{s‘ylmmﬁ k?éﬂ[ﬂ%w* gggane (1m)

was hented undenricimiveye qepdisensiah i 80F 6 fomiP ouss Flpeagion mypre was purified by
BiotEXadipdratopdaphy over silica gel (40g), eluting with hexane followed by 2%

met kngl7dlé}gor%5tﬂ%¥olm@ ¥ %Maﬁ@b’ cﬁ@ﬁd%’rhétﬂm‘ﬂé PYE FRLRE SeSpifified
rorti B Bty e g el e ) oy b B B i prometanc
The a¢sidug way @issgfved in dichloromethane and treated with a solution of 1M hydrochloric acid in

dietfid ethbrqi @ didpsyeTHeysblution Wasrewapoletdd to atfory khertigle hempophd agpprofiawhite
Sohﬁ;hggﬁ c]pyridine-l-carboxylic acid tert-butyl ester

LC i@%? ’419 5 ils%rllt%{?ﬁnc(l% %lg# §or1%ﬁllq h%'ﬂ@%’” fonic acid

I 0Xane

—_—

&ated ander

n1cromave conditions at 180 C for 30 m nutes. The °
Exasplé 7 : A £5(30 ChlarsrpliengbénetByl) apinglcomethyh 1E-pyrrolo[2,3-c]pyridin-4-yl}-1-
morphdhiER L NRR(HARGGS dradhmsidb v¢l i n met hanol , transferred

to a round bottom fl ask andgCvapor at ed. The resi due

was di ssolved in dichl ne (40m) and washed

wi th 5% sodi um hyd og@N c te solution (2 x 10ni)
and water (2 X | . ganfc layer was dried
(MySO4) and evaps -d tasgive albr oil. The

resi due was p@ified by Bi®dtage chifomatography over

silica gel (9g), eluti wi t h hexane %ﬁ#lomed by 5 25%

et hyl acetate/ hexane followed by 50%
To acelutiore ph &chleco-NThpghylaading (&87Re) g %%@PKP@E! (1w g¥43ygdded portionwise
sodiagmeiyatide (60Rndispeettintiinabiadl, $81hg). Whew biiidricoeenod hallMeased, a solution of

7@%@@%&‘111 —4' @ bd1iha y@-hﬁihaxydyl)%ﬁ@f [A3LOp cﬁﬂésl)-ear%i?hc acid tert-

butyé u%?f éla?g Xfl?.] r ec é(? © a%gt&e scﬁla: on%vas Bea d%{lgeq nﬁ%roWave conditions at
180{Chior d jhopie b@; hﬂé‘tﬂ*félfle(%r?yﬁpml_@ 708 thave 1[‘ Sré}e “Chgolvebpreist asgtate (40mD),
Thewirgahicrimleewed then $asheivigh £2 06di@NAOBogeh Garbrmmbrobitig® (25ml) and water (2
x 25knl). frhé 3rdahic q’z[y@r Phedich @izP0)) 28d B‘ﬁiﬁ)b&{ed | Tﬁeﬂysﬁdu@ lvk Purdfied] by Biotage
chrcﬁnya(t]piggagﬁ}/ %vuyr dglth& %%gq%lﬁﬂ 4%11 ' b %, ethyl acetate/hexane
ollcpiregpl&f @Q}yll 'ﬂ;etgte ss?lgedEwa lélC%t?C &i(? and treated with a
solugiom bl D bdrodbicrie akdit dirilylfeler (L0 Keome), Tmolwewawapomed to afford the
tnb%b&<ﬁ&ﬂa§bﬁ@&@ﬁﬂ§%&ﬂh§n@yer silica gel (Qg) el uting

LC/iMst ﬁ ?E&)Xlstlﬁtq’ﬁfh%cﬁ%cn% fo?ﬁula 371

ecu A 619H19é5(:1N402

><

SIS
wple 74: -
Examplle772: 3-[Ti{-Yethoxy-phertybpnyinphimpthihl By roloth-glpyridia-4yii-1-

morpholin? 4-31-feflinhorb lilyd%glil(}ndelsal‘mr phol i n- 4-yl - met hanone
hydrochl ori de salt

HiC HCI
A mixture of 7-chloro-3-methyl-4-(1-morpholin-4-yl-methanoyl)-pyrrolo[2,3-c]pyridine-1-carboxylic
acid tert-butyl ester (120mg), o-anisidine (71p), and methanesulfonic acid (41pl) in 1,4-dioxane (2ml)
was heated under microwave conditions at 180 °C for 30 minutes. The solid mass obtained was
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CH3 a4 O HNI~~I1 NNNO HO 20 "CH3 HO Prepared
inasimlar manner to Exanple 72 using

wWG2@kl1oriee 2- met hoxyani | i ne except that purifi cBCT/8P2005/006182
was by trituration with diethyl ether and the

dissd ViR elebahd1d@ansRbrt d 488SoffRArFREm P siinaSQipotidl. TR residue was dissolved
o o5, A LA o ATALI G Bl g 5 10m0 o
wateri(k ub0Enelde oEspaisdrst &@s drrd (g aHWYaﬁora@éﬂ%ﬂveét%w oil. The
residan ovaf pirified &gt Bidtigetchematbgiaplly ater 40@ sehhe), clnbivgiwith ha@ne followed by
25% L &%}%ﬁlﬁﬁ%foqm 1?1 m%%etn&ltdaetafeAhe;&ué.alrhe fr@idi vas dissolved in ethyl
acetale (LOMHL A I ) tiofl Of 1M ydrochlori¢ acid in diethyl ether (10 drops). The
result fﬁ}lldlgpa‘?c??? &{e%@iﬁﬁt@%g ﬁg; ﬁ%ﬁﬁeﬁ%ﬁ%}a}é gg&ggﬁ%@%ﬁnﬂroé?dug to afford
the tifledomphrindfiege)salt CH3 OI~HN N~/ ~O H3IC NN\ / H

LC/SEIBMET] 36 Bé&nMEe 0ah/moltiidOfoRtilld ERAQBIE0006182  Prepar ed
in a simlar manner to Exanple 72 using

o SRS a5 -
morphalip-4-glometharone| iydpeshlovide3alg79 consistent with

nol ecul ar fornmula C22H26MN\402 5 Exanpl e 76:
1-[ 7- (3- Met hoxy- phepylagi noj - 3-met hyl -1 B pyrrol o[ 2, 3-¢

] pyridin-4-yl]- DI - nmet hanone
hydrochl ori de $ C31 ONNHHA
Prepared in a st ner t anpl e 72 using

m- ani si di ne heat ,ng Hor 1 hour. P blfl ed by Biotage

chr omat ogr aphy over silica gel (9811;[, eluting with 80%
Prepetefiyih a s0eiten nehhes st fiasempl@ 72 GHMS2{cMpJoagiETe dsatyigsfor hihour. Purified by
Biotigeldirontdpeaphpbvet SiliendeR(9R eliapN:E35 0% exhiyalagetat/hexane.
LO/AS! . n?z%ﬁ?‘ﬁit%%%ln?dﬂcﬂﬁ)f ﬁf]&r@bnﬁkﬁb&mr rolo[2,3-c]p

yri nor phol 1 n- ff-yl - met hanone™ hydrochl ori de

sal t
Example 74: 1-[7-(5-Chloro-2-methoxy-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridin-4-yl]-

1-morpholin-4-yl-methanone hydrochloride salt
CH
cl == o]
HN
= I N/\l
DPOeRY
N N
H
O\
CHs HCI

Prepared in a similar manner to Example 72 using 5-chloro-2-methoxyaniline except that purification
was by trituration with diethyl ether and the hydrochloride salt was formed by dissolving in methanol
and treating with a solution of 1M hydrochloric acid in diethyl ether (10 drops). The mixture was
evaporated, triturated with diethyl ether and filtered off then dried at 40°C under vacuum.

LC/MS [MH'] 401 consistent with molecular formula CyHy,*CIN,O,

Example 75: 1-[7-(3-Isopropyl-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridin-4-yl]-1-
morpholin-4-yl-methanone hydrochloride salt

H,C

CH,



10

15

20

25

CH3 O HN\ N / / NNN" HHA 15 Prepared in a
simlar manner to Exanple 72 using 3-cyanoaniline
wheasiteg4d or 1 hour. Purified by Biotage PCT/EP2005/006182
chr omat ogr aphy over silica gel (9g), eluting with 80%
Prepa@ddyl adeiglilai ehdiaerane ExamplvSrd b Bﬁapromﬂmlmee Purifigd fhy Biotage

chrorf} g rfsgawgél @gs??eamgw%ﬁ@th ambe 78: _
i v s il i ok IR

hydrochloride salt CH3 HNNO F NN-~C HF HC
ExauEiﬂsmne[d-(smahaayrpmenylamnmmmmammo[2,3 apyritin-4-yl]-1-

I chib Rurified by Biotage
mmrlﬁh“l t%&%ﬁg@gg‘g‘? Sll Iﬁlsﬁzsaai‘ gedd, (99), eluting with 70%

et hyl acet at e/ hexane. LC 405 consistent with
nmol ecul ar fornula C20H1 2 5 anple 79:

1-[7-(2- Met hoxy-5-t uor rretl yl Mohehyl am no) - 3- net hy
| -1 H pyrrol o] 2,&: X k/
c] pyri di n-4-yl ] - £ norpholi n-"-yl - net hapege

Preparpn SCBASE PRI NPl 4608 8 Y0 B { A0 Fonied oy Bitage

chrorsitogririy omeunsiliot £ ebelipk it 30% @thﬁbacetate/hexane

LC/MS |38t 06y ©Buststenf WitlomoRBI foramlal G4H8,NPyr i f i ed by
Bi ot age chromat ogr aphy over silica gel (9g), eluti ng

e B 58 o SRS B L0 o

4-yl-methguereahydro¢hieride salt 1 H2 1 F3N403 Exanpl e 80:
1-[7-(5-Fl uoro- 2- net hoxy- Cﬁ%flamno) 3-net hyl -1 H pyrr
oIo[23c:]pyr|d|n4yI] T-\nor hoI|n4yI net hanone

hydr ochl ori de salt N
(s
G

HCI
Prepared in a similar manner to Example 72 using 3-cyanoaniline heating for 1 hour. Purified by

-

Biotage chromatography over silica gel (9g), eluting with 80% ethy! acetate/hexane.
LC/MS [MH'] 362 consistent with molecular formula C50H;sN50,

Example 78: 1- [7-(3-Trifluoromethyl-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridin-4-ylj-1-
morpholin-4-yl-methanone hydrochloride salt

Wousae

Prepared in a similar manner to Example 72 using 3-tr1ﬂuoromethy1an111ne. Purified by Biotage
chromatography over silica gel (9g), eluting with 70% ethyl acetate/hexane.
LC/MS [MH+] 405 consistent with molecular formula Cy0HoF3N4O;

Example 79: 1-[7-(2-Methoxy-5-trifluoromethyl-phenylamino)-3-methyl-1H-pyrrolo{2,3-
c]pyridin-4-yl}-1-morpholin-4-yl-methanone hydrochloride salt

89
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H H3C HC1 10 Prepared in a sim/lar manner to Exanple
72 using 5-fluoro-2-nethoxyaniline. Purification and
wa@ados/1261e0 mati on simlar to Exanple 74. LC/ MS POAAEPB8S006182
consi stent with nol ecyl ar formula C20H21FN403 Exanpl e
81: F F CH,
1-[7-(3-Chl or o- phenyl m'H
3-c]pyridin-4-yl]-1-
hydr ochl ori de salt
(a) NN
7- Chl or 0- 4-i odo- 2, 3ze? net hyl -1 H pyrr o] q[ 2, 3-c] pyridine
H3C CH3 HN CI N 20 Prepared in a si Mar manner to
PrepiExdiinpd einfilaMVetived t@ Exgmpls 7 gsidg Prtethpky-3-trifluoromethylaniline. Purified by -
BiotagB [cRRERWABEN 8%k Wilita BE1 QDRI Sutirly Wil 35% WityDiketalt/hexane. Salt formation

Lo ur an 142nil) and purified by Biotage
Slm}éﬁ%?%lgg?ag%y Zel Ejltll n% )W;#{'};%O%%ﬁwﬁgacet atg /
LCM%Q\Q%.“ CPRESIRARD B9 oy farmuia i1l ecul ar
formul a COH835C11IN2 25 (b)
D 3 B e o-apn
- 491 d i
lm‘%ég Iﬂ\i‘?ﬁh (hﬁl &N Pregaraq in a simlar manner to
ival ents of 1sopropyl
m the reaction at O
T. LM [ MH] 2 )t‘ﬁjm)l ecul ar fornmul a
C10H935C1IN202 5 X o)
7- Chl or o- 2, 3- di netlhyl N4- (- nor phol i n- 4-yl - met hanoyl ) - p
yrrol o[ 2, 3-c] %& ine H3C CH HN NO ~O CI N Prepared
inasinlar her to Exanple 4(c).H@0 LGS [ M\ 294
Preps R0 8 @illar Wakdder E@E%hﬂl 1872 Lahd BLfRoc4EBRG 6 NRORu{fdation and salt
fo 1t'i %;&%Q%ﬁr %Iep};igny am no) - 2, 3-di met hyl -1 H pyrrol of 2,
T3¢ rldpln-ﬂj-yl]-,L-nPr‘rtho#|n-4-yﬁ- I\r]naothanone
LC/M§ gllélhi?@rqoa%st%mt molecular formula C;0H,;FN4O;

Exanpl e 4(b) usin
magnesi um chl ori

Example 81: 1-[7-(3-Chloro-phenylamino)-2,3-dimethyl-1H-pyrrolo[2,3-c]pyridin-4-yl}-1-

morpholin-4-yl-methanone hydrochl}l%ride salt
3 CH,

H HC1
(a) 7-Chloro-4-iodo-2,3-dimethyl-1H-pyrrolo[2,3-c]pyridine

HN |

Cl
Prepared in a similar manner to Example 1 Method 2(c) using 1-methyl-1-propenylmagnesium
bromide (0.5M solution in tetrahydrofuran) (142ml)and purified by Biotage chromatography eluting
with 10% ethyl acetate / hexane.

LC/MS [MH'] 307 consistent with molecular formula CoHg CIIN,

(b) 7-Chloro-2,3-dimethyl-1H-pyrrolo[2,3-c]pyridine-4-carboxylic acid
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H3C CH3 HN N~ 15 CI N OoHO Prepared in a simlar
manner to Exanple 4(d) using 3-chol oroaniline.
wo/kdokaraho was used i nstead of ethyl acetate WPETEP2005/006182

formng the salt. LG M5 [ M#] 385 consistent with
nmol ecul ar fornmul a C20H2135C1IN402 20 Exanple 82 :
7- Chl or o- 2, 3-di net hyl - 1HSpyr @l o[ 2, 3-¢C
] pyri di ne- 4-carboxylic act | obut yl net hyl - am de
hydrochl ori de salt H3C b~ ~1 HC H N HC
(a)
7-(3-Chl or o- phenyl am no)&?2, 3=di net hyl -1 H pyrrol o[ 2, 3-¢

PrepirBy fn acﬂlrﬁﬂm%aﬁﬂdrlﬂpE%lrﬂ ple 46) Wing Abre€ yqulivaledis Wk ¥6pr6)sH naphediam

ﬂelréé%tlg’gtloEBZOOS/ 006182 H3C cH3 O HN H

chlox? ayl\@
Q%"Ey]r g%g«:ogs%?rﬁgilthwo?]cﬁwwug{lgr tggng)%gg'ﬂ SI ?]'(e E:) from

4 carboxylic acid and 1-cycl obutyl net hanami ne. 5 LC/ M5
(c) 7fQ¥tbrb-220@ methyisd-Staapholint4rylmdtienoy ppyrfae{2aicipyridine
C15H1835C1N30O ( b)
7- Chl oro- 2, 3-di net
oxylic acid cyclobu

| - Ickt pyrrol of 2, 3-c] pyri di ne-4-carb
-am de hydrochl oride salt
H3C CH3 a HN\ / iNg? F HJ 10 Prepared in a
simlar manner to Ex n'pI e 4?(\@() usi ng 3-chol oroaniline.
Met hanol was used k& ad o et hyl acetate when
formng the salt. LG MS [ M#] 383 consistent with

PrepiBh il LAY SCLMO The fol | owi ng_exarpl es
LONS g L 2 ontive mﬁgﬁm Biia &L BcfRiBP! € 1)

phenyl am no) - | -nmet hyl -1 H pyrrol o[ 3, 2-c] pyri di ne-7-carb
(d) 192YBCBloa6hlnlalinb) e, 3 ARftInM Hatytrom(d, Relperidie piyl]- I-Madphdiiies-yl-

met g{lg}pélh &Sﬁlﬂcﬁsm xture was washed first with 5% sodi um
I car onate then three tines with

k/ HCI

Prepared in a similar manner to Example 4(d) using 3-choloroaniline. Methanol was used instead of
ethyl acetate when forming the sait.
LC/MS [MH+] 385 consistent with molecular formula CyoH,,  CIN,O,

Example 82 : 7-Chloro-2,3-dimethyl-1H-pyrrolo[2,3-c ]pyridine-4-carboxylic acid
cyclobutylmethyl-amide hydrochloride salt

(2) 7-(3-Chloro-phenylamino)-2,3-dimethyl-1H-pyrrolof2,3-c]pyridine-4-carboxylic acid
cyclobutylmethyl-amide
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wat er and once with saturated brine solution then
dried (MgSO4) and evaporated. Salt formati on was
we@arosited4out in a manner simlar to Exanpl e 51PCEEERHP$/006182
that the salt was fornmed by dissolving in nethano
prior to treatnent wwth 1. OM hydrochloric acid in
di et hyl ether. 20% anwle 84 was too insoluble for
[ byRtrituration wth diethyl

*mgﬂ)toformthe
Exgnpl'e 8 reci pitated out during
W tered of f and washed with water

ether and suspend
hydrochl ori de salt.
the work up and wa

and ethyI acetate npl e Structure Conmpound Name
Prepare% nja Eﬁ?lar ma elztg(%??/m%fl% ii ﬁP g\rﬁﬁg%g?%/ (HIQI@[%?IZIH BerlcQZ 3-c]pyridine-
4-cafyRg; ]C@f]ﬁyqn | - mf ihan ] 357 ai , NN

LC/M$ (MBI DR @ne}tpymuﬂnmpéecvlar orapCsEeTAR6O H HC

car boxam de hydrochl ori de &N

: lacid cyclobutylmethyl-amide

o O R o S P B e g e
hy dfﬁ@’cl?ﬂf’le i pyrrol o[ 3, 2- ClsH 9 CLN402

c] pyridine-7- ﬁ arboxam de hydrochloride 'O

4-[ ( 3- Chl or oph® %rg no]-N, 1- LOMS [ M+] 85

di met hyl - N- (1- hyl)-1H 357 a i NN

pyrrol of 3, p A dyheN7- 9H2135C1LN40 HC

car boxam oride (3R -1-({4-[(3- LCvs 86

cl aN , "N Chi !droahenw)am nofrefl- et hyl - [ MH] 3371 H N

Pr e;%'{hcl? [1)1}/ ! r OllaI[IBISD%CI‘QJ) E¥ é ﬂﬁ)o sm%]i» C#E' ‘dlg)nylﬂ% é/[et}%%lh@s used instead of
ethy, @ggate]}y}(e{x jo

LC/KIS|[MEDD B&hwn)namtn’oi]h molmtahgprmulg ZaHg CANON N
1H pyrrol o[ 3, 2-c] pyridin-7- C19H1935C1N402 off HC

The%tJ {1%% es?’wax L Oi Im!e&j Q! mdAANE §&{1A0G ] %113&851(11) using 4-(3-chloro-
t

pherl\.}%&rﬁw) 1N~_n { 3§F§F P aﬁ:&r éne-g-g%@#y%ya]& he approprlate amine except

that frler byl pn@ethym}m@m@qubﬂdo’@rg with % Gpgipmsiicerppnate then three times with
watd Japy bhddi wigr séueadcdiaia sdlotion thenddried IiMgBOJend evaporated. Salt formation was

carried out in a manner similar to Example 51i except that the salt was formed by dissolving in
methanol prior to treatment with 1.0M hydrochloric acid in diethyl ether.

Example 84 was too insoluble for MDAP and was purified by trituration with diethyl ether and
suspended in methanol to form the hydrochloride salt.

Example 89 precipitated out during the work up and was filtered off and washed with water and ethyl
acetate.

Example | Structure Compound Name Data
No
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89 4-[(3-Chl orophenyl )am no] - 1-
Hant' net hyl

-N-1- pi peri di nyl

LCVB [MH+] ¢l |

-1H 384 H N HCO
w@oosaap®, 2- c] pyri di ne-7- CzoHzz 35 CIN50

J

c aPODEPIEIa06182

hydrochl ori de 93 WO 2005/ 121140 PCT/ EP2005/ 006182 90

4-[ (3t Chl orop e,pryl)gam noj - N- 4_@/@!{0 JENENY i LCMS
[(,1- hydr oxycygl §he met hyli] g:lél?ﬁny}nf;gb ME' 357
ngsiﬁm rret hyI |]Y=|N G gpeshyd- [CH]”CINO
c] pyr oxa de yidweele3pt-¢lneridine-7- 1otiat 4
N- ( 3- Chl or opHenyl ) - 1- netity 7carbbﬁlﬁddhyldrdbhloﬁde
{[4- (et hyl oxy)-1- [ MH] 399 Cl H
pi per | dinyl] ca[{bo yI - 1H
%yrro o[ 3, 2- - -am n%@cglrgi’ﬁ%&%ﬁ%g LCMS
-4[(3 op e?I I Nam no] 1- ‘WPXF ropyllyl- [MH'] 359
met hy o < 01 \° Jme(thyéﬂHyﬁymonw-opyl] 1 st~ CIN,O,
C19H2135C1N402 pyrr ol oﬁ? 2-|cRYibiinei7RGrbéxantiadd boxaﬁn de
hydroghl ori de 4-[(3-Chl orophenyl no] - N- LCMS
et hyl | 1- net hyl - N- pr opy! - w&%ﬂf 93 G H" /
Py o oL Z'ﬂygro J’”fi' I3 4%?5%%%%@%10]4\11- LCMS [ME']
A9 (3f Cnl hegdyT o] - 1-| diresihy M lpetiovletayD-LHH| BF7 1
HO nethyl N 4407 f?\/ ( metpyyrblopdy) ¢iheitine} - 1H  CR S~ CIN,O
CLNAOR pyrrol of 3, 2- ¢T PyHCHi | ngréranfdd IRQXRALAS
hydrochl ori de 4-[(3-Chl oroﬁhenyl )am no] -1- LCVS | MH]
—f—— + lhyl !\H%%L%l 95—c—H-N+—H Ho—re—35
(met hyl m “dl H- 022H1q31011h2{62(3- LCMS
p;ysrro dl ne: trd)@f@}jﬁk@&)ahwﬂ%ﬁﬁtmi HevES 371
N 4_[ yl Q nO] [3 2_ Lo B C19H193SCIN4OZ
mathy-l\l-4 m)rphollny %
pyrro] o[ 3, 2-c] pyri di ne°*7HCCJQ( ) @@?I\%@“’&‘Q&nﬁ xani de
hydroghl ori de hydrochloride
7N (38)-1-({4-[(3- LCMS [MH']
87 /©\ - Chlorophenyl)amino]-1-methyl- | 371
o N\ O 1H-pyrrolo[3,2-c]pyridin-7- CisHiy*CIN,O,
on HCl | yl}carbonyl)-3-pyrrolidinol
hydrochloride
88 o 4-[(3-Chlorophenyl)amino}-1- | LCMS [MH"]
c./Q\N 8 ) "*’“O methyl-N-{(2R)-tetrabydro-2- | 385
o HCI | furanylmethyl]-1H-pyrrolo[3,2- ( C2otar” CINJO,
c]pyridine-7-carboxamide
hydrochloride
89 N 4-[(3-Chlorophenyl)amino]-1- | LCMS [MH']
c|/©\ & ) Q/O methyl-N-1-piperidinyl-1H- 384
W HCl pyrrolo[3,2-c]pyridine-7- Caolly™CIN;O
carboxamide hydrochloride
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97 |

1 4-[(3-Chl orophenyl)am no]-N LCMVS
{3-(di net hyl am no) car bonyl] [ MH+] 448 a HCl

wW@b@sgb 4@ - net hyl - 1H C24H2235CLNS Q2 PCT/EP2005/006182
pyrr ol o[ 3 2-c]pyridine-7- carboxam de hydrochl oride 94
WD 200 1 / EP2005/ 0 )6:[ hlorophenyl)amino]-N- | LCMS [MH]
.4_ [(3 Z Op m no] i(l‘r- cygl(}lgex&/%thyl]- 413
[(29) = - CpHys*CIN,O,
met hyl - 1H PYr r ol 0[ 32 lé Pyrrolo[3,2-
c] pyrlji di ne- 7- car boxam de hy dipgddih®7-caoxainide
4-[(3-chl orophenyl ) am no] - 15 Wlmﬁg /
met hyll - N-[ (1S) - 1- met hyl - 2- | 373 01 \ N N HO
t-hvld nvu\gth\ll 1 14 C1 ou') 35C1N4n"
é&/rrol 0[3 2- c /rigi ne- 7- caﬂ‘fdéﬂmfdi@embl'é@ﬁﬂybﬁ oeCMS
N- ( 3-[Chl or6phe 2 6- | K@NmeltYdxy)-N - [MH+]3§99
di metfhyl s J/ N LOQ oDg LBy €ar bonyl €aHzCIN,O
C21H2335C1N40% HCl met hy! - | & ﬂ%hﬁ H’,}gz))j ’
' di n-|4- ami ne hyHEbchl ori de n-4-amine
N-{3-[Chl oro-4-[(trifl uoromnet hydr?@b@‘ﬂdghenyl }-1- et hyl -
- (4-
epr phol i nyl ¢ yl') - 1H pyr i aljgl-Gulgropliepylyantihdl-14- apLoms [MH']
I(ﬁg;jr chl ~ANO O F'Xxeﬁx'yl—Nﬁ&C' No 5 Hds )
o NN CoH,;"CIN,O
4- Chllofo- I - fret hyl - | H pyrEe o (metbylerprepsdi-HE- 7- car polﬁyl 2
icacid ,CH3 NOOH C N Toyaols@|2tdpywidinef7-
4-chlioro-1 - et hyl - I H pyr r ol 0fcgbexaedid)yi@tKIeid- car poxyl
rcacid methyt rer (0.50), 20ni")
added aq s 2M/ s®di um hydno 4)1?5(10&%0?@6??1@)”&1 (grrrp{ and
the njxg, aweth 10 f §yeHmgthyk¥mropyhby 1371
f3t hanol was "evapor dted and |pheolbBLidneidias- di sso Galls CINJO
in water (50ml) and aci gjdi éqa%gxagﬁhe]hyg@bmgn&queous 2M
hloric acid Salid sodiumchloride was added—to
sat ur gt ed~_ t h@ ragu ~phas ¢ 4-{(h€hisophenyPamingisl- | LCMS [MH']
¥t rac eg ﬂm ydr of unanufRx-[20m) . The 407
tetrahydroff‘d f’ayers Here co vapor af egu,.*CIN,O
to afford the title corrpounc( ﬁtggl@&enﬂ?ﬁ N e
yrrolo[ -c]pyridine-7-
carboxamide hydrochloride
9% 4-[(3-Chlorophenyl)amino}-1- | LCMS [MH']
95 C,Jiln@iﬁil? methyl-N-[3- 407
’ HCl 1H- CyzHis CIN,O,
(methyloxy)phenyl]-1H-
pyrrolo[3,2-c]pyridine-7-
carboxamide hydrochloride
96 e ,/\ 4-[(3-Chlorophenyl)amino]-1- | LCMS
( /“\/T i MH"
NN methyl-N-4-morpholinyl-1H- [ 1386
/©\ I Z 1 3 2_ d _7_ C19H203SCIN502
cr NN pyrrolo[3,2 c]pyridine
carboxamide hydrochloride
97 / % /©\“/‘l‘ 4-[(3-Chlorophenyl)amino]-N- | LCMS
)@\%/l > {3-(dimethylamino)carbonyl] [MH*] 448
° LA HC1 | phenyl}-1-methyl-1H- Cy4Hy, " CINO;
pyrrolo[3,2-c]pyridine-7-
carboxamide hydrochloride
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NVR (MeOD) S 3.95 (31-1, s), 6.69 (1H, d), 7.62 (1H,
d), 8.37 (1H, s), 13.60 (1H, bs). 15 (b)

wd2@sherae | - net hyl - 7- (4- nor phol i nyl car bonyl ) - 1PEPEP2005/006182
[3.2-clpyridine CH /[ NOIl YN/ O C 95 WO

oy

2005/ 121140%?%5%005/ 006183131103k ]ﬁ@j LCMS

= chljor - —’\Lrlﬁkcpyr rol o idi ne-¢-car 2

?% adicd% I'no di met hyl i 5)22 1%111'3%5: Was a@’%&é’%
1-[ 3-|(di emet hyl am no) pFSpyi ]H@%‘rh@%ﬁ@lb{é@m mi de | CieHis CINGOs
(1.2%g), 1- hydroxybenzotri azlpledied7-848Jxamide
N-et Hyl norphol ine (0.8nml) ahgdyqymdpiyali ne (0.55ml)| The

—Sof utji on_ was 5/SIiTre(J ar T erat erTght=
The rleact ] on/ S dl/l\ﬁt)ed WI1?T<M:1%-‘ %éﬂnto TedgLCMS

Phred ti pYh¥et iyl acet syl N’rﬁ@Sbthyathyabet at |efMH'] 373

| ayer|scid eu i ned, ej(mmmo;@mm]atfﬁd sodi urfisHz”CIN,O,
chiorlide sol ution and drief I%y“\/\ﬁ gvapor at ed

to afifford the title conpoungd ab Fte solild

T/?gel 'g) — This was—carried-t L'\pal; %ﬂmﬂeﬂlbﬁdrmhimdﬁf her

puri fli cagion. [ MHH+] 23@'(@@&1@@1@@) T (2.6- LCMS

1ol equl or 435CH fehy1-4-10 (cC) 399

N- { 3-{CAT of 0¥t rilf | fior orre mgrpa]glxrx,l)gaf} bz 1 ”E”‘U’lHZ *CIN,O,

- (4- mor phol i nyl car bonyl Ht
pyrrﬁl o[ 3, 2- ¢] pyri di n- 4)}5# haehylgbenraeiBde T, C H3 / N

O/ N F~1 F O HNOHJ | dpyimrtxtirtechydiochloride

4-chl or o- 1- met hyl - 7- (4- nor phol i nyl carbonyl ) - 1H pyrrol o
Exanlip'ie 2016 MSLERIb R4 (A RIEPIme tﬁﬁl)oxy Iphenyl}- l-methyl 7-(4-

R o Pwr"?@nq&y it porailod.ag Roaeo”

under mi crowave conditions at &SOC for 30 mi nutes. The

sol vent was evapor at ed and “pesi due dissolved in
di chl or onet hane, Fg?s ed ried (Na2SO4) and
evaporated. The 2 s pur d by MDAP to
afford the free base a e so 97ng) Thi s was

di ssol ved in nethanol anofi a solution
0 I SM) and after

(@4 géfag%o?a eﬁ% FH??‘#(Q [gacf ﬁ’;kyﬁl%ﬂ%-%ﬁ%}blggygm(aglg nd as a white

solid (100ng). LC/ M5 [MH] 455 consistent with

nmol ecul ar fornul a C20H1835® F3pNAO3. 25 Exanples in the

followi ng table were prepars i m

Exanpl e 101 (c) from 4-chl or §f-

1- net hyl - 7- (4- nor phol i ngkCaFbonyl ) - 1H pyrrol o[ 3, 2-c] py

ridine and the appropriate commercially available

To a sphition n&4-ciNbrorlemetind- 1Hgawioloph2-t fppedineserabaiytih erid B6thglrestGi0(0.5g), in
methaﬁbmol@l) Gk daR daaﬁqwgodamwhaﬁa% a&snonC(M) AndP@ic ke Was heated

to requx ?or égtfo%gsu Fhd'PE a%)Pwas %f%poraget‘cf'l ang the. res%? wecl dlsiﬁ)ﬁved in wz%t?{ (50ml) and

sodi um
aCIdlftﬁlﬂ?] PHIsIngRqeebEEIM Ardoghiarigpeid riﬁfgdlw ehiora@edvags iafidpd to saturated
the agag@n tphasExbayoleion eotkxtadiel With tptuahyfiiofsani(@x MDA, Thie tdwahytdrofuran

layerd W& e BNV aKorBd RNERT thofitld BmbbGRi#RRiW th 1. OV
NMRMB%SE' PEd E12S! Sod B, a), 7.62 (11, 4), 8.37 (1H, ), 13.60 (11 bs).

(b) 4-Chloro-1-methyl-7-(4-morpholinylcarbonyl)-1H-pyrrolo[3,2-c]pyridine



10

15

20

25

30

35

di et hyl ether, conpounds could be dissolved in
nmet hanol , et hanol, ethyl acetate,
woredosanahé di chl or omet hane or di chl or omet hane. BXBEP1085/006182
162 was purified by reverse phase col um
chr omat ogr aphy on Flashmaster |11 eluting with a 5% 55%

To a SidRhedt ftnacatanhiiiiz- Q-cjdvgédlgéﬁmmngyﬁ%r BGd Uf6B0mg) in

dlmethyW%%gb(gﬁgg%%a%'[\%(dlemethy an%no prop)%]g' et%ylcarbodnrmde (121, 1-

hydroxypgrpagriagols; (G468 ByseHTIcHing 0y andreoneboline{0) S5 The gpjution was
stirred aixborh tédnpprdivie woerpilel iThy reaatidnoras| djluttdwitiTi9kdt 8BHQUANKDBree times
with eth awet@tepy{’hé ‘é{:hﬁ)f soetiteCthyRyd Wete Rofibiadd, R@siel vhithHelurated sodium chloride

solution Léﬁ/éﬁ}% g@w &lg S%p&%\l(e @ra?ﬂgpﬁﬁnt ie) :l'n 1% ch F.l; %ﬁﬁhlte solid

(783mg)cf§ﬁf‘??94 ugl Y—'S‘#‘%‘ eri’“’& P‘? di ne- 4- ani ne N402 "

LC/MS [NGH'] B§Qiecosibteasidianalyeulsr Ariga CnBoi 61061 uor opheny| ) - 1-
LCMB [ MH+] 389 104 F aN N~

(0) N-{3nEi1bipt4-[(trifidoromERyig:dy phitSar barihl) 7-(1hoiph 3T odibdihdRl H-a:

1 oy EOk Rl 3ndsgd PY! i di n-4-anmine H HC
pwn>q$# P@“%F2r| de ﬁq%- 2 Chl oro- 4-fl uorophenyl)-1- LCVB

[I\/W 389 105 F/ , N~ cH,
met hyl - 7- (4- nDrphollnyIc
~0 1H pyrrol o[SF%/ ' ci H HC
hydrochl ori de N eJi LCVS [ MH+] 439 106
01 N-") (trlfluora ygjp nyl ] -~1- hyl - C2oH18 C |
7- (4- nor phol i nyl carbonyl )-1H F3N4O FHNFF HC1
I1yn' ol O] 3, 2-c] pYridin-4-am ne hydrochloride NO
A mixture (ot 4Gihllape-0-ndstifyl-Ad4-opipbnlmy)catbonylEMB-plyivbie]3, 238 0yriidié @00mg), 3-
chloro-41 riffubroMethbx ﬂﬁié' é\l ok -aA® mRARhE MifosRIRRNMYAL in 1,4-dioxan (1.5ml)

was heatFi}_Illrll_(!l]érS r3r115 ggn nJ\LtC}gWC Zfor 30 rmnut'f_:s |_"|l“ lﬁéf)lv%nt dvas aPorate% and the
residue Nswﬁ)veé in.dy Pfﬁ?f%aﬁ‘ﬁe}‘fﬁhj’d Wﬁhewsrr dripdis-p d peporatesy T

residue wds Purified A Miiibleaifordthe Bigcimpe/ds)a-viltite sgidET825 @h@mﬂlssolved in
methanoDam BN spwtisobo| 3M2hﬁi}db}ﬂohd laftd 4n @NHYE eftleH0.3ml) and after evaporation

affordedlrt?l)/eq"t@C &Jng?is ji; h g) (4- LCMS [ MH1421 109 N 1
‘8

e e O B et 11 v

Examples in the following table were prepared in a manner similar to Example 101 (c) from 4-chloro-
1-methyl-7-(4-morpholinylcarbonyl)-1H-pyrrolo[3,2-c]pyridine and the appropriate commercially
available aniline. Microwave reaction times were either 30 or 60 min. Dichloromethane or ethylacetate
could be used in the aqueous work up which could be washed with saturated sodium bicarboanate
prior to washing with brine and/or water and before drying with a drying agent. Examples could be
purified by MDAP without the aqueous work-up and prior to treatment with 1.0M hydrochloric acid in
diethyl ether, compounds could be dissolved in methanol, ethanol, ethyl acetate,
methanol/dichloromethane or dichloromethane. Example 162 was purified by reverse phase colummn
chromatography on Flashmaster II eluting with a 5%-55% gradient of acetonitrile/water.

C19H1935C1FN402 N

Example | Structure Compound Name Data
No.
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F

f H pyrrol o[ 3, 2-c] pyridi n-4-am ne
N- (4- Bronophenyl ) - 1- net hyl
woRoosoephol i nyl car bonyl ) -1H CL19H1979Br

hydr ochl ori
-7-(4- LCVs [ MH] 415
N O PCT/E

de N
110
P2005/006182

pyrrol o[ 3, 2-c] pyri di n- 4- am' ne N402 H HC hydrochl ori de

pyrrolo[3,2-c]pyridin-4-amine

97 2005/ 121140 PCT/ EP2
_ 1-
N-(, 4- D el piienyl ) - 1- fg éﬁ%;g‘ A J%Cgsa%?g%
10 - y® pirorimy| car ﬁﬁ‘/P}orPP Iny WX}MHZ N PV® 2
pyr rjol - ri Q@ 4- al }'re)1¢ﬂ3ﬂ@ﬂpyhu}im“bvmmrl de
3- h 1-7-(4- LCI\%: Aide 112 ) 19JIN. Th
rmi l[r*hnl i n\llypnr hl('\n\ll ) i %(E(ig[\ﬁ(% )
pyr riol of 3, *f)yrol d| n- 4 H| NEB-Brbtheplemd) bewthghi-(4-i || lgxCMS [MH'] 415
108ydrlochlLqri de 1- Met Hﬁél-phbi‘r[ﬂcam%hﬁ}th 3- LCMVS CyoHyy Br
[ ] (i L7024 N0
C21 He ' N D1 Clm)pgﬁmj?[% P?vgﬁnoﬁy“y% HHF
HCl {pyrr oI 0[3,2-clpyridin hydseghlaside hydrochlaoride | N= Q
1- Mgt hyl - - LGIVB [ MH+] | A6E-Chioto-M-fiuorophenyl)-1- LCMS [MH'] 389
104Tetihyl o ) 4- LRGN R orphQliny1cNbbhyt)- | Crotlis” CIFN,O,
nor ghol (e r\b ny 1H HT:I—%I{ﬂg P mlyc vl
pyr o ﬂ ﬁ Pyl BERTIIT-FATIE o
N- (2- Ch orophenyl Yol ndF hydroo@lpndecws [MH] 371 115
N-mgr-photinytcarbony ) =1H;
pyrgol o[ 3, 2- pyr di n- 4- aTiNn(% Chﬁ%ff‘gfé‘ﬂﬁ%ﬁfinﬂ]él ﬁ&Mﬁ[M}F] 389
108 [ WC@ mmyl-]-@-m@munmamjooﬂb@)l Gighfys "CIFN,O;
N 1-imetlhyll- 7 {4 135C1449010f3 2-c]pyridin-4-amine
nmor ghol i ttar“bonyl) 1H H| }drochlorid
pyr riol o[% -c] pyri di n-HChmhe 9% hydr ochl ori{de
j " N-[4-Chloro-3- LCMS3£MH+] 439
106 Fc' %))\O (triﬂuoromeﬂ?yl)phenyl]-l-methyl- 1(:3321(11}41(1;2 Cl
. N 7-(4-morpholinylcarbonyl)-1H-
F pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
/ N N-(4-Chloro-2-fluorophenyl)-1- LCMS [MH'] 389
107 & %/lh.ﬁ methyl-7-(4-morpholinylcarbonyl)- | CisHis CIFNO,
\@N s Le | 1Hpymolo[3,2-clpyridin-4-amine
P hydrochloride
v e N-(34-Dichloropheny)-1-methyl- | LCMS [MH'] 405
108 cl %/H\N/ﬁ 7-(4-morpholinylcarbonyl)-1H- CisHis™ CLN,O,
C;@LN Ny | k/o pyrrolo[3,2-c]pyridin-4-amine
" HCl hydrochloride
v N 1-Methyl-7-(4- LCMS [MH'] 421
109 F>L /@\ %/ﬁ\N/ﬁ morpholinylcarbonyl)-N-{3- CaoHi9F3N4Os
o N SN ‘\/OHCI [(triftuoromethyl)oxy]phenyl}-1H-
pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
y e N-(4-Bromopheny])-1-methyl-7-(4- | LCMS [MH'] 415
110 Br %/K\N/ﬁ morpholinylcarbonyl)-1H- CisHyo " Br
\©\ﬂ X k/o N;O,

hydrochloride
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N N- (4- Chl or ophenyl) - 1- et hyl

117

woR0sHA14pyr r ol o] 3, 2-c] pyri di n- 4-am ne
N N-(4-Chl oro-2-net hyl phenyl )-1-

c1\

LCVS [ M+]

-7-(4- LCVS [ MH] 371

% -/ P nor phol i nyl carbonyl)-1H C19H1935C1NAQ2
hydr ocPC DEPZI@5/006182
385 118 C1

orasggtlhyl - (04;“ milf_fho N3 L IRRBRABhony1)-1-methyl-  LCMS [MH™ 365
Py : C r ' a N,O
U% Y Oghl e e (4- cmaP“%m& Lﬂ% )- 1 O,
|
L CMVE 11 ) a[\pyrrolo[3, 2—c]pyr1d1n-4 amine
met r -7- (4*-rmrpho| i nyH@]a - hainyoh)orid€20H2135CINACR N
Hgy+rrotof 3 2=ctpyrTdrm- e H HCThydrochiaride
98 \\D 2005/ 1ZT{ 407 PCT/ Epzp%)gt‘o‘i%ké‘z - LCMS [MH'] 362
IIBI-[ZL- Chl - t YT\ny) OimerphbdlinylcaGM-MA 401  |1QEH NSO, -
\ o Vel hedhy (28 (40 | gaang 135Gz H N
nor (i i nyl clar bonyl ) - 1HEL [T?'li!agmn benzonitrile
pyrriol o[ 3, 2-c] pyridin-4-a (HcflrocFﬂorldeN
N-{4-Chloro-2- 1 CVS [ MHI 011@113:1 '\ 1o
[ (tnifl uoronptfyl oxy] phe 1yJMeﬂiyl -NG2Gid1835C1F3NA0T LAWIS [MH'] 419
thyl -7 4- | ca AYdeo (4 CyH; FaN,O,
11 henyl]-7-(4
?ﬁl—pyFrr ]pj;:ﬁ n4Lthq élmlz 2 en%,] r(ochl or|i de
N, o N (& Br”om‘) orop n@ﬂ?ﬂ? inylcagbpiyl)- %/I%H-f 451 122
| NS et hyl - 7- (4- rrdi@hapyrm}q[é,aﬁh’dﬁshp%am@ N18§1Br N
N vg 1H pyrrol 0[3 2-c] pyr | sydfechiositk ne 35 Cl1 H HJI
hydriochl ori d <N o N- (R - f1 uor ophenyl )|-
TR @ R LMS [VIT) 367
et yl 0 f\%//l caf Gy ReesiBdsclFng0g %D
Lo 1H> 7 2- L]vp @g movphelfriytverbpiily tl-ochl orijde
Cl KO N-(3, 5- D| chl orola N¥iroldk3, DR bin-aldaivie [ I\/H-h 405
124 }7- (4- mor phol i nyl car bowx}@m L dC19H1835C12N4(E H N
WASILS p‘_y'i’i’OLQ[%,L- cipyt -l—r-hlnl ' Cif < 4 L NliﬁMH*
N (2, 3-Di f yugr o 1%&(%391 lorqpgyy] )flmrt YR | LC S [MH'] 371
11619k 2 o phollriytepiboayltiy | ) - 1H| Fotls” CIN.O,
qN-1 " bytdls[ 4,2 21PyA&in-4-amine
hydrochloride
N-[2-Chloro-5-(methyloxy)phenyl]- LCMSngH'] 401
116 1-methyl-7-(4- Caollar™ CIN4O5
morpholinylcarbonyl)-1H4-
pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
N-(4-Chlorophenyl)-1-methyl-7-(4- LCMS3£MH*] 371
117 morpholinylcarbonyl)-1H- CioH5™ CINLO,
pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
N-(4-Chloro-2-methylphenyl)-1- LCMS [MH'] 385
(4= i - | CaoHnCIN,O,
118 methyl-7-(4-morpholinylcarbonyl)
1H-pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
N-(4-Chloro-3-methylphenyl)-1- LCMSS£MH+] 385
119 methyl-7-(4-morpholinylcarbonyl)- CaoHar ™ CINGO,

1H-pyrrolo[3,2-c]pyridin-4-amine

hydrochloride
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F HC hydrochloride F N-(2,5-D fluorophenyl)-1-nethyl -

LCMS [ MH] 373 126 ~~ 7-(4-norpholinyl carbonyl)-1H
WEIOHIBHIZNAC2 H N- J N pyrrol o[ 3, 2-c] pyri di n- BCHEP2965/606182

L oHC hydrochloride o

N-( B-FlUuoro yL)-I-meth _

N nbrphglin I@gr opyh) -1 N&%S&ﬁ%&% JI%H%HI@S LEMs [ME'] 401
128yr t ol 2-¥1 pyr idi g 4- ajni-meEd-Ghydr ochl ori de CaollyCIN,O3

N- ( B- Chiver t hyl pheny| terpholin@vBbpryb+H-385 128 N

met hyl c-(li-' nmor phol | nm(galr@%w[gz_cﬁ;@mgwoz cl N

r’\zl\,'dlﬂttcglyiui:mdg[sng 3“”2/“‘3 hi’ﬂ‘i"fﬁlﬁm Ty E|F_’|9"05/ 006152

0 N 5 Chl rophenl;%{iﬂi}lorm@lvs [MH 389 136MS[MH'}455
12ret h @ 4- y| calr joeiftysrpmetBI i BBGPLFNA 02 Cyd5™ CIF;N,O;

1H p yr c] p di n- &ml_ s 'Eh 1@&9& ghl oride

\:, W /" 2- Chl or o- 4-4{;?[ qzijgtg VH

396 mor phol i nyl car bo 'f’yricH? %f ’é‘mﬁ

pyr oFOF[ 3, 2-c] pyri di nBg1 HyRroeldosidd ani no }

benzonitrile_ Mydrochloriid
(B-,Chl oro¢2 flygorophenylﬁ(4 Dhomea. cth gaél- L@ MH*]451
lzgtet yl 4-yforph aﬁ%ﬂ% r;C omsg;m
N ~ @a dtt,}opyrl di BhpyrcloltB AesIpyrifin(emine 2
hydf ochljoride N N-[5 @sﬂ; rgdackioBddy| oxy) phenyl ]{ LCVS
[MHI] 401 132 ci \ il N, _1-nethyl-7-(4-
C20 H21§5C1 03 N HO nor|phet-ChytcaniateylLE | LCMS [MH'] 389
12%}/2 b [gr 0 o nh:néﬁﬁl'%%l%@m 31 sClgH183SCIFN4OZ
met h (4~qps pholimyl caﬂ sRYrglel3 fi55iimin2 | ¢
H hydrochloride
c HCI
I e N<(3,5-Dichlorophenyl)-1-methyl- | LCMS [MH'] 405
124 = 7-(4-morpholinylcarbonyl)-1H- CigHis °CLN:O;
< NN NI\/)) pyrrolo[3,2-c]pyridin-4-amine
HCL | 1y drochloride
7N, N=(2,3-Difluorophenyl)-1-methyl- | LCMS [MH'] 373
125 /@\ - 7-(4-morpholinylcarbonyl)-1H- CisHisF2N4O,
F L N \N / O pyrrolo[3,2-c]pyridin-4-amine
HCI hydrochloride
i PNy N-(2,5-Difluorophenyl)-1-methyl- | LCMS [MH'] 373
126 = 7-(4-morpholinylcarbonyl)-1H- CioH18F2N4O,
N }q / “O pyrrolo[3,2-cpyridin-4-amine
F °HC1 | hydrochloride
7N N-(3-Fluorophenyl)-1-methyl-7-(4- { LCMS [MH'] 355
127 /©\ - morpholinylcarbonyl)-1H- CioHpFNLO,
F H \N Z O pyrrolof3,2-c]pyridin-4-amine
HCl hydrochloride
/ N N~(3-Chloro-2-methylpheny))-1- | LCMS [MH'] 385
128 | N N/ﬁ methyl-7-(4-morpholinylcarbonyl)- CaoHy; ™ CIN4O,
“/Q\” PR 1 H-pyrrolo[3,2-clpyridin-4-amine
" HCI | hydrochloride
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N\ HHA 1H pyrrolof 3, 2-c]pyridin-4-am ne

hydrochl oride N’
WO oNE1PM 401 134

a\ NN 1-nethyl

0 N[ 3-Chl oro-4-(nethyl oxy) phenyl ] -
-7-(4-

PCT/EP2005/006182

C20H2135C1N403 HA norphol i nyl carbonyl)-1H

e s ot 8 P T s
12kt hy! - f piol M c ar| gy -(4-eaophrg Byl e bony g 18 42
1H pye py n- 4-1dwneldsClcipdtdin-dkamine
drochl ori de WN'N N-[ 3- &l cr@dl%cﬁlmehyl oxy) pheny| ]
B e B e TR
1%&/2& chg[ -c] 0 h N4- ammréphqhyﬂmbmWBfl:ll;EE 1\é\$N Caotlys™ CINSO;
or’o- " y )pyfrolo[-sg\@ Jriviih-4
nmet hyl - 7- (4- rmrphol i nyl q)gl be%%t@ 35C1IN402 {C1 \
N HC 1H- pyrrol o[ 3, 2-c] pyrji ydrochl oride
100102005/ 121140 PCT/ Ep2dey P m ') |\|/ o
N-t(ﬁ IChl or o- WI phlenyl W(&CI)L;@NB {ltlvk;ﬂhelﬁ'%l- ég%dssgchg?g 389
13et ny car bw;l] (4%%[8 1%5&:1{ 18 42
o k@@e ERS e v
ydr pc ri 0 (& _
139 f N~ net hyI 7- (4-m)r_pr ?Iﬁ?}?f%ebonyl) RT= 1. b6m n
, C] Fé}(/:rl 'l\le'I\ﬂESL‘CIﬁSPer(n{ehﬁcﬂxgﬁlgﬁyl] H NeMis '] 401
' ﬁ? etfy1-7 % P oL CIN,O,
E{;ﬁ nyorphplingdeegpengB3E1FANACE| F a
N net hyl - 7- (4 nmor phol i G lyR61618| 2-c]psaikint4hmine
1H- Eyrrol o[ 3, 2-c] pyrl di n- éh%pogﬁm@ydrochl oride N
MRS SR s e T TR
13% 1H py o[ ¥ choyni di nmethyhy e motphbliny@larbonyl)- Caoklar "CIN,O;
hydr pe ' | N k/oHCI 1 H-pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
| v N o N-[3-Chloro-4-(methyloxy)phenyl]- | LCMS [MH'] 401
134 °j©\ 5 N(/\‘ 1-methyl-7-(4- CyoH,,°CIN,O;
o N OHCI morpholinylcarbonyl)-1H-
pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
y W N-(4-Bromo-3-chlorophenyl)-1- LCMS [MH'] 451
135 Bj@\ l : Q methyl-7-(4-morphol%n?rlcarbor.1yl)- 58%30?
cl NN HCl 1H-pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
7 N N-[3-Chloro-2-(methyloxy)phenyl]- | LCMS [MH'] 401
136 B @ 1-methyl-7-(4- CaoH,,*°CIN,O5
a ¥ N ° morpholinylcarbonyl)-1H-
~° HC1 | pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
y W N-(3-Chloro-4-methylphenyl)-1- | LCMS [MH'] 385
137 :@\ | S N/\I methyl-7-(4-morpholinylcarbonyl)- | CaoH,,**CIN,O,
a N k/° 1H-pyrrolo[3,2-c]pyridin-4-amine

hydrochloride
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N N-(2-Chloro-4-fluoro-5-

nmet hyl phenyl ) - | - net hyl

-7-(4-
woreeoshoiismyl car bonyl ) - 1H C20H20 35C1FN402

LCVMS 142 F

[MH+] 403 NI NO

c| PCT/EP2005/006182

pyrrol o[ 3, 2-c] pyri di n-4-am ne HO hydrochloride F F F
0 Nf[3-ChToro-5- LCVB | I3 N7~
tr| f I uor ongt jyl phenyl] }]rﬁe?ﬁlofou‘ Efgﬁf er@f? LCMS3£MW] 383
138. yI) et ylﬁyﬁmwh%mylﬁﬁrhpw)m pfo20Her ™ CINSO;
pyr J@ 4- am Aveyrrdig{dRadmiridinkdaningy | o
N-(2,4- IHuorophenyI é NBlaf¥hioridCMS [ MHH] 373 |F 144
, N- (4 nor phol i nyEﬁ ar bonyl )-1H CI19H18F2NAO2 N N
I, -1) pyrro]o{/32c:]pyr|d| ]
hydyf ochl or yyd& / - Di fIFL(J%Fo enyeh’g‘f’ﬁ@gt)1 EJ o
13? MRH] 3 _rmrplﬁ hylify gxaq yl):ar‘g_qqyl) RT=1.66min
C19H N4 yrd ol of By-gyrodlgfp Lidipymidid-daarnine  H [ME'] 385
hydr ocifl offi d&" N~ o N ( 5- BrigiareRion®s hyl phenyl ) -1 - 1G53 cIN,0,
[ MH] 429 146 a N~ nei¢y| - 7- (4- mor phol i nyl car bOIle| ) -
£20 -'.2110':” B-N-—N—~0—3H-py+rroetof32—¢clpyrtdin4tamne
NAOD f oghl or i de| ¥2-OMOred05/ 121140 LCMS [MH'] 455
14CT ( 3} fREig ORI IpRESTY-) - 1C0H, 2 CIF,N,O,
LCME[ A7 W0 ethyl-7-(4- inyloarbony
met hyI 7 ¢4- Fror phol i nyfeiar bon %}F? “32%1%3 AR N N
Ol+pyrro|o[320]pyr|d§n ing4-qupine
hydfochl oride N _o N-(3 rlmimcldlomeuorwhenvl) 1- [LCVB
[2"51:]18‘7132 § F gNnﬁt gyINZz-(:ﬂmfmx Ry pRtypar bonylomvs (M 385
r 35
14 H- pyr o[ 3 | 2] p /rl\pll n- metlllﬁrl -7- (4@%011}%18& } Cd%{m CIN,O,
F F| E-WG BE/\QnGb 5- fémrwtmlnc]wslsmfwmﬂp )

i f uror’i‘et hyI ) phen (]: Ihydeichigtide C20H189Br F3NAQ2  Br

N L{-. 7- (4 rmrohollnv carbonyl)-1H H HCA
pyr ol o[ 3, Hyri di n- 4- aniechibs-acdbar i de LCMS
142 N methylphenyl)-1-methyl-7-(4- [MH'] 403
‘\/o morpholinylcarbonyl)-1H- CaoHa*CIFN,O,
pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
NN N-[3-Chloro-5- LCMS [MH'] 439
143 4 N . (trifluoromethyl)phenyl]-1-methyl- CaoHig Cl
| _ @ 7-(4-morpholinylcarbonyl)-1H- N0
° W pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
/ N N-(2,4-Difluorophenyl)-1-methyl- | LCMS [MH'] 373
144 F @ - 7-(4-morpholinylcarbonyl)-1H- CioH15F2N,O,
\Q\ﬂ ¥ k/o pyrrolo[3,2.-c]pyrid1n-4-amlne
F Hc1 | hydrochloride
/ W N-(3,4-Difluorophenyl)-1-methyl- | LCMS [MH'] 373
145 F Z l N/\ 7-(4-morpholinylcarbonyl)-1H- CioH1sFN40,
F]@\N iy k/o pyrrolo[3,2-c]pyridin-4-amine
" HCL | pydrochloride
7 N-(5-Bromo-2-methylphenyl)-1- LCMS79[MH+ 1429
146 /@i i X N/\l methyl-7-(4-morpholinylcarbonyl)- | C20H21" Br
8 ¥ N boHCl 1H-pyrrolo[3,2-c]pyridin-4-amine N,O,

hydrochloride
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: “Br oo Hepyrietal i lxdiptiemyng - | NO:
[ VHI é 152 1- meldhy hydroidoride20H21 9Br Br N
pyrriol of 3, 2- giyr Rdi n- 4- ari’ie-BRiparidEeranenyd- N LCMS7gMPI+] 433
149 [3- B -4%” phemytly)-7-(LEMEFHD il idarbbAfl)- [|68H: " BIFN.O,
ﬁoref]& i nyl éar bonoll—?\;fstr \Emdﬁ 010[3 %_Idpyndm—ll amine
ol-0 ﬂran’) r\'lynVrl di ny4 am r?bz hlx@ra? Uumee{| de—1
- Met hyl F(4 L/cws 154 \ Wﬁdarpmoﬁr nyl car bonyl ) - NLCHIS [MH'] 483
14oVHH] Y40 . il Lqmnabﬁyﬂh}lwhelm 1-mblyl. | CooHis"BrFsN,O;
C20H19F rrollQ[ ne
hydroehl r| [2 Ik—‘l/ g@ ola?’ﬁ 1A
(triffluor omst hyl ) phenyl]- 1P ?H PZ‘CJ?W Fsmey N

pyrrolo[3,2-¢c]pyridin-4-amine

7- (4 nor phol i nyl car bonyl ) 4 bi#irod@@1de¢ 8FANAC? F HA
pyrrol o[ 3, 2-c] i i n- 4- afipngs BRZWO 2005/ 121140 | 1.cMS [MH'] 499
195 6 ﬁ@\( E 5; ,%ﬁ uﬂﬁ[@fp' {??ﬁ%mmq'ﬁyﬁ)ﬁxyﬁ'%tfeﬁglﬁ 127 %1379BIF3N403
423 H7 (4- rrdfrphollnylemk @Fﬁﬂﬂ& F
HC [PYn' ol O[ 3, 2-¢ di n-4- arnlﬂq)yrrolo[32 c]pynd1n—4 -amine
hydrochloride
7 N N-(3-Bromo-4-methylphenyl)-1- LCMS7£MH+] 429
151 :EJ\ | X N/\ methyl-7-(4-morpholinylcarbonyl)- Caotly "Br
5 s k/o 1H-pyrrolo[3,2-c]pyridin-4-amine | N4O>
" HCl hydrochloride
Wa N-[5-Bromo-2-(methyloxy)phenyl]- LCMSéMH*] 445
152 /@(0 Y 1-methyl-7-(4- CaoHz; "Br
B ' k/" morpholinylcarbonyl)-1H- N40;
" HCI pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
| / N N-[3-Bromo-4-(methyloxy)phenyl]- | LCMS [MH'] 445
153 “)@ S N 1-methyl-7-(4- CaoHzr " Br
B N N I\/OHC1 morpholinylcarbonyl)-1H- N4O,
pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
il — 1-Methyl-7-(4- LCMS
154 F>'/©\ %E/ﬁ\\_f morpholinylcarbonyl)-N-[3- [MH'] 405
) SN (trifluoromethyl)phenyl]-1 H- CaoH1sF3NLO;
- HCL | horrolo[3,2-¢]pyridin-4-amine
hydrochloride
I — N-[2-Fluoro-5- LCMS
155 7 NS (trifluoromethyl)phenyl]-1-methyl- | [MH'] 423
:z/dg Sy o 7-(4-morpholinylcarbonyl)-1H- CacHieFNLO,
!
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p
" 74 (4L mor phol | nyl car ?F car% ny})BM: 20H15F4N:O,
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OHC1L 7- (4 rmrphol i nyl carmm))ﬁ&pl—k JF.3N4.OE .
pyrtotof-3; 2=t} Py a4+ L ochiiorTde DalNTWy
2- BY 7- (4 N‘E%WB‘?%’%H] 440 162 NyLCMS
15801 b NTh @n@Byphehyl)14mahyl- | [MH'] 423
pyrino ridin-4- Nﬁ@ﬁm@ﬂpﬁ@nyhéﬁﬂ)onyl) 1H- CyoH sFN,O,
am 1 enzonitrile hyiirio [
,I\I-(EE- Br ono- 2- f | uor ophenyl wa%{%%ﬁé Mlj’fg&n 163 il F /
thyl - 7. (4- por phol L ny drashiatde . Cc19H1879Br FAACR
Br | N1 N pr r ol o[ 3, Z-N-ngzrdndi-h 4 am ne H HC| LCMS [MH'] 485
1sydio¢ ~~308(W) 2005 ummtf ﬁiqqggﬂg@mr&zm‘larmhr‘toz
1- Mt S t OXY)F -{4-1%01‘1) ol ony 1H—
H
F HC pyrrolo[3,2~c]pynd1n—4-amme
hydrochloride
N e 1-Methyl-N-[3-(methyloxy)-5- LCMS [MH'] 435
160 %Nmo (trifluoromethyl)phenyl]-7-(4- CHaiFaN,O;
) W morpholinylcarbonyl)-1H-
P HC1 | pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
] y N N-[3-Chloro-4- LCMS3£MH’] 439
161 F%Q N (trifluoromethyl)phenyl]-1-methyl- ng'\ng Ci
a v N K/OH 1 7-(4-morpholinylcarbonyl)-1H- a2
pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
- / N 2-Bromo-4-{[1-methyl-7-(4- LCMS7£MH'] 440
162 N\\/Q\ NN morpholinylcarbonyl)-1H- CaoHis™Br
B N © pyrrolo[3,2-c]pyridin-4- NsO,
HCL | 1jamino}benzonitrile
hydrochloride
/ N N-(5-Bromo-2-fluorophenyl)-1- LCMS [MH'] 433
163 /@F | SN N/\' methyl-7-(4-morpholinylcarbonyl)- CioHis” BIFN4O;
ar NN 0 1H-pyrrolo[3,2-c]pyridin-4-amine
H HCI | hydrochloride
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wW@YwsabkQp®, 2- c] PYri di n- 4- am ne

hydr ochl ori de PI/E

P2005/006182

1- Met hyl - N-[ 2- net hyl - 5- LCI\/B [I\/H+] 419 165 % J
TGOy TRTONTT SRR, - PGS o
al DO
16y drloghl or i de[NJ0 s hy il OIH%F‘F{%‘ %E%{Jb% VL FHEN.O;
419 W 266\ (trifl (orophetibxl¢ayhongnt} - 7- (4-
C21H21F3N402 N1 rmor phBCG! nykeabiB@nethyridid-Emire
THIURGRITAAST 8 7 ]
o 1-met hyl ‘7/( a sroldgdethp-Ngagmethyl-s- © | LCMS [MH']419
14%0r ph0| [ ca y "@H F lftnlﬂudnl@nethyl)phenyl] 7- (4- C21H21F3N402
(4 E°5 - et byl pheny ke || 38t e W“N "
- Br oro- 2- net hyl pheny \ ~
met hyl - 7- (4- mor phol i nyl car B&ﬁ%z@éﬂﬁ
1H Dvrrol o[ 3,2- anvrl di n- 4 hxédpeidoriden2 H H(‘J
hydr ochl or| de Br1 viethP-V-[4GhBhy1MH] 499 | EMS [MH'] 419
16?2 oth Y ikiRB&B¥L thyshenyl]-7-(4- CyHyFsN,O,
met hy+J o (4-%rof'phol i nylear BORACYmAcarignyl-14-
1H plyrr ol o[ 3, 2-c] pyri di'n- 4pmﬁ>ln 2-gipyFidiyet-amine
hydrjochl ori de VWN N- (4 Br 0mpdrdcHidrider ophenyl ) - 1- LCNVS
[VFR 4337 7 170 Br NI~
oty - 7-14- goiphp jnyl car 008 TR LR 7
16H plyrr o SYPYr i di n- 4- a{’fﬁ ' HO hydr ochl pfirdefsN:O:
N N Y pherlyﬂo)phbhn)ﬂ@klﬁnylMl-IH} 429 171
N-")| et hyl -"7- (4- nor ph@drx,k,ﬁ@g[gqm]wﬂm@%;m&
dreayrolol 3, 2 clov b bgitae MO NS ke
7 N/L N-(4-Bromo-2-methylphenyl)-1- LCMS7|9:MH+] 429
168 Br S%\/(W\N/\ methyl-7-(4-morpholinylcarbonyl)- | CzoHz1” Br
\Q\“ 7 (s 1H-pyrrolo[3,2-c]pyridin-4-amine | N4O2
§ HC1 | hydrochloride
/ N N-{4-Bromo-2- LCMS [MH'] 499
169 Br B Y [(trifluoromethyl)oxylphenyl}-1- | CaoHis" BrFsN,O;
\Q\N N k/° methyl-7-(4-morpholinylcarbonyl)-
N § 1H-pyrrolo[3,2-c|pyridin-4-amine
i HC] | hydrochloride
/ W N-(4-Bromo-2-fluorophenyl)-1- LCMS [MH'] 433
Br ~7-(4- 3 - C19H1379B1'FN402
170 l X N/\ methyl-7-(4-morpholinylcarbonyl)
\Q\N N k/o 1H-pyrrolo[3,2-c]pyridin-4-amine
Pl HCI | hydrochloride
/ N N-(2-Bromo-4-methylphenyl)-1- | LCMS [MH'] 429
171 N methyl-7-(4-morpholinylcarbonyl)- | C20Ha21" Br
\Q\N | N k/o 1H-pyrrolo[3,2-c]pyridin-4-amine N4O,
& HC1 | hydrochloride
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[(trifluoronethyl)oxy]phenyl}-1- C20H1879Br F3ANAC3 H "
woretossibr17e (4- nor phol i nyl car bonyl) Br HC PCT/EP2005/006182
1H-pyrro| o[ 3, 2-c] pyridin-4-amne hydrochloride N
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[M‘H] 369 * 174 \ \ n~ 8 39, d
met Ryl - 7- (4- mor phol i nyl caf E) éi! tol 8%’11%482’"140
1HE Byt rnl nr 32 r\] pyH di-n d@-l E-N h\/rlr ochl dride
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pyrgol o[ 3, 24clpyii gi -4-a 'zglm‘ﬁ’ BFW@PF’B'QN @ LCMS [MH'] 369
174 [ u-- “() xy) pimethyl-7- (4-mm1[n|sma.rb@8$) 1BFHAFN,O,
1- et by o FN4031HJ;_Jy1|N)IB{3 2-c]pyridin-4-amine
ror ol nytearbonyl) - B Hoanionge ot i
—Ppytfiororo,2=¢€ rdird=aprne _— hydrochtortde—F U0
0 N(3, 5- yl) - Lvefhpre-2 EEWSIPPWDTI 374 LS [MH'] 369
pyr riol ridim-4-a };r 5. N' O
N- ( 2- Br orm HS fNI uor opheHSZI %yl%ﬁ % 435 179 \ T
L\ aisymsan ITII €t Lrui" -
Cl 9F11 g Br E pan 0\ N [3- }lrﬁluoro-4 (methyloxy)phenyl] LCMS [MH] 385
176H pym%ﬁ@l n- #1-afEthye74k-HCl  hydr ochl or|i QgL¥FN,0;
N- (4 ior o ep%l' mdiphbitdyRafoMi¥)-f3>
pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
\0 J N o N-[5-Fluoro-2-(methyloxy)phenyl]- | LCMS [MH'] 385
177 /@ %/U\N/—\O 1-methy1-7-(4- Conz;FN403
F N Sn HOL morpholinylcarbonyl)-1H-
pyrrolo[3,2-c]pyridin4-amine
hydrochloride
F J N9 — N-(3,5-Difluorophenyl)-1-methyl- | LCMS [MH'] 373
178 /@\ Z l N 0 7-(4-morpholinylcarbonyl)-1H- C1oH,5F,N4O,
F N S HCl pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
N-(2-Bromo-5-fluorophenyl)-1- LCMSSl[MHﬂ 435
179 %N 0 methyl-7-(4-morpholinylcarbonyl)- CigHyg™ BrFN,O,
el 1H-pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
N-(4-Bromo-3-fluorophenyl)-1- LCMS [MH] 435
“7-(4- 3 - ClngsslBI'FN402
180 N ,0 methyl-7-(4-morpholinylcarbonyl)
1H-pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
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C19H188' Br FNA2 N Hd
wdabkbopsgieriad o] 3, 2- c] pyri di n-4-am ne hydr ochl ori deCT/EBH0MD6182
2005/ 121140 PCT/ EP2005/ 006182 &N

nmor phol i nyl car bonyl ) -

pyrrolo[3,2-c]pyridin-4-amine

N-( 3- FI uoro- ~Aethyl pheny > X 181 N\ 7 +
met hyl - 7- ( r pholinyl caf %7’(5% Ff 0%\'%21 M% Legi[gﬂé 1369
181H§)yr @ o[ A2 Py i/’ n- g - m@hﬂw%rémy@n JeoHaFN.O,
N- ( F jorg t hyl pheny| JADyrrdlGBR -] pidiiB6 8mink 82 i |
4 ey 714 o et Pegnigyl)- C20M2IFNAG2 N N
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(I’TEtbh | ) rNbl | ] N 4- CPAP2400@3-c1p¥ridin-4-amine
nmor pho |ny Hcarbony
pyrnol o[ 3, 2-c] pyri di n]I.ﬂ_E]amydreOCh 0y(éizlﬁr ochloride N
N-(4- Cnloro- 2, - di net hyl pher [
1- et hyl - 7- (43 300 N K?hblm%ﬁ@‘ Jl?@ c‘%etr’fl LS IME'] 365
18¢21 12 1N4 pyrrol 6 43{“211’ ?15’9’}0? Pl fém ne CoiHaiN,O,
hydroc i 2 Met hsirzold{3,2-clpetidip4-aaind CVS | 187
N o} (methyl oxy) phenyl |4@r deMbhide 381 1 --J
normhol i n\/l car hnn)[l \ 1H 1H24N4A03 — H. HCd
pyr ol of 3 2- YT di n- 4- aj -Metty-Nyenetiyl-or | de LCMS [MH"] 381
185eS¢ry N Nes thyloxy)phenyl]-7-(4- CyH24N,O
4- Crtl or - me 'ﬁl | - {L\h pi b(en}el é?ﬁi@eély}%n&é) 1H pyrrolo " "
[3, 2-clpyriding /CH3 foN PO
( pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
J N N-(4-Chloro-2,6-dimethylphenyl)- | LCMS
186 | °© %j/ﬁ\(—\o, 1-methyl-7-(4- [MH'] 399
N morpholinylcarbonyl)-1H- CH,CIN,O,
HCl pyrrolo[3,2-c]pyridin-4-amine
hydrochloride
N / N o 1-Methyl-N-[2-methyl-5- LCMS
187 P VAR (methyloxy)phenyl]-7-(4- [MH'] 381
S | AN morpholinylcarbonyl)-1H- CiH2iN;0;
N
H

HCl

hydrochloride
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Description 1: 4-Chloro-1-methyl-7-(1-piperidinylcarbonyl)-1 H-pyrrolo[3,2-c]pyridine
CH

A solution of oxalylchloride (3.43ml) in DCM (40ml) was cooled to 0°C and 4-chloro-1-methyl-1H-
pyrrolo[3,2-c]pyridine-7-carboxylic acid (3.75g) was added portionwise followed by the addition of
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Cl N5 A solution of oxalylchloride (3.43nl) in DCM
(40m.) was cooled to 0OC and 4-chloro-I|-nethyl-I H
WQERe0soRapd, 2- c] pyri di ne-7-carboxylic acid (3. 7BQi/ERES5/006182
added portionw se followed by the addition of 106 WD
DMEQQedpkR IM%&S%ER&@%A SR EHR0°CIONdin PO P ml) Hagadded and

s’cim;%Q Atih QA 150 §“ hi {e?clﬁﬁgn HixtHe wad Eva%@raféh Bnd S Midue dissolved
R b

pipenidind @ p8mBi veesdddediandithe raixiurg BiredainGa e Tg#fdjon mixture was
evapBiaftebhyiht esidasdiskelved in@OAc (NOal)hVhenmgapledbyeneay Qasb@intih water

(100&&5' éo‘&%ﬂbl@fbongﬂe r(’ﬁﬂo@in[)%né §m§3(9@r9ﬂ Weh Briddiagoandd tRGorated to a
vt 8l O w B A SR PP B

Vacu(lmﬂer?ﬁf))rdt ifle 232r was washed with water
/1\% % sodi_.um bi car bonate (3x 10041 %\band brine
LC/NISGME 1 £ TResonsdvisns arith mgisensr famarlaCullsr G%9 to a  yel | ow
oil. The oil was triturated with diethyl ether, and
Desdription 8! 4-Chiord-7d(1gdddiaxido-dithiethorphobayd)carivbayl]-1vnetbylrhH-pyrrolo[3,2-
c]pyﬁﬁf,@rd the title compound (3.95g). LC M5 [ MH] 278
consi stent wi th nol ecul ar chprnul a C14H1635C1IN30. 10
Descri ption 2: 0
4-Chloro-7-[(1,1-dio | o rphollnyl)carbonyl] 1
-met hyl -1 H pyrrol of 3, [ CH3 5N O 0s~O CI N
O 15 To a sol ution of S;o
4-chl oro-1 - nmet hyl -1 Brpyrnol o[ 3, 2= yridi ne-7-car boxyl
ic acid (726ng) in dinethylfornmam de (12nml) was added
1-[ 3- (di enet hyl am no) pr opyI ]-3-et hyI car bodi i m de

To gsglggau oF- gQgﬁ%dgK%ﬁ? %2 5 a%ggécaﬂlﬁghc acid (726mg) in
dimeghylforma 53} -€ arbodiimide (0.73g) , 1-
hydregwiﬁlrzeg?zqqe@r r OC A @fg%%w %ﬁgl efhg%%?*wgﬁe ,1-dioxide

hydroehdoride i(D.662)d Thi tshluwat was siimgd @k tqoactteeuueramreerezennghés Thé¢ tection was
diluted Rith waet &Ideextr-%t@d efdrby times it Ehyll ay@sts. VIEHeCetB acetate layers were

combcgrg)wgﬁl d VX\@% Hﬁﬁ%&ﬂmﬁﬁ) dhHénea erQOen evaporated The
Tut i on an g} ﬁva or%é) as an off-
residu gy AL WP (HOPLE: ?Ped*fl%tf §Pd
whité sdlidd@.8egd.o afford the title conpound as an off- whit e
LC/MIS e[ 28 20mb@ent %l VBeduldrfdrm3RE, N iXIINIGAL Wit h
m)l ecul ar fornula C13H1435C1IN303S. 25 Description 3:

oo BT AR P

4 chl oro-1 - nethyl-lk#py/@o o[ 2-c]pyridine-7-carboxy|
ic acid (0.84ng) in di hyy'f oNmegi de (20nl) was
added 1-] 3- (dlenethylan1 op - 3-et hyl carbodi i m de
(0.92g), 1- 30 hydroxyﬁenz triazole (0.65Q),

N- et hyl mor phol i ne (0.61ml) and pyrrolidine (0.4m).

To Eheolgdnutdf Of-cila®- Isintthyleldl-pirraldBMcipyripiec-dicerbaxylic acid (0.84mg) in
dim oﬂhagllﬁae 2-&?19 v&a@@@&ehqum&n&hﬂ'léﬁuﬁg) Wpﬂlll]'-BVéﬂ'I rbedlifhide (0.92g) , 1-

hydrg)&yé)% acé-mIz(g@ &@e mgﬁ}gmo Whohna % E%ld[\,] Qnéﬁnxﬁ%ﬁdme @%ﬂ’ﬁi h%w solution was

stirragge e SO ERCoVoRseghty T TE2GHR BPY G BT fcracted three times
witheta acetedte dTheTetlay] mesitel lageraasrepeomibinicddvdshedcwithy saturated sodium chloride

soluGdH QRe@(MEIDY,) BBn evaporated. The residue was purified by column chromatography on
a Biotage 25M silica column eluting with 97:3:0.3 dichloromethane/ethanol/ammonia to afford the

title compound as a pale yellow oil (0.72g).
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a Biotage 25M silica colum eluting with 97:3:0.3
di chl or onet hane/ et hanol / anmonia to afford the 35

wao eaosa2enpound as a pale yellow oil (0.72g). ROWER05/006182
2005/ 121140 PCT/ EP2005/ 006182 LC/ M5 [ MH] 264

LC@%%E%MOH\%S eﬁk VPH{ rﬁ&é‘éu% ) 5‘?@’3\/\/& e pr egg?ége |On a

manner simlar to Exanple 101 from 4-chl oro- 1-
Exanpidshy the Tellotving tetde wekie mycparad in@rmydnpersinily o tapp®, 101 &pmyfe-¢hloro-1-
meth§iL el lsaf)erfhn@tHaﬂmyl)Zu{{wudlo[dlzw}pﬂﬂnﬁ ob4-chloro-7-[(1,1-dioxido-4-
thmrﬁ(ﬂ(:}%ﬂ%ﬁ%&ﬁﬁ% !'yfﬂ@ 0-1 ldm'e'ﬁ‘f R¥RIbRL kLS A-RHPY

ge bor I-z ?(.)[ TOPIi C able aniline.
pyrqig ey RPN R P‘} % Py Prigf SOPPECRE AR
Mlcro\lwveamgh@ﬁ?mw‘@f% o &9 ogn. Evél orggptieng A Gthkesetate could be used in
the a&}ﬂe@ﬁsﬂ warkaupl P tté Bentrhdnireth WoMehydiochieric 80 inrdiefify] ether, compounds

couldhe cﬂs%@&rﬁ%ﬁop&hﬁ Loy A eRngh & dfcflet Snddfindl AR 1ok detHal&or ethyl

aceta@&%eﬁl' I‘g:?ap}ylel'llgﬁ RuCE ﬁurg]ereglﬁ] 1Ie(‘i:3 ﬁ‘ %?ur}m (‘:’ﬂrsmato egp%r OéloFd?sgmasterH
ooty SLh oAt oM SRt o
nmet hanol / di chl or onet hane, di chl oronmet hane or ethyl 10
acetate / ethanol. Exanple 195 was further purified by
col um chr omat ogr aphy on Flashmaster 11 eluting with
a 50% 100% gr adi ent of ethyl acetate/n-hexane. 108 WO
2005/ 121140 PCT/ EP2005/ 006182 Exanple Structure
Compound Nanme Data No. " o
N- ( 3- Bronmophenyl ) -1-nmethyl -7- LCMS 188 a "
(1- pi peridinylcarbonyl)-1H [M+H] er " N ~/
pyrrol o[ 3, 2-c] pyri di n-4-am ne 413/415 H HC
hydrochl ori de C20H21BrNAO TN o
N- (4- Chl or o- 2-fl uorophenyl )-1- LCM5 189 nethyl-7-(1
pi peri di nyl carbonyl)- [ MH] 387 H C20H2035C1F
1H 1~Yol O[3 2-c]pyridin-4-amne " F HA hydrochloride
NAO WN | -Methyl-N[3- LCM5 190 i
(et hyl oxy) phenyl ] -7-(1- [ MH] 365 I HC
pi peri di nyl carbonyl)-1H C21H24N402
pyrrol o[ 3, 2-c] pyri di n-4-am ne hydrochl oride "
N- (3- Chl or 0- 4-fl uorophenyl )-1- LCM5 F 191
met hyl - 7- (1- pi peri di nyl carbonyl)- [MH*] 387 GI " r ~/
1H pyrrol o[ 3, 2-c] pyri di n-4-am ne C2OH2G35C1F H HC
hydrochl oride NAO 1-Methyl-7-(1- LCVS 192
pi peri di nyl carbonyl)-N-{3- [MH*] 419 0 a N HC
[(trifluoronethyl)oxy]phenyl}- C21H21F3N4AO
1H pyrrol o[ 3, 2-c] pyri di n-4-am ne 2
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loride F FF"

93 "

1- Met hyl

-N-[ 3- (et hyl oxy) - 5-
(trifluoronethyl)phenyl]-7-(1-

[ MH+] 433

WO 200511211p0 peri di nyl carbonyl ) -1H C22H23F3NA0 PCI/EP2005/006182
pyrrolo[3,2-c]pyridin-4-amine 2 hydrochloride "

N- (3- Fljuor ophenyl )-1-nethyl -7- LCVMS 194 "
Exanpile e SteGimecar bony| ) 1H [ MompoardName | - N Data
_ﬁ yrrolal 3, 2-c] pyrl di n-4-am ng¢ C20H21FN4AO0 H HCA
ydrochl oride "~ 3- {[1 Met hyll- 7- (1- LCI\/S 195 "o
piperidinylcarbonyl)-1H [M&] 360 HCl
pyrr ol g 3 2-clp N(dl -4- C21H2A(HDomyphenyh)- ih@nethylﬂ- LCMS
Eed onlhlt rilLe 1%)&3l 1211 @pfl GIdERARRY 1§l@§182 [MH']
ydroc orNN—4 uger o- 3 413/4
(et hy| |ox9)Phaty Y- 1- net hytey 1'-”1‘2 < I3’9}“1“’1\1]“ grine AN
(1- pi peri di nyl carbonyl ) - 1H by oI
pyrrol of 3, 2-clpyridin-4-anine hydr n(‘hl ori dp E_NO
N-[ 5- Fl N-(4-Chloro-2-fluorophenyl)-1- | LCMS
( mpghy! 0o kM L1 A8 8ridith 1 ondh -~ (vEr'] 387
( 1- pI pe E% 3F 2 in-4 : C20H203SCIF
pyrrol o g L LERye ot hf 6Py adin-4 ging N,0
N- (4- Chj or ophenyl ) - 1- met h§ict ThYdSOEMBHIﬂQS N
(1-pi per| di nyI car bonyl ) 1H [MH] 369 |~ N
2—e}-pyrgir—4—ar-re—C20H21-35CHNG—"—HGE-
hydr ochf or i i de 0 /-l N-{ 4- drlldﬁ@hﬂl\f'ﬁel\/ls 199 C LCMS
[ (tgoi 1 uor %«% ny| Y (thethyibdPphedAB7-(1- [MH'] 365
nmet hyl - r bor d G F3 F PpCy;HuN,O,
1H oIOSch'fn4amneHm &HIQ%J Y¥d§-4
hydroch] ori de NA N-[4- Chl oro-?ymleﬂ@é [byridin i
hydrochloride
/ e N-(3-Chloro-4-fluorophenyl)-1- | LCMS
191 F N S methyl-7-(1-piperidinylcarbonyl)- [MPF]3_Z>87
aD\N | 7 O 1H-pyrrolo[3,2-c]pyridin-4-amine E;‘;?” CIF
. HCL hydrochloride 4
=t 1-Methyl-7-(1- LCMS
192 ; >)=\ /@ ﬁ}jibo piperidinylcarbonyl)-N-{3- [MH' 419
¢ o N s HCI [(trifluoromethyl)oxy]phenyl}- Ca1Ha F3NO
1H-pyrrolo[3,2-c]pyridin-4-amine | >
hydrochloride
rle 1-Methyl-N-[3-(methyloxy)-5- | LCMS
193 4 . (trifluoromethyl)phenyl]-7-(1- [MH'] 433
~o y | & O piperidinylcarbonyl)-1H- CapHpFN,O
" HCI pyrrolo[3,2-c]pyridin-4-amine 2
hydrochloride
7 N N-(3-Fluorophenyl)-1-methyl-7- | LCMS
194 X SN (1-piperidinylcarbonyl)-1H- [MH'] 353
. /©\N I 7 O pyrrolo[3,2-c]pyridin-4-amine CyoH,FN4O
R HCI | hydrochloride
e 3-{[1-Methyl-7-(1- LCMS
195 3 O piperidinylcarbonyl)-1H- [MH'] 360
N//p\u \N HCI pyrrolo[3,2—c]pyridin-4- CZIH21N50
yljamino}benzonitrile
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200 O1 ifN NI
[ MH+] 399
wa r6/1211C  pyrrol of 3, 2-c] pyri di n-

NJ (et hyl ox
(1-pi peridinylcarb

y) phenyl ] - 1- net hyl -
onyl)-1H C21H2335C1N4

4-am ne 02 PCT/EP2005/006182

hydrochloride N o N-[5-Chl oro-2- LCMS 201 N
(rret hyl xy) phenyl ] 1- rret hyI yl[im']zr}é’é?g .
{I—ptper-diaytecar uyllyl =22 335CH—N
Dy rrol of 3, 2- c] pyfii rf 4- ani nel P-FIFE-3ydr ochl ori de | LEMS
156 [ 4 - lﬁ - LO\BriethaDRy)pHenyl]-1-methyl-7- | [MH'] 383
51- :J:“r;le Plxyl nyl car bhgn;/I ) - 131!612 llp I]im lébé}lyl) - CotlsFN.O;
pyrrol of 3, 2-c] pyri di n- 4- am nel T H@%ﬁﬂﬁ&ﬁ%e N| o
N- (5- Chl oro-2-f 1 uorophenyl ) - -hYE@nEOH
rraf hyl - 7| (J,3p|2 (A digyl caabonyjlj Y5-Flubld# 387 LCMS
rrolo c yr| ani V.
hyé%ch 119 (&%h%gg’%%’ fiji d‘\g'ﬁ [MIT'} 383
PCT/ EP20) 7 N @ PiRSFISBHER I D et hy || CuHsFNGO,
LCVS I7 i peridinyl car bon )pyirIeILO[ﬂVH?}'ruBﬁ-i an@w F{NO
pyrrooSZc]pyr|d|n4a Hydfckief\N40  H HC
hydrochioride N NI/2Z-TChior o- 4 ]i, glg thleI(.;IVS LCMS
205 i piperidi ngT8ar onyI )-1H {(Wrogg%y PN
pyaP®I of 3, PYY C21H mmdmﬂcmnyl)l - [MH'] 369
yl Jani np} b j e hy|dsyero o[ 2-E)gridih-4-amine 8on21 CIN,
N-[ 3, 5- Bi s( net Hyl oxy) phenyH{l- Ihyd}ﬁgq;[@jd;% '\ i I N
met hyl - - (1- pi peri di nyl carbonyl’) - [ M+] 395 " HA
nydr el ori e @y B [ 2. Cni of b b CHRER g, | LOMS
(m—%P%yI L XyyphenyT n@l eiic %ﬁﬂ! mef )Oﬂ]phenyl} -1- [MI;* 1453
- pi per i i nyheanponyl ) - C21mﬂ1338§7€ﬂ-1>1nqr1ﬂ1ny10arb0nyl) 1(31210 20" ClFs
pyrrol of 3:—>2(cc] pyri di n- 4- ami nel NABRrol6[B,29@yridin-4-amine | ¢ 2
E HC] | hydrochloride
/ e N-[4-Chloro-2- LCMS
200 c %/ﬁ\@ (methyloxy)phenyl]-1-methyl-7- | [MH" ]31;.‘99
\Qﬂ N (1-piperidinylcarbonyl)-1H- ngHB CIN,
_0 HCI pyrrolo[3,2-c]pyridin-4-amine z
hydrochloride
y - N-[5-Chloro-2- LCMS
201 P . (methyloxy)phenyl]-1-methyl-7- [MH“L]3§99
“ | O (1-piperidinylcarbony!)-1H- 821H23 CIN,
I o pyrrolo[3,2-c]pyridin-4-amine 2
- HCI | hydrochloride
/ e N{[4-Chloro-5-methyl-2- LCMS
202 c %/B\N (methyloxy)phenyl]-1-methyl-7- | [MH'] 413
. | 7 O (1-piperidinylcarbonyl)-1H- CpHps°Cl
_0 " HCL pyrrolo[3,2-clpyridin-4-amine N4O;
hydrochloride
oy N N-(5-Chloro-2-fluorophenyl)-1- | LCMS
203 Ny methyl-7-(1-piperidinylcarbonyl)- | [MH'] 387
| O 1H-pyrrolo[3,2-c]pyridin-4-amine | CaoHzo* Cl
N v hydrochloride FN,O
F HCI
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hydr oc
(et hy

w@ 2005i1pano di nyl car bonyl ) - 1H C21H2335C1

hl ori de
| oxy) phenyl ] - 1- net hyl

N N-[ 3- Chl or o- 2-

LCMS 208 \ ( No
~7- [MH#] 399 ci NN
HQPCT/EP2005/006182

pyrrol o[3 2- c] pyr|d|n 4- am ne N4A02 hydrochloride N o
I_ D

NF = LI I ==
(mlsij hy o;y;phe W<3[mﬂu0@9’9€nya1 “Rethyl- | LCMS
(204pi pef Q21 2B 8BiGY carbbrisiOH L H- [MH 371
KLYV '3 g Bg\\?\ | B2 -y @ehlaiiede | @,H,F,N,0
(m[et hy ogmnhenvm - 1- mAtJ:L\?IN Jyaeghlendeags £ NN
(1- pi peri di nyI C - | QAR H- {[ Hutd€Hy1-7-(1- LCMS
E.’Z'JI\SJ o'()bgi%@]x am 1 %lﬂ%@i%ylcﬂté%{gﬁclw oride F [lﬁI-F 1394
(trifluoromst hyl HE1 ( Py &aﬁ ‘Iﬂa%%dmw%o Carb”Cl
pi peridi nyl carbonyl) - 1H  C22BPI3RgoNpenzonitrile NsO
pyrrol p[ 3, 2-c] pyri di n-4-am rel Maaondel HCl
hydrochlorid 2005/ 82
N 0 N[2 5B . y) pl’ P&%@E’}é‘g PPt LCMS
nitthyl | 7- (£ Ri p&r i[di nﬁar bq ﬁ’S’fiﬂ) NPFPF“@ carponyl)- | [MH'} 395
1H pyr¥f olo % I—g’,‘l }mHﬂI&'TI@mm'@mﬂle‘leHe* CrHpsN4O;
hquochI oride 03 HJ N~ y@lbgmdlmdgl- mrreglzgl
CCVEs— 13 merhyl oxy)pheny ] -7l -
pi peri {i n)lc( ﬁnzl )1/{4'-0 CZX 'g%%ﬂlﬂo-sl- J LCMS
p¥47 ol b[ 3 ' ani rjémetyloxophenylin geaingr/i de [MH'] 399
N-[2, 4t B @nyl 1|t -pipefdisylcaztohyl) 1 H- CoHp°Cl
ﬁhyl I | 3 2p 4 car b;%h EE }1'r1d3195 a)mrM N N,O,
hy(’hpx{r‘r ?Df!: de ﬁg] ﬁ|erXIIE [ ;ng-ﬂjéj erll V\I\ nh_nnxd1 |
LCMS P15 N nethwl - (1 pi perN{Bl @lylbmei?r-bonyl ) - [I\/I—H] LCMS
38 N 1H pyrr ijyrl (hthy RS PRentd32 HRAINA-7- | [MH'] 399
: /@\ (1-piperidinylcarbonyl)-1H- CyHCl
pyrrolo[3,2-c]pyridin-4-amine N,O,
hydrochloride
| / ar N-[3-Chloro-4- LCMS
209 ° %N (methyloxy)phenyl]-1-methyl-7- | [MH'] 399
Cljij\ﬁ | N O (1-piperidinylcarbonyl)-14- CyH,5°Cl
HCL | syrrolo[3,2-clpyridin-4-amine | N,O,
hydrochloride
| e N-[3-Fluoro-4- LCMS
210 0 %N (methyloxy)phenyl]-1-methyl-7- | [MH'] 383
FD\N l 7 O (1-piperidinylcarbonyl)-1H- CyHxF
H HCl pyrrolo[3,2-c]pyridin-4-amine N4O,
hydrochloride
rlr 1-Methyl-N-[2-(methyloxy)-5- | LCMS
211 / . (trifluoromethyl)phenyl]-7-(1- [MH'] 433
5\ %j)ko piperidinylcarbonyl)-1H- CyHosF;
N N pyrrolo[3,2-c]pyridin-4-amine N4O,
A0 Hcl | hydrochloride
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1~0 HA hydrochloride 03 i Ns
1- Met hyl - N-[ 4- (et hyl oxy)-3- LCMS 216 i

W@ eoosfibuier onet hyl ) phenyl [ -7-(1- [ M+] 433 F FPeI/EPN05/006182
pi peridinyl carbonyl)-1H C22H23F3 F HC

pyrrol ol 3 2-clpyridin-4- NAQR —hy drochl-ori-de— &N~
N [ 3, 4} Bi ) phenyl ]}-M42, iﬁmn@nﬂox}’)nhenﬂ] 1= | LCMS
flf?_ézhw - Nd Car bonyéthyl- 7[—dvlﬂ'i‘ﬂer131ﬁ1§lcar60d§ll) [MH"] 395
pyr [ ¢ iNdi i LN
hydr ochl's . [4- &’?g’(r%@?% %&ﬁgf%ge § il
No bi s{ nel hyFoxy) phenyl ] - 1- ngt/dipchk °?i9]—|+] 429 NN |0
7-(1-p| péridinylcar bonyl JHA! C22H2535C1 H HCl
n\lrrf‘\| 3{3, 2 C—}h /|| H-A—4—ari— NAG3 gUI ochtoride—iN=—o0
N[ 5- (L, 17 Di mpt hyl ) - 2- |LcethybA4>-methyl-2- LCMS
(e hy -pethyl - 7(meEHyHﬂ/)pHéiﬂzl]-7 (1- [MH'] 379
(1-pi pg carpony] ) -JLH G2 R onyr) CaaHieN,
pyrrol p[ I di N4~ am n L KIr&:)oc(?'ﬂ/’grl de 1:@
WO 2005/ 121140 PCT/ EP2005/ 006P85™° SN[ 42
LCVS 220" N N (et hyl oxy) n&/hy]drcfphlerlde [ MHH] 365 N N
piperiginylcar bonyl ) - ITH C2IHe henvil-1- | LCMS
pyrr ol 3[(|)3, 2-c] i dffn-4-am ne ﬁ}%g%gnﬁ@loxy enyl]- N
12Met hy > 2 LCVY methil -7|\(1-p1per1d1nylcarbonyl) [MH"] 395
(et hy O;@hﬁ 7-@ [ MHH H-838olo[Bl2M Ipyridin-4-amine | CaoHasNy
pi peridinylicarbonyl)-1H C22H2GNRRrige HC 0
pyrrol o[ 3, 5-\0] pyri din-4- zﬁﬁlngl%ﬁydrochl oride A ’
B D‘fggwgegy' )N/H' H.; T TGV, 3 b o P Lons
t Biono o 1- @It ipeNidinylcarbonyl)- | [MH'] 395
nmet hyl yr [ dl Mpyﬁﬁﬁ?»,%d@lﬂﬂdﬁhel-annne CooHosNy
hydrocwl or| N N-(2 4- QpReay! ) -7-1(1,1- Lgys
223 01) ~. d| oxi do l\liggrl h‘b@go ’
| 7 W 1-Methyl-N-{4-(methyloxy)-3- LCMS
216 © 7z »O (trifluoromethyl)pheny1]-7-(1- [MH'] 433
F
F\ﬁ;Q\N S piperidinylcarbonyl)-1H- CooHasFs
F HCI | pyrrolo[3,2-clpyridin-4-amine N0,
hydrochloride
/ N N-[3,4-Bis(methyloxy)phenyl]-1- | LCMS
217 /°:©\ /Cfﬁ/ﬁ\po methyl-7-(1-piperidinylcarbonyl)- [MH"] 395
~o N N Hel 1H-pyrrolo[3,2-c]pyridin-4-amine | CyHasNs
hydrochloride 0
“ ar N-[4-Chloro-2,5- LCMS
218 c %/MN bis(methyloxy)phenyl]-1-methyl- [MH'] 429
N | N O 7-(1-piperidinylcarbonyl)-1H- CpHys°Cl
0 " HCl pyrrolo[3,2'-c]pyridin—4-amine N;O;
hydrochloride
/ < o N-[5-(1,1-Dimethylethyl)-2- LCM+S
219 N N (methyloxy)phenyl]-1-methyl-7- | [MH'] 421
| _ O (1-piperidinylcarbonyl)-1H- Cy5H3oN40;
L pyrrolo[3,2-c]pyridin-4-amine
~° HCl | hydrochloride
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woyasoetibori de / N

t hi onor phol i nyl ) carbonyl ]-1- C19H1835C12 cl
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N403S 4-am ne

N- ( 3- Chl or 0- 4- f | uor opheny| PETEPI0CMBI6182

224 E | 1 N[(l 1-dioxido-4- [M#] 437 ¢l \ N 0s Q
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LCVS P25 WNF( L, 1 d.@q. P! ﬂggﬁ H N ~\|u2NO;
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Ty araehTor e T N (DYl PRy 291
L)(/II\/S P26 61 17030 di oxi do- 4 p%@@h&zﬂ( LCMS
t B lomot pm%(&@] o 1- 11-7-(1- [MH'] 379
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hydrochl orilde™ 7-[(1, 1- BrgX] 3, O5rididA%amine
Lt:lgm) phol [ nyI )car bonyl] 1- ﬂ&%*im‘}& F 0 HCl
R30S (1 Fepy g oL 5,2 0 Py Arocatab | s
hgztr ochl o e 05/ 121digdddRGT/ EP2005/ 006182 | [MH'] 463
f,-hl( E)Zr;) éhol o1 ) ear L)o;‘lj}:lfc]tl:‘ll\gl Zﬁ?ri%m\m)'iﬂ’(i)nyl)carbonyl] -1 CyoH1o°BrN,
met hyl } | H pyrrol of 3, 2- ¢] pyri d{"%&é%wf@{%%%@pyﬂd?l} 0,8
am no) henzonitrile hydroch| gr4-#weine hydreghloride
N- ( 3- By -N 1c§gosaa§$hy&? '{\I [(1,1- | LCMS
+
é%zrf o 41%4%014 Hiozopr g H Ha | MET1453
hydr oc JhiemerRagky RSl L lisHs Cl
230 F N nefhyl -7-(1- [W@?anetml-wwrrolom 2-c]pyridin- | N,O,S
pyrrol | dinyl carbonyl)-1H CUHHBESElrHntdaide
pyrrol p[ 3, 2- cj ridin-4-am nejv_@%ﬁoromf_ga Oorglgﬂe%gﬂ_g_e LCMS
224 m S [(1,1-dioxido-4- [MH'] 437
Ol thiomorpholinyl)carbonyl)-1- CoHi’Cl
methyl-1H-pyrrolo[3,2-c]pyridin- | FN,O38
4-amine hydrochloride
7 e N-(4-Chloro-2-fluorophenyl)-7- LCMS
225 “ B Y . [(1,1-dioxido-4- [MH" 437
\Q\ﬁ N l\/i\j thiomorpholinyl)carbonyl]-1- CoH;°Cl
F HC1 | methyl-1H-pyrrolo[3,2-c]pyridin- | FN,O5S
4-amine hydrochloride
v N N-(3,4-Dichlorophenyl)-7-[(1,1- | LCMS
226 °‘:@ S N/\/O dioxido-4- [MH'] 453
i NN k/s\(\; HCl thiomorpholinyl)carbony1]-1- CoHis>°Cl,
methyl-1H-pyrrolo[3,2-c]pyridin- | N4O;S
4-amine hydrochloride
=é 7-{(1,1-Dioxido-4- LCMS
227 b /@\ ® Of° thiomorpholinyl)carbonyl]-1- [MH'] 469
oo Now o HCI | methyl-N-{3- CooHisF3
[(trifluoromethyl)oxy]phenyl}- N4O,4S

1H-pyrrolo[3,2-c]pyridin-4-amine

hydrochloride
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NA 1-Methyl-7-(1- LCVMS F 231 F I No
pyrrolidinylcarbonyl)-N{3- [MH#] 405 F ",a, N HC
wQ gaosittiiwor orret hyl ) oxy] phenyl } - C20H19F3 PCT/EP2005/006182

1H-pyrro| o[ 3, 2-c] pyri di n-4-am ne N402 hydrochloride N

"\\jl LCNE 232 N

rrolidi cag bonyl ) - 1~|3([7M(L I-Bjiox38H- N N LCMS
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ydroc en
OV 233 a N (1 -pyr P HEH| B éhomg ‘%{[ “flém k%H]CNH“’NSoﬁ
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| y NEt hy )Hgg%g :@gg—lB}rén]rdphEWI-ﬂﬁ@lyﬁ-a LAMs
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c(?LN‘ ;‘II N— h;l )%h I ; 23 Bp}Nohdmylcarbonyl) 1H- (C19H1835C1
triflydronet enyl ] -Hel | !@4{# e 7-
C20H18F4N4A0 F HF F HC1 pyrf |01dcf[ @gr @%nyﬁtngm PJN"O
Py ol nr 3 2- r‘-|JJAIr_I‘_9I n=-4- e
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Nog 8- Chl of 0 yMyl 7p>&14>1lalhy1eﬂ’96 hol-ikny! car|genr 405
yl)- 1H- pykg 7 Clpyr ] dll n[(tnﬂuoromethy oxy]phenyl}/- S 20H19F3
\ NN& H To a ol Ution diC
4-[ ( 3- ¢hl or ophenyl ) ani no] - 1- EfERyrepEB2mipridint- @P@ﬁq]wz
ridi nei7-carboxyl i c acid (0| Rayochloridk et hyl f or mani|de
(1 5nl) a{as a?ﬂed/ N | N-(2, 4-chhlorophen 1)-1-methyl- | LCMS
_ZEE’ - (digre y%igpy IT '?’(l-p oll 81nylcar§;nyw H’F [MH"] 389
\Q\N , 7 pyrrolo[3,2-c]pyridin-4-amine CisH,5>°Cly
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/ N N(3,4-Dichlorophenyl)-1-methyl- | LCMS
233 o %i,@ 7-(1-pyrrolidinylcarbonyl)-1H- [MH'] 389
CI)@LN I 7 pyrrolo[3,2-¢c]pyridin-4-amine CyoH;5°Cl,
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=g N-{3-Chloro-4- LCMS
234 :X OD\ %/[LD [(trifluoromethyl)oxy]phenyl}-1- | [MH'] 439
o N N HCl methyl-7-(1- CaoHy5°C1 Fs
pyrrolidinylcarbonyl)-1H- N,O,
pyrrolo[3,2-c]pyridin-4-amine
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"y N N-(3,5-Dichlorophenyl)-1-methyl- | LCMS
235 %D 7-(1-pyrrolidinylcarbonyl)-1H- [MH"] 389
o \ lN/ pyrrolo[3,2-c]pyridin-4-amine C1oH15°Cl,
HCl hydrochloride N, O
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10

15

20

25

(0.15g), 1-hydroxybenzotriazole (0.14q),

N- et hyl nor phol i ne (0. 34m.) and thi onorpholine 10
W@ 0083eai¥0 The solution was stirred at room t ePQJEER1005/606182

overnight. The reaction was diluted with water and

extracted three tynes with e jv;{i;_p%ﬁ,tgate The et hyl| LcMms

a ate | ayeg & o i ned, h turate +
Sggél um ki car bpnaf e sol\itg on %%llﬁmmnéﬁﬂyypfslé?ﬁ?at ed CtMH]4O7
sodi um chi o dg ution t hep™elrlied- (Mysot) and | CooHisFaN.O
evapor at ed. FThe resi due &Sl roliflieglchoyoryDAPI-t 0 af flor d

the title conmpound as a whi ﬁ,@m[gg_cjpgg@{{g)amﬁé L/ M5
[ MH] B87 consistent with nof e ul g{ondorrru a

10O 1 NAOS Evannl o _290Q.-
L I IJ.JJ\JDJ.I\FI‘W IJTCIFI}JI < J0.
(3-Chl orophenyl ) - 1-net hyl - 7-[ ( 1- oxi do- 4-t hi onor phol i
Exnynm)ec aﬁbohﬁfng@WPW})dl-@F@ylﬂ- -thjomeiphelinyleathoayl)-1H-pyrrolo|[3,2-

clpyidimeaindid de ,CH3 N O/ ~NSCI \ NNv O HCH 20
A sol ution of
N- (3- chl or ophenyl ) - 1- net hyl - 7- (¢4 t hi onor phol i nyl car bon
yl)-1H pyrrol of 3, 2- c]pyrld/N ine (100ng) in DCM
(3nl) was cooled to -786.an MOper oxybenzoi c
acid (58ng) was addt e rjeac ioS stirred under
argon for 30 m nut es” The partitioned
bet ween di chl or onet hane and water and the or gani c

| ayer separated. The organic |ayer was then washed
TotdWoligioh ioﬁ’ééﬁ(3%h1dﬁopl@ty&}annr@§}ﬂl&ﬁdﬂ@l-3H€ﬁyﬂﬂhoEﬁ,ﬂ £lbyridine-7-carboxylic acid

(0.88) iH iRy 1RFh SR ad %@ adiRd 145. ((ﬁé’rﬁ&ﬁ’fl ifi proy]‘l? 3- ethylcarbodurmde

(. 21%5 dk,ﬁvdpé{yg 61%{83' r§ 4g), ﬁﬁ-eghy\ll% gp}g)lilg% 042% aﬁ) an auomorphohne
(0.dralhalmbs sodHign avas é‘llftﬁdi FOOGT tempEIRAUFR QHeERght. oF h%re%ﬁslioa vijap diluted with
wahr ehdwitragedtbree (iheSwith ethplradetaitt Ehe eyl pcetade lnyans wérk oordigided, washed

with"@ndrdtdd SareIHieMBshaiSsotitioh iR wea |W@atﬁ&%ﬂ%d1uﬁa@hﬂ§1de solution then

e e AL e

chMwémm 3&mpxzs1sm ith maleguler fhimpdy Gt RGMNPHeny! ] - 7- (4-m
or phol i nyl carbonyl)- 1H pyrrolo [3, 2-c]
ledi pB84- aviFEnDEsphenyl)-FniettN 1R [(1Foxido¥4-tIomd phblisscarbonyl]-1H-

Py ﬂlﬁs B”mn_j Emﬁfe‘}ly?ﬂoc}]rlt‘))pgﬁol ¢dyl carbonyl) - 1H-pyrrol o
[3,2 c] pyridine (100 ng), ’
2-met hyl -4-trifl uoronget hyl

carbonate (163 ng),
tris(dibenzyli denea e)d lpay, adem/(s (7 nmy) and
4, 5- bi s(di phenyl P |no,l)}-9 ™ant hene (5
ng) in 1,4-dioxan (2 m) was heat e%”o 100C under
argon overnight. The reaction mxture was dil uted
A visphtion ¢ Hif or Srfeehiaieheniid I viaesie-d-Gitkinmepabdinylcanbpsed?-Byrrolo[3,2-
c]}g'ﬁﬂlumadrﬁde @00ag)dh @M Kdnal) ivdecoebed wd 760 ,and veta-ditoraeroxybenzoic acid

S(%) add@dl lah & g réa&g)neé{ﬁ‘l@@ r\ﬁ‘ltd@rd argg)rU bt 3¢ @LihR. aN€e reaction was

palgx? ?xbeld &)ewﬁgn {hclﬂfrgmg ﬁgbe a&g avager ancF t\/\f] 01igamc %Iynpr cf%i%‘g ’g%e organic layer
wap dhaevsied: fhreg 11gmes opish w@htaqmuh spiva Ul sqgiony fi%ed (Na,50,) and
evAppiakdd] FRINEGiAue was purified by MDAP to afford the free base as a white solid (84mg).

This was dissolved in methanol and a solution of 1.0M hydrochloric acid in diethyl ether (0.5ml)
and after evaporation afforded the title compound as a white solid (85mg).
LC/MS [MH+] 403 consistent with molecular formula C,oH;o>*CIN,0,8S.

N O
bni Y i (6OI) cesi um
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Exanpl e 240:

3-Met hyl - 4-{[ 1- et hyl - 7- (4- nor phol i nyl car bonyl ) - 1H pyr
WO 0005131126 c] pyri di n-4- 15 yl]am no} benzoni tri | BCT/EPB05/006182

O NN NNH CHSHCI A m xture of

4-chl oro th &1 mor phol i nyl car bonyl? 1H pyrrol o
Ex[agl,pQEL?@Ppqughﬂé% 2tmethlod-( (trlﬂuoromethyl)phenyl] 7-(4-morpholinylcarbonyl)-
1Hipwpamoln[3;23¢] petidiyideanineni t ri l e (57 ng), cesium carbonate

(163 ng), tris(dibenzylideneacetone)di palladium (0)

(7 mg) and 4, 5- bls(dlphenylphgsphlno) 9,9 20

di met hyl xant hene (F5 rrg) in d| oxan (2 m) was

heated to 100C unde 250N reaction

m xture was diluted di hi g h ne and washed

with water, followed b ura ed |umchlor|de

sol uti on then dried (Mg,S) filtered;gnd evaporat ed.

The re e was r at ed "
A TR A ReE Ry Hemaer e st yl)é‘f%@ﬁ“tk&%} elpEidige (100 mg)
-mﬂhylvehﬁrltﬂeorsmbﬁhulanﬂlrm 0 %ﬁsce@lu@s;@ﬂbv@ép (1phmg), 1
tris{@ibéiasigdehelicebhe)dipaRERANE) (ARek) ands0s-bis(diphed/iphbspBido)-9,9-
dilgé{ 1%'&1%95 91'1 ii é 'dﬂ)xgﬁ ava@ﬁlgh@é'd 6 10(ﬁﬁﬂa¥der %Fgoﬁl B%rﬁlglﬁ The

ent ev

rei5h9n TR Vb OfOIE@%a e S D R Saurated
sodwmhlmﬂfe@@ntm th@rddm 230:HAREA 2nd ErRpYREE Poufication and salt
forthalidn Whd @rdeschibéd in iEkhrtise 00Metb R§fbrypivailelchbmAount by Whife olid (52 mg).

h e L1 di n-4-am ne
A e e T e T A Tt o

116 WO 2005/121140 PCT/ EP2005/ 006182 A mxture
Examply 310 -3tMgthyhdH{Iamethyinbdonenphalaydesr byt hH- nwg'wr%ﬂeyndm-‘*-
yl][aiimﬁw}m}mwnﬂene (100 ng),
2-chl oro-4-trifluoronethyl ani I,ICHe (80 ng), cesium
car bonate (168 ny).,
tris(di benzylidengs S ‘9...5 O) (3.4 ng) and
4, 5- bi s(di phenyl phos - n‘i\ﬂl xant hene
(2.3nmg) in 1,4-dioxan 1 5 heated®t o 100C under
nitrogen for 2h. Added 5H
tris(di benzyli deneacetfd)*me) di pal | adi um (010 ng) and
4. 5- bi t ye
A gl}]xgurg 8§ { dlhlgré) {/Eoﬁg—m(%r&i 188%&9%1&/ 1%’@%1%%&?92@)&&31@2100 mg),
4-gynigers-meflydb Ciﬂé%‘éfle B M, SEsUiFearhouate (164 fmge W|th
trig(dliber zpki e tlamdipald divar )@ mg) bl Arbiedirthbreyiphdsphéng)-9,9-
dllﬁ&mﬁ%ﬁhené {sl h®if 8. 4atan €Y ADGV8 heded tﬁ’mwt luﬁ@etr la@Bn avnshight. The

reac??n nud(?lfrg% I 8Fﬁte\%‘ithad§ch?o§§r§§tﬁaplg gnd xgas ({r %}HB\QC by saturated

sodigmieeioRs 1olusiop, hep deieh (MENRAPIgESd lefiowgw%t%% *é’mf? HHOE s triturated
witho): Bt ulethandl@imalihydsulfdo 1 E 8B ERRNGOR]d Exeffrphite spl¢: This was dissolved
in 31 G006 Hchioromethane and a solution of 1.0M hydrochloric acid in diethyl ether (1.4ml)

anl ilhe"sfgtvax' vaéoﬁkdmf%?%k %ﬁ;%@%j)@ é?‘“ﬁ‘%or | é& 7%5%; c]

|
@/NIS [MH ] 376 onsistent with molecu ar rmula

Example 241: N-[2-Chloro-4-(trifluoromethyl)phenyl]-1-methyl-7-(4-morpholinylcarbonyl)-
1H-pyrrolo]3, 2-c]pyrldm-4-amme hydrochlorlde

oy
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i IV N\ NNO H15 a HO A m xture of
4-chl oro-1-net hyl - 7- (4- nor phol i nyl car bonyl )-1H pyrrol o
WO 3g02Azilipyri di ne (100 ng), 2-chl oro- 4- cyanoanPCT/ER2005W6182
ng), cesium carbonate (168 ng),
tris(di benzylideneacetone)di pal |l adium (0) (15 np)
A wixgurp pE4- @hl@ﬁénWbWs@HP%;Qlw@arb@wHelfﬁwseéﬂé e ﬂf&ﬂdme <100 mg),
2-dhlddorrifluordmethydamikan 8¢ Rg)rtdsiuvasrivaatt €8 tme),100C under
tnﬁ&%&ﬁﬁl?d@n@a@étm?é)dl AReah ( 8%3 4 mg) and 4,5-bis(diphenylphosphino)-9,9-

duzetgﬁ i bge” Sifrpﬁfi‘ﬁ%%&}{‘ I‘HBQ‘%LL a4 60% u&&’e m%gen%rdzh Added
trig(dibergy i ﬂ%ﬁcetelgﬁhﬂfﬂl@amwéal i1 giedgnd % inh B

dirostlylxamkighe (7mig eleicontinued heatlng at 100°C under nltrogen over mght The reaction
nnkfutesmldhatea With dRARAG@RAE I vashddaeihunatd @en (@fibd (IYSCAY) diltered and

ev p gat ' ? Q@cﬁ{%h QQ ﬁg )Nagas%esc%'bg@&lﬁkhﬁﬁl@tlb]?{&edfford the title
?f cont '(%g eatl ng at under nitrogen

coppei s “‘3 i on mxture vvas diluted. with
L@MSH F* Un@nh[éﬁé 1 4B canaistrietavithi eciconlet Ermeln EppFlay ICHENAO2:
(MgSHM), filtered and 25 evaporated. Purified by

E:{aﬁ*pié&'ﬂt 1on d%t4l'¥[11 m%tlﬁ??@ﬂﬁkp holi YRT BPyhidfo[3,2-clpyridin-4-

S thanol. Salt formati on was as
yl]&E‘%‘Eﬁ’?i’éﬂmg e%%#ﬂﬁﬁgr’%l to afford the title conpound
as a pale yeIIowsolld(27rrg) LOMSt = 1.89 mn,

[ MH] 396 conS|stent W th ec Iar formul a
C20H1835CINs2. 30
N- ( 3- Chl or ophenyl ) - 7 (4 Hsd/ear bonyl ) - 1H pyrrol

0[3 2-c] pyridin-4- am nekf drrmte H fcONO d N N

A T”ft‘?w g‘f 3@?%’5(])7?1 tgylo&%‘e’flwr hn?flc?f%y& it %Olggy)z'cﬂpgn g Ty ({90 me).
2-giigrp = cmcw}% 68 M) cariwBkyPeel (18 mep 2005/ 121140

tri R EDAZPROAEc 00D &EBal120iuiNO) (CHBg) and@:$-bis@iphenyHBICpBIna)-9,9-
dﬁ&hﬂ&an@f(éné)(loﬂig%hyi didxa (2GRl REEhedied & 1OXYhrider @Ebddn for 2h. Added

tn%élt ﬁnz;(/ 1%38??206 ne)di ali% @8‘1 iﬁg g%ﬁ%s ﬁ%g@gvggr&hp%o?pggxg -9,9-
d1mt;g(1ﬁq,néhea1: (1 éwg}ja dmder nitrogen over mght /ggd d
tnsxhibnghdmtaab‘rdadigﬂddla@@m (Qh(i1§ Hwb@dt%hsﬁdﬁwlni@ﬁﬂiwok%9'
diR¥BY1xdntRhe (M@ ﬁ‘ldmoﬂlﬁlué@ﬁeahﬁgmemﬁt} uhéer attrogén dvedmight. Theaeaction
m:%&t?ec&fésoﬂugh Wltjﬂ e%dilmg sz{sﬁ)ed%ﬁmgté} theBAkd (MgS0,), filtered and

Ver n|

st Lrr
RGP ¢ DRy BT it gota wi
misksrple Salt @rrh@tiona@é@sa@eecr@ﬂ@mdim%@éokm afffpifibo ity qoppgund as a pale
yeﬂ@W dolﬁlc(lwtngpn The aqueous | ayer was renoved and

| T e?lfglﬁﬂwal\%?g%& BorSisfad winGRI1aLEr fRRMa 1) 60@1]8 1dme,0,.

ayers were washed with brine an
dr| ed (I\/gSO4) The solution was evaporated and t
Exapmlei2fs :p\xt3-Ehlerpphenylly 7-61- mpaglehwlwhowlféwmrm@ %Wltppi“dm-“-
and@dd@eivayd acetate/n 10 hexane to afford the title
conmpound as white needl es (9.44Q).

X N
| B
ol /@\n N/ I\/O

a) Ethyl 2-[2-(ethyloxy)-2-oxoethyl]-1-{[4-(methyloxy)phenyljmethyl}-1H-pyrrole-3 -carboxylate

HCOOH
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LCMS [ MH*] 346 consistent with isonmers of nol ecul ar
formul a C19H23NGG b) Et hyl

wQ@2qosAR11ed hyl oxy) car bonyl | - 2- hydr oxyet henyl } - 1P T/RPZ008006182
hyl oxy) phenyl ] net hyl } - 1H pyrrol e-3 -carboxyl ate /CH3
OO0O0H O -CHB8 NO 15 H3C O _Fthyl
2-[ 2- (et hyl oxy) - 2- oxoet \1/{: *4- (met hyl oxy) phenyl ] me
thyl }-1 H pyrrol e- 3- car boxj I ate (6.1g) in dry
t et rahydrofuran (100m) v eed. at room
t enper at ure under argon. =S« hydri de (60%
di spersion in mneral oil, 23.0g) was added
portionwi se and stirri ngti nued for 20 mnutes

after conplete addition. yl formate (3nl) was added

to the reaction mxture stirred 20 for 45 m nutes

after which t| me an gxetdier m was observed and

controll ed cool i ng the. reaction m
A RGP T erom AORBUR 10 (PO HpaH{CR Tl R d to 4-
meghokyheazyldngne @04.Umb) latrl 00end therrerction mixée alidwet td wanmetp §°C. Cold
ch1brdadetal WA SdeA ST Bl) Aasltheh &ddel diopWRe Sier 11158 ehabiviing (B tempEhture at 15-

7‘rCe ?ﬁé 1{19%10 Hﬁﬁ%}g Gfas Yieve %) 5t tb ?od?lpte @rat*ﬂf%t Ad @tﬂged overmght The

Itlon
read SR S ST Pl PO BTV ARG i aueous 21
hy@pcrh}qnca@étsalv@ona e ameQNs éayemwamweé andbextragipdivwiesavith qizyl acetate
and@fjiehsl SorhtayerornR: 1iyeroveeelwashed @ith bhiidel aad dtial PHSD JMhdsodution was

ev%Maﬁeﬁlaﬂﬁ {h0ResRilie ﬁlﬁﬁﬁgldén ﬁ%@argeﬁmrpmcﬂ@ﬁg%mEh% RN SRS/

racte yl acetate and
he’“iaﬂ S%Sth%@—%%ﬂ—ca 23%?6 g&%f‘g\%ﬁgshed with brine
LCHHIIMI || 46 conistont Wlthﬁ@n@répf/@ﬂ@%@r@vhﬁb%t% to
afford 118 WO 2005/ 121140 PCT/ EP2005/ 006182 an oi l
b) Eﬁpﬁz ﬁlt[(&Eylsbty)ctamnylﬁty%&&oxﬁk}@nﬁm ﬂgﬁﬁﬁ&hﬁ@@);ﬂﬂeﬁﬁﬁﬁe@@d} -1H-
ae_3_car S | ayer isolated to afford the
PYIED nd a5 a brovvn oi | (6.59g). LC/MS [MH] 374
conS| stent with |somsrs of |ﬁDI ecul ar fornmula C20H23NO6
5 c) Ethyl
2-{2-am no-1|-[ (et hyl oxy)c rb ycﬁ et henyl }-1-{[ 4- (net hy
| oxy) phenyl ] met hyl } - 1H e-3 -carboxylate /CH3 O
ONHa OCH3 N O H3C O\ A/mi Xrure—6% et hyl
2-{1-[ (et hyl oxy) car bonyl ] - 2 hydr oxyet henyl } - 1- {[ 4-
(met hyl oxy) phenyl ] net hyl } - pyrr ol e- 3-car boxyl ate
(6.59g), ammoni um acet at .47g) and 10 et hanol
(80nl) was stirred at 6 der argon for 4h, at room
tenperature over night then heated at 60C for a
further hour. After ¢¥019ng the sol vent was evapor at ed

Eﬂ@ﬂ@t 2 RehyIR§)- L oeRBL1i- Ik PREHY 10D FHBATNEEINL I HRFRbRI3atddylate
(6 m i1l dr‘y tfgriahya?%hllafl 91 Otoqu@ v§at% B%%a? gooﬂlot ﬁéf%uﬂe%gér afﬁéafl €8odium
hydgide

ers
e 45 SREzP a0 AR 4l a6 QUERSESSF an Firpg eiffinded for 20
mimne afteva@ppiett additiof fghyl Eginelte €3l wasadded edhd madtionayedre and stirred

forfa8 imihesier ¥IREHhOIS FHothbii Fad@Seradd MaeshtiolleSBt dobEng the reaction
mixture to room temperature with an ice bath. The reaction mixture was stirred for a further 90
minutes then ethyl formate (3ml) was added and the mixture stirred overnight. The reaction
mixture was cooled in an ice bath and quenched by addition of the minimum amount of ethanol
then evaporated. The residue was partitioned between ethyl acetate and saturated ammonium
chloride, the aqueous layer was removed and acidified to pH 1 with a 2M solution of aqueous
hydrochloric acid. The aqueous layer was extracted three times with ethyl acetate and the combined
organic layers were washed with brine and dried (MgSO,). The solvent was evaporated to afford
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15 The n-hexane was decanted off and the oil dried to
afford the title conpound as a brown oil (4.999).

wayoB2{1iH+] 373 consistent with isonmers of nOPETEPZNN5/006182
for nul a C20H24N205 d) Et hyl

an 01|l WE(EJ}%])E( gx)s %’pf]a}%g%/g% %1% ar4d'eg tﬁe %'w% ﬂ?{{)irlﬁ?ﬂagd"{? afford
O R &%%f et hyl 2 {2 am no- 1
LCﬂ{/I(S EVIRY ] eiégIQmastbmwth] stvefinjolcbulp] GriuieChikdidy) phenyl |
nmet hyl } - 1H pyrrol e- 3-carboxyl ate (0.2g), sodium

e e

W@@éﬂ@?e was repeat ed o% a 2g and 3g scale, the
cool ed sol utions conbi ned, ded sl owl y to iced water
then stirred for 25 mnputeg, A 119 WO 2005/121140
PCT/ EP2005/ 006182 precipttat e-figr med whi ch was

di ssol ved in ethyl acetatle and washed with water. The
aqueous | ayer was sepagated apndoextracted three tines
wth ethyl acetate. The ¢d 0 ic layers were
washed with brine, dried ( 8(94) filtered and
evaporated to afford the ti/tle conpound as a white
solid (3.00g). 5 LO M 327 consistent with

nmol ecul ar fornula C18H e) Ethyl

4-chl oro-1-{[ 4- (et hyl oxyyphenyl ] met hyl }- 1H pyrrol of 3,
2 c] pyr|d| ne-7-carbaoxylate CI N N OQUCH3 H3C-0 10

A ‘?1"{"[‘?4“( rery {1ospperprproeRal- Ao ebxets 18141 hydro- 1 H p

(mgthylotsopi8nglngtin L Hipyeolz-3-eaehod ity (G1%e), ERnBoiym aspigte (6.47g) and

ethRMRtE (801 v i ORIBOX DAt EarfchTod 4h, Mesdn Reptatiradvel BGIE then heated
‘? ®r a D h&ﬂ rAi%Q codﬁng WeQSkvent ¥8s E\%ﬁ&%ﬂe@ Phd thelebiife WRGioned

a
allo to
Doty S AL B . SHTarHg e PTG B By abiss s ity gl
acatie Fhegembivad prigxiielegerpvaere sashed vath fyjine BhewdrinddMgRa); filgered and
evipomatddu Theresidad wid stitredias-Hekaredoreltl aod fhen b enisigreetd sllaves! to settle.
The RRBFAL §4s eSS ARlROiT dHe@ & defoi®he Wid SnflotiNd as a brown oil
@ tate. 15 The corrbl ned organic |ayers were washed
h brine, dried (MgSO4), filtered and evaporated to
LCAYB M a3 eomsisemcppBunes eimoleaglogirmgls CafbRog) . Lo s
[ MH] 345 consistent with nol ecul ar fornula
d) BhSHL ([ 33N203y) phehyfrhétiy1 -4-0x0-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-7-
: §t11 g[rg- tI}l—ll-gpg};)yo 2), 3, 2}3:] pyri di ney7 ca%réxy[l at e]pyzro d
NO HCHs A solution of ethyl
4-chl oro-1-{[4- (et hyl oxy) phegyl ] met hyl } - 1H pyrrol of 3,
2-c] pyridine-7-

car o

H,c—O
A mixture of ethyl 2-{2-amino-1-[(ethyloxy)carbonyl]ethenyl}-1-{[4-(methyloxy)phenylJmethyl}-
1H-pyrrole-3-carboxylate (0.2g), sodium fert-butoxide (26mg) and dimethylformamide (2ml) was
irradiated with microwaves at 160°C for 8 minutes. The procedure was repeated on a 2g and 3g
scale, the cooled solutions combined, added slowly to iced water then stirred for 25 minutes. A
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carboxylate (2.00g) in TFA (30nl), anisole (1.84nl),
and sul phuric acid (15nl) was stirred at room

wo esopaeature for 30 mnutes. The sol uti on was PCOOER2005006182
an aqueous saturat ed sodi um 25 bi carbonate sol ution at

prwétatn (iio e(tgl AR }1 was 15501\{68 %/tié}a a?ﬁa’cg gn% wa-srﬁe% x%ﬂ]tqﬁa%{‘sgﬁeaa\ﬁ%ous layer

Separated and
waaé@@@feé andrgreraglgdBngedines Wgtaﬁrhal Jegkter éf hw@%é’%aw Yex§ were
walghreidrvath bride,ideidd (WS filtefed o devaporandtoadfapithatitteompound as a white
sold 3apgh.t he title compound as a brown solid (0.49g).

@%ﬁ'@@% SRR PR et bl Bl AGHIG formula

4-[ (3-chl orophenyl ) am no] - 14 pyrrol o[ 3, 2-c] pyri di ne- 7-
e) By bbstyoratle{[4-(ne mmmgylmm%1ﬁmﬂp@ob«épﬁm87zcarquylate

b, NOOCH C NNHA mxture of ethyl
4-chl oro-1 H pyrrol of 3, 2-c]° idi ne-7-car boxyl at e
(0.49qg), 3-chloroaniline n@) and net hanesul fonic
acid (0.28m ) in 1,4-dioxa ) was irradiated at
180C for 30 5 minutes with | é’l\eWaves The residue
was partitioned between et acetate and water, the
aqueous | ayer was separate basified with an aqueous
2M sodi um bi car bonat e soJution and extracted three

times with eth aceta e’ Th c. | ayer
AR A I S T e A
carbuaiase :9€) and phérfy dighlpteshasphatel| Swistsaiad atd 867 Gowader argon for 30
mif@bd. Cﬂh{ Radtibn @ﬁxmreh@é Mov ittt tooB bouredargd fk@whtetohdneutralised to pH7

ust fb‘i)cr C’f‘%@ffg%gé’i% hQere WS Dded ethyl acetate and the insoluble
Gl o

mater Eeda?g g[rﬁg eonﬁ s\seqara%g] ang:r: Q{ﬁ fﬁﬁ ﬁr 2%1}&;15 wtltﬁreglyl acetate.

The forabipgd organic layers were washed with brine, dried (MgSO.), filtered and evaporated to

affdrdaiid iteccotnpoumdras alclepiiA2O0kpyri di ne- 7- car boxyl at e
Ld/l%ngﬂﬂi*] 3 oRdMsR diitd Mol gy @xhnde P, 0, met hanol

was irradiated at 120C for 3 mnutes with

m crowaves. The 15 solvent was evaporated, the residue
f) Bhgldorhlaer 1 Frpyarlobtre bddnni-sgBriyiaity dr oxi de sol uti on

and washed three tinmes with diethyl ether. The
aqueous | ayer was separatsd_Bod acidified with an
aqueous 2M hydrochl oric aci d gol ution. The aqueous
| ayer was extracted with e | _ether then the
aqueous and organic | ayer refconbi ned and
evaporated to afford the title e npound as a brown
solid (0.175g). 20 LC/Ms [MAN 288 consistent with
mol ecul ar fornmul a C14H1035C1N302 CHs

A bolothdn of dnpliRah e n)le-t@i&& My@ﬁ@{hlynyﬂfﬁgﬁm[y b)cidydiy-7-
Ca{g{,o' % FZ (%)gf ]np YA ?BJOml), afiiond 8 84%5)”%d%ulpﬂthjlcuc@ (15mINV9 stl'ﬁled at

room temperature for 30 minutes. The solution was added to an aqueous saturated sodium
bicarbonate solution at 0°C and extracted with ethyl acetate. The aqueous layer was separated and
extracted three times with ethyl acetate. The combined organic layers were washed with brine,
dried MgS0,), filtered and evaporated to afford the title compound as a brown solid (0.49g).
LC/MS [MH'] 225 consistent with molecular formula C;oHy**CIN,O,

g) Ethyl 4-[(3-chlorophenyl)amino]-1H-pyrrolo[3,2-c]pyridine-7-carboxylate
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A sol ution of
4-[ (3-chl or ophenyl ) am no] - 1H pyrrol o[ 3, 2-c] pyri di ne-7-
w@asosoxmhe ¢ acid (175ng), 1- 25 PCT/EP2005/006182
et hyl - 3- (3- di met hyl am nopr opyl ) car bodi i m de
hydrochl ori de (140ng), 1-hydroxybenzotriazole hydrate
(108ng), norpholine (106ul) d ®& et hyl nor phol i ne
(309ul) in dinethylforpe “-% s stirred under
argon over night. The ;ctlbn m xfure ‘was dil uted
with diethyl ether af asitedn” wi th wat er. The aqueous
| ayer was acidified with ah aqueous 2M hydrochloric
acid solution and then extracted three tinmes with
A dixeirdyf ettod hrehloroTHépyranitiB A etbyadipediicarboaylae §0.4%z), S-chivsdatiline

(. xulﬁwartanh%nes%@oﬁe h&&i(o(i\gm‘a@ﬂ)l ,AalickaB YRRAY %qga&lae@;tﬁ 86 for 30
mmutes wﬁﬁn %crowavesufﬂefrlescf\ ute Iw%ngngtl MQ@E aLt or}m?_ﬁ_ %aEEa?tdlv}a e? the
SRS BHPEE B SCRTER &éﬁl%wgkawaevw; @Weﬁ@mws@mwlum nd
extiAGle? 0O&Y tiks I cPETiERRO D/ 0B8R orghixa taytre wRrkdvashed with brine,
dridk (8z50h), anepdaiayhipolat&tthytford tHe4itlgRERPHnH By Browh es1d (O 9]1g)

thblgmhg bRl P Lol lnd A I RaRpbor T de FB

(et hyl oxy) car bonyl ] - 2- hydroxyethenyl} 1-{[ 4- (et hyl

h) fér{()’l Ybloeaphétyhemingl-} -prrolply rZrC&MIddeaqatﬂmylmcei H O01llIO0

OH 0 N\ViCH~ O HCO10 Eth

2-[ 2- (et hyl oxy) - 2- oxoet hyl ] - 4 nmet hyl oxy) phenyl ] e

thyll-IH pyrrol e-3-car | at ~edg) in dry

t et rahydr of uran (SOOnLEfng\s irged at room

t enperature under argon.~So u hydri de (60%

di spersion in m neral oil gé was added ,
A ‘ﬁ’éﬂf‘? iYL &chinre- LApyrraleldy 263%9%&- arogyylate (0 jenndgd sodium
hydrbride (lodrip nsthend dinl venirradisthg/#t 120iChiat & mfititeh 2with) migenyvaves. The
soladhel & év@pdrited fiRa6didue @isEa1vddu & afiebus IM dobich Hydfox@0 solution and
waEﬂeH Hﬂ@est tv&t’h d‘ﬁi‘fﬁ E'thér aﬂﬁ]eoﬁg(ﬁg}%a%é’fﬁ&te(aQﬁ&e LN @He AR an

Ion m X

TN AC g e M R R R
aquepisyang drepie layers fwigrerdempingd g14 evapeeatqdda effprd thertitlecompoung gs a brown
soliqoliegk)i n an ice bath and quenched by addition of the

LS| (TR S6RUAG st Wik LldaRPbr foliila €Y, ﬁ%ﬁbﬁi ed. The

residue was partitioned betmeen ethy acetate and
sat urat ed amoni um chl ori de, queous | ayer wa

1) F-Snéleepbsmd)- a6t @pmh@wy%cerbpwlhllﬁﬂlﬁo el32mips it -rofpe 8¥fmate
agueous hydrochloric acid.,/The, aqueous |ayer was
extracted three tines 'Ah etyl 20 acetate and the

conbi ned organic | S h@gLMAth bri ne and
dried (MgSO4). Th vent Sl@#ﬁ orated to afford
an oil consistif tvp |dyers e top layer was

di scarded and the Iomer | ayer isolatedg afford the

S BT P BB Sey G b SB L 1.
eth9ls3 -6)—dimt&mlyminopropyl)carbodurmde hydrochloride (140mg), 1-hydroxybenzotriazole
hydtaté 2H081ik)) erolphbliret (ngdulyeyd Nesthybhiythcdink €ophl) midighétyl{omirhide (3ml)
wab Q26N RRER Wb TBeDYioht i reRYbE Ab@ird wa kiR iR BethiR ether and washed
with water. The aqueous layer was acidified with an aqueous 2M hydrochloric acid solution and
then extracted three times with diethyl ether. The combined organic layers were washed with brine,
dried (MgSO,) and evaporated to afford a brown oil. Purification by MDAP afforded the title
compound as a clear oil (86mg).

LC/MS [MH] 357 consistent with molecular formula C1sH;,°CIN,O,
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OONHz OiCH OHGCO 122 WO 2005/121140
PCT/ EP2005/ 006182 A m xture of nethyl 2-{
wa2¢ofaetiyd oxy) car bonyl | - 2- hydr oxyet henyl } - 1- {PCHEP2005/006182
(et hyl oxy) phenyl ] net hyl } - 1H pyrrol e- 3- car boxyl at e
(17.6g9), ammoni um acetate (17.2g) and ethanol (200ntl)
was stirred at 60C under argon for 5h, then stirred at
Expople 24 ¢1Mi<€3-ahlorophewsdr-1-pihykt-(4-maiphobuylcazhenyatH-pyrrolo[3,2-
cJBYiapes-ainatd 1I3adodhieideesi due partiti oned between et hyl
acetate and water, extracting 5 the separated aqueous
| ayer three tinmes with ethyluicacetate. The conbi ned
organic |layers were washed th brine then dried
(MS™M), filtered and evapprateg to afford the title

conpound as a brown ( /DGE/NS [ MH] 359
consistent with isol ec fornmul a
Cl9H22N205 10 c) Etfyl H HCI

1-{[4-(nethy|oxy)phenyl]nethyl} 4- 0x0- 4, 5-di hydro-1 Hp

)%9 E‘,gtb%ip ra;‘i'?‘lllﬁ‘?li'zd’ry Careﬂw% 3 - gneiyloxy)phenyljcr)ne't\fxyg 1H-

pympalg-B-cagppyidatd - [ (et hyl oxy) car bonyl J et henyl }-1-{[4 15
(et hyl oxy) phenyl ] met hyl }.- 1FE pyrr ol e- 3- car boxyl at e
(2.95g), sodiumtert-butoXjde~f0.38g) and
di met hyl f or mam de (20nl) rgadlated W th
m crowaves at 180C for 2. hé”brocedure was
repeated five tines, the cogled sol utions conbi ned,
added slowy to iced wate hen stirred for 25
mnutes. A precipitate fo d which was dissolved in
et hyl acetate and washed-«ith water. The aqueous

Etﬂyﬁ)’ ?I (e%%x?ﬁ@—@ﬁ&ﬁ‘@ﬂ R{d-@%hyi8ehRlnd RS 1 1-1 ARSr¥le3tbarboxylate

I REERR o IF SO L A5 00 B AYELRCVELS. Sodium
y@ﬂa &Pr/afhélzfrw ig gy oflnd-Gg) YRR %ﬂﬁ?&tﬂ’i‘&““ gad sfirgipg,epptinued for 15
migidsiafter chhplebrpdditio/EINE/1 fdvidad (B2mly wassAddedetp theywedckion mixture and

stirkgal fBIC30 rAinutb X e bvli chlilelhS Nfbria va&btdived and controlled by cooling the

rem iQtufl dtilf %t{rﬁ;fe&xgﬁ'%ﬂw v%ﬁya}lﬁ&qg%gg Q‘Xl 3 8&%%&&& Yor a

S ISAGHON THHIE W PG AR B P e gyof the

migispgstiiolf methaned temsvivptatsdyThshesidee Paepdtjtiqned between ethyl acetate
andafin e Panthhdiydh Ghlbdidiepyre b@leolsIay2r wdspyhowd ARd deidifiedro )yl lakith a 2M

sol@tlo(rl:lo@' atﬂégas t@&%ﬂbﬁ@é’c‘ld QLhé:A'HuQJuQ stpc% \%&tgﬁcte@ %ﬂ@%&estvgth ethyl
aceLaE? Wéq?el\‘/‘ﬁgﬁbmﬁa Be88h E& gt 3’ i WWR%P@%?@&“&% F%%%“) e solvent

wagegparzted akipohan oil consisting of two layers. The top layer was discarded and the lower
layer isolated to afford the title compound as a brown oil (17.6g).
LC/MS [MH+] 374 consistent with isomers of molecular formula C;oH;;NOg

b) Methyl 2-{2-amino-1-{(ethyloxy)carbonyl]ethenyl}-1-{[4-(methyloxy)phenyl]methyl}-1H-

pyrrole-3-carboxylate
N
5 ] O —ch,

Hc—0
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123 WD 2005/ 121140 PCT/ EP2005/ 006182 e) Et hyl

4-chl oro-1H pyrrol o] 3, 2-c] pyri di ne-7-carboxylate Cl i N
wo-2005@211 O H CH3 A sol ution of ethyl PCT/EP2005/006182

4-chloro-1-{[4-(met hyl oxy) phenyl ] met hyl }-1H pyrrol of 3,

A ARGIPYF héthy©= {1 - [i&tWWWoﬁﬂFNﬂrdr@%)hehﬂ}-TﬁfM (15nm) and

(mgtﬂgﬁ%')ﬁ?%?lg)rﬁ&ﬁqd 1)@?@8%%; -%?t&joxgr;ate (PPED! SIRELAL M{??atef @%.2¢) and
cthpeel 41008 VRt ARG wHay Orc%lnthﬁ%ﬂ'ér& figPoBfiereEiure over night.
The sélpénti wacevapirateq @niithe waéueadtd&@nmtvvdqe ethzettplp and water, extracting
theBepdritb Cachbous 1656k thRE tidkEwah ethPloGthte MPIRS Ribined orbBitic layers were

%gl%ﬁlmgﬁg% ?x‘ﬂ%ﬁi}ﬁs ﬁﬁé{ @Ln%%@%%a% DG AHRARR L Smund as a

acet aqueous

br‘?"HVé & separat ed and extract ed three tines with
L%WyﬂMEd 86Acamsistrtavithopameneef neplegalar formda CallePNeOner e

washed with brine, dried (MgS™4), filtered and

t Eth Ldxb, %@ g 8lo iJE ine-7-
°>§§?Ppméﬁgthwxﬁﬁmk%m T 538 SO M RS S
53 %l ar formla C10H93501N202 f) Ethyl

4-chloro-1-ethyl -1 Hpyrrol of 3, 2-c] pyri di ne-7-car boxyl a

te 15C iN NO H3 CCH9

4-chl oro-1 H pyrrol o] 3, 2-c] pyri

(0.10g) was dissolved in ( | foor mam de (2m),

cooled to OC and sodi um h 0% di spersion in

oil) (0.027g) added. The redgtion mixture was stirred

for 45 mnutes at 0C, allowed/to rmto room 20

tenperature and stirred fop furtder 45 m nutes. The

reacti on m xture was cool 0C, ethyl iodide

(0.039m) added, the reacti m xture allowed to warm

to roomtenperature, angespirred for 1 hour. The

reaction m xture was artitioned bet w?en et hyl acetate
A @ﬁ@urmf@?t,hylt?-n@-%%éﬁ@tmy)cgéwﬂa g lakidl%ext r act ed
(methylery)phamgidmethylh 1 &ryyroleale et ixplate TR ES gosrdivmetdridutpaisie €0.38g) and
dith@NAlosmMYeide (M)W%Q irridtéd WitH MR rovAkésed 1 {00 49r,2. Ihi. Theepred dure was

rep%gT] ?V@Erg agagg 6&1 ;%% gﬁsdco@i\&é& g Jie% sﬁ) g&% ﬁr glr?n stirred for 25
nnwt% Arfs?caaﬁteafi’ 8 xr (ol 6&6 h water. The
aqueofig Byariwas sappiated phd envaeied thiee digey fith P{hplwﬁw@ipo 136 @mpinsg preanic
laylefhi vige Washad WO bR} €riddIMESOs) lflltered an@ehaptibtettitd\afBAd the title compound
as %%htvéﬁrs%h@%m

R S rtag b0

nmet hanesul fonic acid (0.049m) in 1, 4-di oxan (2.5nl)

d) W51 4-clilad a{[@@dmethylodydPenf qmetBO} -t rpytrels [ 3vl-¢lhyridine-7-carboxylate
m crowaves. The residue was partitioned between et hyl
acetate and 124 Ch N

ne- 7- car boxyl at e

H,c—0
Prepared in a similar manner to Example 243(e) using ethyl 1-{[4-(methyloxy)phenyljmethyl}-4-
0x0-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-7-carboxylate (14.45g) and phenyl dichlorophosphate
(100ml) to afford the title compound as a yellow oil (7.2g).
LC/MS [MH"] 345 consistent with molecular formula C;gH;7> CIN,Os
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WO 2005/ 121140 PCT/ EP2005/ 006182 water, the aqueous
was separated, basified with an aqueous 2M sodi um
wher@anbamat e sol ution and extracted three ti neGT/EP1005/006182
et hyl acetate. The conbi ned organic |ayers were washed
wth brine, dried (MJSA4), filtered and evaporated to
¢) Eittyb-ghlpieel H- pyrr«éo[é,éwﬂmud@e-asﬁaﬁﬁ%ylmm oil (0.160g).
LGOI M5 [ MH] 344 consistent with nol ecular formul a

C18H1835CLIN32 5 h) SN
4-[(3-Chl orophenyl ) am no] - B hyI-IH—pyrroI 0[3 2- c] pyr
i di ne-7-carboxylic acid ) OHC NN H

N

m xture of ethyl
4-[(3-chl orophenyl ) am no] - 1- et hyT] 1Hpyrrol o[ 3, 2-c] pyr
i di ne-7-carboxylate (0. 160g) afidl 2M sodi um hydr oxi de

A §dhuthoaiby eﬂhpﬂ mﬂ&an of(4- (rﬂet@mx)y)phaﬁyurﬂeﬂﬁyw m-psah@b[s P2Og5ridae-7-
caf%o}}Qat f‘ f{ﬂ ﬁﬂl)%ﬁ@ ?bs 0. 95 V&Q tY Lot VR tem erat re for 2.5h.

5
or esl due al‘tl I one et ween

Supiig gl &Fao i 0GR MBS e g 1ot 2 then

sulpbiré doide@mi)avag pilded aer fé&tqa%t@pémxwetsﬁrred foy 24h a4 gesrmpiemperature. The

solufibie®ad dddedto sdtnated eddiin Bidarbomgsanit 0°d adeksacveevdthwiishadtate. The

aqafo]tcu% }apér{\ihg ’s%ﬁlafa'te%‘Qn& Myr2608d thrdeitinles Wafl eth?f‘a‘lle@fé R BhBed Gganic
e o e

as gbemMr4ss 15 i)
LOMSIMEL] mfothﬁﬂgﬁt)mtﬂlﬂeﬁldayﬂaf fBrrtida GRHFFENiOy | car bonyl ) - 1
H-pyrrolo[SZc]pyrldln -amine H3 NOi ) N~-Q C

ol.ut i
D %{h’f'}l(‘g""hl?}rf) eth ¥ hQIn m[ f]p;ytn Itmﬁ;//'fxfrg?-}f-ygf/er rol of 3, 2-c] pyr
i di ne-7- carboxyllc acid 20my) ,
1- et hyl - 3- ( 3-di et hyl am no yI ) car bodi i m de
hydrochl oride (15nmg), 1 20 benzotri azol e
hydrate (11ng), norpholin XC? and
N- et hyl nor phol i ne (32ul) inN t hyl f or mani de (2ml)
was stirred under argon over>n| ght. The reaction
mxture was diluted with diet hyf* et her and washed
Ethy ékchived-eH-pyiTole[3agdpoidinet Tagagroxylats (@.t0gliwfab digsolviet In an

diRStHAR SRt (N5 s 1810PC arfiGh SiumQly it deqB0%8 Apdrfiein oil) (0.027g)

adgélt ﬁ‘ﬁ‘ec}egc‘?ﬁog H‘Bﬁgre t\x}agrﬁﬁ*reﬁﬂﬁ% blg %g‘%tﬁ%b O‘i:(‘:t Qﬁchdeé“g ?@2 gg d
15y

tomprek iy a%%tgfteé ot duier b e Wﬁa%“@dﬁ‘%‘%‘ﬁaség cthyl
iodigd (0RPwI) ladded AthepeactioTiiBur pHEyed3s Hatnvspern tamperivrh and stirred for

1 KRt GG beabtion iR tedn s i E GdNE e thyl acetate and water, the aqueous was

se ra(c3 agale 99 ey lm% th deetatt: J X}g‘i Epa(} ¥|wlere]was e
S U LA TR DBl e T i

oril
th\éred an evaporateg to af} ydt e title compound asaye ow oil

(O 095 g)
LC/MS [MH+] 253 consistent with molecular formula CnH1335C1N202

g) Ethyl 4-[(3-chlorophenyl)amino]-1-ethyl-1/- yrrolo[3 2-c]pyridine-7-carboxylate

Q%A

A mixture of ethyl 4-chloro-1-ethyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylate (0.095g), 3-
chloroaniline (0.079ml) and methanesulfonic acid (0.049ml) in 1,4-dioxan (2.5ml) was irradiated at
180°C for 30 minutes with microwaves. The residue was partitioned between ethyl acetate and
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30 HHC1L 125 WD 2005/121140 PCT/ EP2005/ 006182

N- ( 3- Chl or ophenyl ) - 1- et hyl - 7- (4- nor phol i nyl car bonyl ) -1
woR@gneaho[ 3, 2- c] pyri di n-4-am ne (1l4ng) was dPECEHBP206:006182

in diethyl ether (Znﬂ) and 2M hydrochloric acid

solution in dieth ether added to Ive a so

walgr.dRg aqupoys &vas ﬁ%&fﬁéﬁ Aipd withar adgeus &&c“&ﬁ’f@&”??ﬂ?onatﬁ golution and
extragted slobé dmeprwithoethy) 2esiaip Fhatdndiined orgaaiclayed wenewashed with brine,
drieOOMEBOY filtSred aitdévhporpred@erfolddnatitle BmbbidBs b Mdwhn 0386.160g).

LC?IQQ?[M@F‘F% OOhdidRer Wit ChblRhtarl 1B @,,f130ERd 87 CLNA02

anp e
3- chloro heny S4 mor phol i nyl car bonyl ) - 1- pr opyl -
h)ﬂ @ﬂqrem}@pzé?aznma]lpw dHrPYZFDB?fﬁ helpmwjdinotatbeiytieadHz” N
O ~I d\ NNOHHJ 10 (a)" opyl 4-chl or o-

-propyl -1 Hpyrrol of 3, 2-c] pyri di 7 carboxylate C N

O \ NO\/\CH3 CH3 Prepare fsimilar manner to

Exanpl e 244(f) using etsy A OH

4-chloro-1 H pyrrol o[ 3, 2 oyribtp -7- 15 carboxyl ate

(500ng) and 1- iodopraoan— (4 ). Purification mas

C m.c aphy. on  Fl ashnmaster |1 el ut

A e o 04 HO G ense ey A Burelod A Imesng -eporste
(0. B0 and 2Meoditim hyarasddeB.6mD) immethanod (1. ) vy irgdid@erg)120°C for 3
muluﬁfs Mbitlh Micréwdves? 8he Siiveat wiseRipovitddindele@€didua harkiBbiBd bdtween ethyl

Z&%%?é’p%gﬁue%q? 9&%{1 v}; o1 l_ved a01d1Pec? 1H_pH1 and x a§te§ wi ethyl
aceF 165 org aye ebw@{ Km G;d (1\ng Iq filtered
an¢$@ﬁ§ﬂ@ﬁmwﬂb&“h¢hﬂiﬁmﬂmmnh@ﬂ“méeEkﬁﬁﬁmé)244(g) usi ng
LCv® fWVIH %3 ihdoasigertt with @dculat-Foryuls o| B 3CIN,0,

c] pyri di ne-7-carboxyl at e (110ng) to afford the title

oi | no).. LC/ | ..372 .
SR SR R b B Sy U HEE R S
4-1 ( 3- Chlorophenyl)an1no] 1 pr pyl -1 H pyrrol o[ 3, 2-c] py
ridine-7-carboxylic acid 126 2005/ 121140
PCT/ EP2005/ 006182 ~CH3_ ¢

Z 0
c N~ TN

A solution of 4-[(3-chlorophenyl)amino]-1-ethyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid
(20mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (15mg), 1-
hydroxybenzotriazole hydrate (11mg), morpholine (11ul) and N-ethylmorpholine (32ul) in
dimethylformamide (2ml) was stirred under argon over night. The reaction mixture was diluted
with diethyl ether and washed with water. The aqueous layer was acidified with an aqueous 2M
hydrochloric acid solution and then extracted three times with diethyl ether. The combined organic
layers were washed with brine, dried (MgSO,) and evaporated to afford the title compound as a
yellow oil (14mg).
LC/MS [MH'] 385 consistent with molecular formula CyHy,*>CIN,O,

j) N-(3-Chlorophenyl)-1-ethyl-7-(4-morpholinylcarbonyl)-1 H-pyrrolo[3,2-¢]pyridin-4-amine
hydrochloride

H,G
N> (o]
/
Y )
G/J:::l\ﬁ NG L\¢/°
HCl
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NO\l OHC NN HPrepared in a simlar manner to
Exanpl e 244(h) using propyl

wd 20§32l or ophenyl ) am no] -1 propyl - PCT/EP2005/006182
1H— pyrrol o[ 3, 2-c] pyridine-7-carboxylate (200ng).

ific VDA ffo he
v EEoighen 195&%7?3{ RO R TR ol B PR B e (14mg)
wqmdtspplmgu ip digihzk ethies £3]) andEM bndsarhlorirGEeig sqlgbjon in diethyl ether added to
givd-a(s8H Chdecipityod) @hy Hipthyl etider wag gdeartedoft adrtiosolill frdd yrevmokation to
affokd BY il Qo %r%aGL%EtéEbﬁde{l(%Et)ne CH3 Nit G HNOI10
LGRS oS T R e Bk, EXBTRLAB4(T) usi ng
pyrrol o 3, 2- c]pyrldlne 7- carboxyllc aC|d (16n)
Expiuple 243gNag-ehlotdphemdek¢huhorgholiaylearhamylpl-prapybhb-fyorolo[3,2-
cIpyiriapi-a-atdige fydrélg@epound as a white solid (11ng).
C/ M5 [ MH] 399 consistent wi 9% nol ecul ar formul a
C21H2335CI Nd02 15 (e)
N- ( 3- Chl or ophenyl ) - 7- (4 nor,
IH-pyrroIo[SZC]pyr -4
O~ NO H N HCl Pr
to Exanpl e 244(1) U s
nmor phol i nyl car bonyl ) -
1-propyl -l Hpyrrol o[ 3, 2-c] pyridin-4-amne (11ng) to
(a)Hrb®N d-chib-1-prop -1 ORI RD-cRSridindhich®osedie d (11n) .
LG/ M5 399 consistent with nol ecular formnul a
C21H2335C1N402 25 Exanphe 246:
N- ( 3- Chl or ophenyl ) -1, Z-W 7- (4-nor phol i nyl car bon
yl)-1Hpyrrolo[3,2- c]p am ne hydrochl ori de
127 WD 2005/121140 PCT/ BP2005/006182 N_O/ I \ N C
\ NNHHJ (a) R
2- (Carboxynet hyl ) -1, 5-di me%hyl -1HpYyrrol e- 3-carboxylic
aci d H2C HO2C A mi xture oaf

é £§)mill?!]m %ﬁ%ﬁ%ﬂlé’ﬁ%ﬁ B&E{‘é@{l Q%g,mda hﬂhé 3%&@mdme 7
e

et 5‘509"1‘?&))3“ dodpptopans Bﬁé‘@r fugifipation pgs 38 Iy elirreatography on
Flashmester dlediting gyithia 3896-70% gradient of ethyl acetate/n-hexane to afford the title

compound as a yellow oil (110mg).
LC/MS [MH'] 281 consistent with molecular formula C,;.H;°CIN,0,

ol knyl car bonyl ) - 1- pr opyl -
'n drochloride CH3 N
pae in a simlar manner
NG rkep

I_ti:nyl )-7-(4-

(b) Propy! 4-[(3-chlorophenyl)amino]-1-propyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylate

CH,

N (o]
/ CH
SN O/\/ 3
| N lN/
c H

Prepared in a similar manner to Example 244(g) using propyl 4-chloro-1-propyl-1H-pyrrolo[3,2-
c]pyridine-7-carboxylate (110mg) to afford the title compound as a yellow oil (200mg).
LC/MS [MH'] 372 consistent with molecular formula CaoHp,>*CIN;O,

(c) 4-[(3-Chlorophenyl)amino]-1-propyl-1H-pyrrolo[3,2-c]pyridine-7-carboxylic acid
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i ce bath, sodium bicarbonate (7.2g) was added
portionwi se. The m xture which contai ned 2-

we@ebdosnepropi onal dehyde was stirred for stirredP€¢DEPA05/006182
further thirty mnutes. In the neantinme nethylam ne
(40%in water, 110m) and water (40m ) were cooled in
an ice bath and 1, 3- acetonedic rboxyl ic acid (209)
was added portionw se whil st keeping the tenperature
bel ow 20C. 10 After cooling N1OCo t he sol ution
cont ai ni ng the 2-chl or opropi
slowy whilst keeping t efperfat uP® bel ow 15C. The
reaction mxture wasg y25C for one hour,
then at roomtenperature fom sixteen hours. The

Prep 8¢ inl Osinilr flauhie? tBGnpROl4eh) uasd stopyl eq(3tchiqbbhbnyi)amido}e-propyl-
1@3—&5? Cof]@%mﬁ&é ’f‘éﬂﬁ Pk&ﬁ@d}nga%q iR whlEy mﬂﬂ tu G the ttle

1%4% trati on e solid was
]é ( bn di et hyl ether. After dry| ng, t he
LCAG$ [MH\Ala3§0 wensisteat with molgudar igmmulec i "CIDANd t hen

dried, to afford the title conpound as a buff solid

(d) ﬁ%’f—_‘f?or “?R(i m%ﬂ@caﬁ)ogyliﬁpﬁ%yl - Birhyrrale[38- &]ﬁyndm-amme

s, 21-1).
Met hyl
1, 5-di net hyl - 2-[ 2- ( et hyl oxy)«"2- @xoet hyl ] -1 H- pyrrol e-3
-car boxyl ate Me02C MeQ N, ure of
2- (car boxynet hyl ) -1, 5- th I-1I—|—LEj;roIe 3-carboxylic

acid (11.85g), p t ol LENSSU Noh8nic acid acid hydrate
(5 7g) and net hanol (200ml) was heat ed under refl ux
irt our or.a The due
PregEd st AR EER b A o RRh SRR Rl EBropyt 1
PYTS(&@[Q{Z&ﬂ@dldmﬁdonath?fiﬂlC@ﬁ&dbﬁ fagkstimnge verdheyepkendipbesthipeqvemight to
affera iz thle dodpime x4 1 whiteesdlid(itimgpt hyl acetate. The
LORRMR LRV RERcliR FEMIRSIRY  Wikowat er,  then
ch??ﬁbe[ﬁqgh??e d (MgS™) and evapor;(?gg Thkebzs crude
product was cry stalllsed fromnmethyl tent-butyl ether
(@) tNo(3 mqsfadwtlﬂbm-tnpehelawﬂfa{?ﬁwlhé p%?pblulfff PYTERLP d-cdpygigH)-4-amine
hydrbehlariit her | i quors were evaporated and purified by
chromat ography on silica gel (ethyl acetate/hexane)
to afford a further 3.38g of the title conmpound. 1H
NVR (MeOD-d4) 5 2.19 (s, 3H),Zi03.44 (s, 3H), 3.69 (s,
3H), 3.72 (s, 3H), 4.12 (s, , 6.21 (s, 1 H). 30
(c) Met hyl 9

2-[1-fornyl -2-(met hyLoxy) - -1, 5-di net hyl -
pyrr ol e- 3- car boxyl at 28 N\D 00 /12 140
PCT/ EP2005/ 006182, Me02C° Sodi um hydri de

(2.29g, 60% di spersion |d* mi neral oil)H@s added
porti onw se to a stirred solution of rrethyl

15d|met @Qg l)su_‘é]\poL)I;J(yh]3 rrole-3
Prepare nas1 &: 4 @)y {_ﬁ ?A AJ nﬁi
mombehnykeaf@flﬂ? ﬂﬁ‘@ééhgﬁ‘ﬂm KD %%W@a‘c %Irﬂaﬁ \f/efa%e fitle
commahéas 4 whikGdid{idmg). net hyl formate (1.0M) added.

LCAVLS 899 doRRistBAt Mithesoladul obhile CofL frethanol (0. 05ml) and
tet rahydr ofuran (ImM) was added. The reaction mxture

irred at om_t npera re for sixtee hqurs.

Expiple 4G -0 OISO AR (PR IR B Py olol3. 2
C]pmlﬁlMemmélygmt‘—hlpedeat room tenperature for two

hours. After cooling in an ice bath, nethanol (8.4m)

was added dropwi se, the mxture was stirred for a

further fifteen mnutes, then evaporated. The residue

was partitioned 10 between ethyl acetate and aqueous

amoni um chl ori de, and then idified by addition of

5N hydrochloric acid. The aqueous phase was extracted

with a second portion of ethyl acetate. The
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conbi ned organi c extracts were washed with water, then
brine, dried (MJSO4) and evaporated. The solid

wo e@sded4mnas washed with hexane and t hen dri edP€DEB:00&006182
the title conpound 2.59g as a tautoneric m xture. 15

"H NMR (MeOD- d4) 8221 2.22 (s+s 331 3.34
(s+s, 3H), 3 65 (s, , 71 (s+s 6. 26,
6. 28 (s+s, 7. 22 7 /2 (d) I\/let hy!

2-{2- amnol-[(ne v‘o enyI)-I 5-di net hy

I-IH-pyrroIeScar ate 02C20 MCR2C A

m xture of nethyb
2-[1-fornyl-2-(meth ony'f 2- oxoethyl] HCls_ g nmet hyl - | H
(a) 2fGanbortyenctryelat- Bmw;ﬂyéﬁéf py2oBBedarboantroaidum acet at e

(4.0g) and nethanol (50m ) wag heated under reflux for
4 hours. After cooling th t was evaporated and
the resi due was partltn-a@rae/g\@ign ethyl acetate and
wat er. The aqueous phase was/extracted with 2 further
portions of ethyl acetatet9fhe 25 conbi ned organic

A mb@}808 2WR ofo- mwzﬂemylbiy)&robﬁe dhi.eds Gmmnﬁlﬁ Gévater (20ml) and

conc?n\fr%fég ngérggﬂor% at%fd (9 I’291,1 qva%%téﬁn&raﬂ?x tlér %) T@ugi er coolmg in an

tsh,|_§o ugp.l) 1ca§)og§_e((g 2g)3)&|515 adgle Poy(né)nwgﬂ) Thg r@gture( ghlcg H})ntamed 2-
chlo@plﬁmonzﬁdemde (ves-stirrdd] for, stifre@ For . fuhef sﬂﬂsty thinkfes. 30 the)meantime
methMiﬁnkh\é' (40% in water, 110ml) and water (20ml) were cooled in an ice bath and 1,3-

acetollecﬁ Jqélcll sAﬁ e ddo oAb o Oté§ egow 20°C.
After ?ﬂ?ﬁ&% %%ﬁﬁ%ﬂ?{?&q}g@algyg §;}>/r\€8p1§?a ety%%ﬁias added slowly
whilsp kﬁe@martherfemperﬁf(lwélehw I6%§7) Eha teantiph jnéxtere mwpb tirfed Bt Hi°@dorigne hour,
then ht-théin Ptipetinge for sBedeh QX aTie redetid Glxturp SlaassolddMcidified to pH 1 by
the a.%(ﬁﬁ&n %“Sﬁ\gn éigc?‘chfopic %@ig)anﬂqge Ig grbx (ﬁ &4 O%e?{h]agm )Tﬁ%%hd was

{ t
o i e S e
and theagirigddo ey d dheditle sempoung agmbulf sofig 0 k832 2N hydrochl ori ¢

'H NMR @MS0-Ggb)2, 1 3 (Redi) st aifs AT 04. ey £2H)S6.69 GoriI M .98 (br s, 2H).
bi carbonate (I m) were added and the m xture sti rred

o, S e DR e B Bhgba o
affordthetitlel:on‘poundO? g. 1H NWVR (DMSO-d6) 8
2.32 (s, 3H), 3.67 (s, 3Hy s, 3H), 6.38 (s,
1H), 7.59 (d, 1H), 11Me8:( s, H. 10 (f) Methyl
4-chl oro-1, 2-di met hyl - | Hypyrs ol of 3, 2-c] pyri dine-7-carb
oxylate M@®R2C N N C A'sblution of methyl
A nlix@redi ofet Tfchrbaxyaethyd)- bS-dintejigi-0H PirrplpSrattokBic2 - asjdylil 8bg), p-
tolueRBulphéndd RKdidkRIratd 5. 33 lncgﬂwthzihop@()ﬁlﬂb Qfabl Seaot)imaéqeilgeror thirty
hours( ﬁl@ﬂlva gﬁezﬁeetgs H\ﬂed\%s éﬁs%l]véﬁxm efﬁgl Jc&‘a!t% Whshed té\h@er\mth saturated

er re

sodiy BTN ﬁ*&oﬂe&e% 5905 YT PR P 4 Slecetate, The
combgrgtl rganie dayeesqm@wsshs@ thiithy matsr,d’@ﬁnﬂmmat ied Y eSQuyaecdbergporated. The
crudd Fry@ict WasScrestiilia tieeh methil @r-butyt sikdr tpafidrd aie @tfe RbpYind as a buff
solid 2.63g. The mother liquors were evaporated and purified by chromatography on silica gel
(ethyl acetate/hexane) to afford a further 3.38g of the title compound.

'H NMR (MeOD-dy) & 2.19 (s, 3H), 3.44 (s, 3H), 3.69 (s, 3H), 3.72 (s, 3H), 4.12 (s, 2H), 6.21 (5,
1H).

(c) Methyl 2-[1-formyl-2-(methyloxy)-2-oxoethyl]-1,5-dimethyl-1 H-pyrrole-3-carboxylate
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acetate. The conbi ned organic extracts were washed

W th saturated agqueous sodi um bi carbonate and then
wowrtosn2iiAdter filtering the water and et hyl acRCHEPR2005/006182

m xture, the organi c phase was washed w th brine,

dried (MgSH4) and evaporgated. PRurification by

chromat ography on silica ggl qgthyl 20

acet at e/ t ol uene) affozﬁﬁ%gc e conpound as a pale

creamsolid 1.027g. L 9 consistent with

mol ecul ar fornmula CL1H11364.82C2 (9)

4- Chl aro-1, 2-dj et hyl - | yrrolo[ 3, 2-c ridine-7-carb
Soda'ﬂﬁ]nded%@r gh@%’émyr%?q BRI W NdEl PoEoTy e Tota red soluton
of gudthutli olr,,S-é'ﬁneﬁyf-ﬁ»ﬂ-(methyloxy)-Z-oxoethyl]-1H—pyrrole-3~carboxylate (237g) in
tetrahy drbiueing3 (miP atdiop®t AYrbr fiftdepyinuedsAiedeetioh R thd WAS sds1&BE R0°C and
meﬂ%)fyi}o%éﬁe ((1.-093)7%&1? Ay rrﬁﬁ’x?“lﬁgg ?nigt%}ed o%r%%ﬂagng] Z&PSml) and

nder m crowave, condj tions at Or one an _
ey (ot G0l bt gn By HEREs Fired it tog (Raertie s sixicen
houig o pliirgoling & WHCE aedengld0dmiiBwes addef.MBe [riidtiter wa@ Stirred at room
temeoanst Sdrewmd hovirs. hA il cealiigaii arf 106 Bath,andHALRBAMINGL L ddedUropwise, the

ixtuk¥) was stirred for a further fift inutes, th i iti
e T Sty ot SR s e R R R R
rolfo?é,fﬁc-c%jpyri%ﬂne g m c ﬂ‘n.e@fn thepaciggfle by addifion of 5N
hydrogydesjerasich 4Hhepgryonpplyss MoDEEBoted with arfesandpertiof of ethyl acetate. The
comlingthbigaie ExtPacth wiart labhell Hvifly witel, alfeR, t2ine,] qriedi (VigS8ey)7ar@as Bporated.
The @M de§idaChvaL WHHEOG L BE4HE and B Eed to Ogive the tig$ Ic%rrépound 2.59g as a

tautaieN: %h't Qpropyl ethyl amine (0.2nl) and norp

| 8}4 I.n drly di net h%llfor mam de 2ml) was added

H NI €S 3P 08 L P2y (1R FON-3INS 3t e aHBe hT (or Tk 817, 3.71 (s+s, 3H),
6.26fe3&F tubibFR3spPalses, IHL31ny). The reaction nmi xture was
stirred at roomtenperature for one hour. The reaction

O e R AL SN S VS

(MSHM), filtered and evaporated to afford the title

conpound as a white folfl&8ny.| L&/ MBS [ MH+] 294
consi stent with nol ecul ar C1l4H1635C1IN302 (i)

N- ( 3- Chl or ophenyl ) - 1, Me@iGret 7- (4- nor phol i nyl car bon
yl)-1Hpyrrol o[ 3, 2-c] pyriydin<4-ami ne 10 hydrochl oride
NO / N C \ NNOH A m xture of
A mixsireor of 1 it e Hyforniyl- 24wty plph3-oydethgt I gl th bk Appyrrole-3-
carbdx@iﬁfb[@.fﬁgpW?l%l)idxhﬁ@et&t@_ Y8) and Rrehihd? (231 lv!:ilsn}%a{eg R Hux for 4
n cl in. dr -di oxan
hourﬁas ﬂﬁlee%t e E%dg e&gﬁtc‘%a%rﬁvg r°oa&%“8§“%g%% di° d%%)rgvéfls .g?rtlglgt&éq}c%een othyl
acetaf o gyt il Ay p@igousphgseris exirasied ity 3 fugherepgrtions p ety pestpte. The
combiggd prgapigriayetsovaro washed sith arink, duieh@OIgiaplandkvaporeai wwutford the title

compdBd NS, bi 4 laowedribmixgen ethyl acetate (10m ) ang _
1 (0] Lon t
i%% ?3‘%?3@%?”’% G2 B Gorthah ERA'RECSS Mo, o3
(sts, g; rﬁcgaé ¥ Hikis dried (MySO4) and evaporated to

afford a brown oil. The oil was purified by Biotage
(e) Methy DRt ogttapoxen, ssdibyidecal BgyrroloBdidlgyridne-CakboxPatesi Ng

di chl or onet hane and

MeO,C

/

2 N

HN W
0
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20 eluting with 5% et hyl acetate/hexane (200ni)

i ncreasing the percentage of ethyl acetate to 20%
woeoMsard4100% to afford a white foam The foanP@BEP2005/006182

di ssolved in warmethyl acetate and treated wth 1M

drochl or] d in dj t her re
A tso S0 i, g Al pi i U bo T R Hegprrole-s-
Caer&Yla#f flodr?ﬁ),a)owml’{lfé teggbutexigh (13 ehard ﬁmeﬂ?eflf@ala@flﬂe (Wedhwes heated
undenintidioelivet doydlitiedshee r1 680adfod tvend minutealf Thg sbivdne whai tvaporated and then

the r@s‘?&ﬂa%gusﬁ)@r&ﬁ%n wgér § [gs loﬁhlgnaéa&@ ﬂ%rﬁﬁ &hin é’éﬁ\frzﬂed aqueous

sodi g l ar ({1 El@l wed%% olln yre, 1r%38 oalﬁ hguroﬁﬂf ﬁcgld was collected
by fijsatiene maSheH\Y@ihtW% té%prfhetbaé ethiet pagk digd fonaf{psd the tigle peyppaynd 0.789g.
"B NMRI (DB 0-dguirR 8D (5 38X Giofi(e AH3, 3. X aspl.e63 806, BUCNS9 (d, 1H), 11.33 (s,
imy.fornul ations are given below. 30 Exanple 247:
I nhal ant Formul ati on A conmpound of forrmula (I) or a
har maceut i cal | ept abl e derjyvative thereof, (1 ng
gl eoreghy>- Hunelil-{H Mot 1ol derbeebadiatose | nhal or
to deliver the desired anount of drug per use. 35
Exanpl e 248: Tabl et FoMe#filati on Tabl et s/ | ngredients
Per Tablet 1. Active ingg diﬁgt 40 nmg (Conpound of
formula (1) or pharmaceuticgl | cceptabl e derivative)
131 WD 2005/121140 PCT/ 06182 2. Corn Starch
20 ng 3. Alginic acid 20 4. Sodi um Al ginate 20 ng
5. My stearate 1.3 ng 5 ocedure for tablet
A soloignyloit ethyl |l Reimelihilt-exotd,5-dihy yod Wopyarodn B 2gsIreridiset 7icarboxylate
(1.31agpidiphadpherusroxsehlobiie(vagy wasSishtbd eidenteflwat®@ foursoadpmeh evaporated

undeP %h&e@ g)resyﬂé ethrelifl Iﬁgﬁﬁ‘ QaWhddBd 'EbaJ Bk OF éthﬂglc@t%{e Ghd saturated

sauef P pipBRBlo ot toep BT i SHEAE WiTha (G qygion of ethy
acetaies ERprRpE1bIned ofssnigreahitateyerp yvapied siithgaiuratadiageqyn sadium (picarbonate
and thecwhtbiat Afig fledingdhamater aigi atlgy] acedte mBtureshe $i2aid8 phasy was washed

w1th%95§%?1ed§ﬁ§8®9tang Pk RS, AP RifkRA H;rdh?cgndtcfgr% dﬁvﬁlﬁa?%l (ethyl

dr Th rlcate
aceta%e‘}tgﬁeéegg drghlh %_gﬁg@%naéqtpéle%{e Wby arg, | ubr! cat
LC/M$ éM@S DesQuLHery pyith @Lﬁcwabﬁoamtl%@u%v E%Qg Exanpl e
249: Parenteral Formulation 15 A pharmaceutica
(g) LORBRSIL-tetHydn HRFFHER}RI-Abyraiie Nisbdxkid &t hydirghRpias ed
by dlssoIV|ng an appropriate anmount of a conpound of
formula (1) in polyethyhf@e glycol with heating. This
solution is then diluted’ th/mater ‘for injections Ph
Eur. (to 100 m). The s IS then rendered
sterile by filtration t a 0.22 mcron nenbrane
filter and sealed in sterile containers. 132 WO
2005/ 121140 PCT/ EP2005/ 006182¢'d ains 1. A conpound of

A sohflols E}ne{tﬂ})l 4—@51&@-1,)égtlirQethyl-lH-pyrrolo[3,2-c]pyridine-7-carboxylate (1.027g) in
5N hydrochloric acid was heated under microwave conditions at 120°C for one and a half hours,
then evaporated to dryness to afford the title compound as a white solid 1.087g.

LC/MS [MH'T* 225 consistent with molecular formula C;oHy*’CIN;0,

(h) 4-Chloro-1,2-dimethyl-7-(4-morpholinylcarbonyl)-1H-pyrrolo[3,2-c]pyridine
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XNRR2 RNNRL 14 R wherein: 10 X1 is NR12 and X2
and X3 together forma -CR13=CR11- group or X3 is NR12
wae@sx211amd XI  together forma -CR13=CRl' - grPUPEPRD5/006182

is selected from hydrogen G _6 al kyl, C3 6 cycl oal kyl

ﬂt’ Qﬁ’lgfot H;; 4 1'0[3 f"g] 119 beid h drochloride
7 MRy T i AT

(mbswast uadded 4-O-bepzotrigzod-1 -Y#réf%éf’r,@’dteﬁw%}ﬂ@ﬁwmc hexafluorophosphate
(1N eiger Digdyredcyibn mingye whAS stirsedat doni tamfratire fidlveme dour. The reaction mixture

waB Qfatdd %ﬁ%{ 1 Lk%ta% W&Jdmmg rv@mpsatu@atéé%@&u&y&&a%nmlana water, dried

(M%%&ﬁ tg elr(eél evaggtégadg (frgl Hy'e |t1§le cgrmpour?%ﬁal k 1lie foam ?8m
LC@STSZE&}%I]% qoppigtent VG?‘CTB‘P\‘%‘W fogmilg 5 zWhl ch cag(ral be

unsubstituted or substituted, or R5 R4 is selected
i) I fUl'ﬁBf He 1,28im&hyal Lmor@ﬁzh 16¢6dn9B 1 olo[3,2-c]pyridin-4-amine
1(13,% %gsryagstlg}g{ledm 6 ’gflﬁ% ! ngjnkgyﬂsy(n)zl\/é R]é)y?s
wherein p is O, or 2, and X is CH2, 0, S,
or SO2; R6 is unsubstitute m/ sybstituted phenyl,
unsubstituted or substitut/d\C3 cycl oal kyl or an 25
unsubstituted or su ut menber ed
non-aromati c hetero I ; R4 oand R6 toget her
with Nto which tey are MttdChed form optionally
substituted 4- to 8- nenbered non-aro ic
heterocyclyl ring; R7 is OH Cl_6al koxy, NR8aR8b,
A NHGERIS 4-MHGHORRY diiiettyOq RS- mor kS Hnyil@rtdnyl)- 1 ipytraloj3yd-¢jpBiine (68mg),

3 Jﬁﬁpoa'nﬁm@ (@65&5 a@@h*éﬁxlanesulﬁld &1@{0‘(@?&1 ¥l dry Rhodlbﬁn was heated under

nucéréfv%ve ondlm Ot°8 g(}rol é:ﬁn rgu?l%%f S[%l e{égt}%gn n&i%fe a% %err?ed to a round
boiggm éiaslsapwwapor ' Aibs Ty Wywa%gaéﬂthyﬁd Ceivssh ﬁhy ageid o) and
satBR08 /4@ dh HB2RCTHERIGOH/ 200 628Rd with s@udtsd 2pdign bizarbonate solution and
walRRar e eatd Bl Wasakie@ rqp@bbg ael@ lelaptated Qo tafTOIIQObroWR®IIE TR oil was

Putt.}P 5l l%/oﬁ}gﬁagg gl}fm%fitla y(g{r:“‘gl Cf ;:I% the. callunmg u 1n(fg %1102())/ ethane and
eh@n&@ntg 5(’/t gtpylaqﬁtaye Ogn 1n5:re € B?rcegltage of et yl ace tate to 20%,
509tk \IDOY3 torafifqyt ol vhite zfozym Tlhbifcpw Vas| difsolval in]vyaymiclivh aceipiecapd treated
withDIOX iy dréchigic doif e tiedhydliied -y MK was yvapeiatey) the fgiddetriturated with
dicfhyl éh&%aﬁwada G 311 %{%h '“;as al@bdddr, WhRlaslith &byl ether and dried to
affoé et 1t{23 compoun Ss)mgrgu or (1b):

LC/MS [MH'T" 385 consistent with molecular formula CyoH,,> CIN,O,

Formulations for pharmaceutical use incorporating compounds of the present invention can
be prepared in various forms and with numerous excipients. Examples of such formulations are
given below.

Example 247: Inhalant Formulation
A compound of formula (I) or a pharmaceutically acceptable derivative thereof, (1 mg to
100 mg) is aerosolized from a metered dose inhaler to deliver the desired amount of drug per use.

Example 248: Tablet Formulation
Tablets/Ingredients Per Tablet

1. Active ingredient 40 mg
(Compound of formula (I) or pharmaceutically acceptable derivative)

131



10

15

R13 R11 R1I3 0 NR 12 0 R12~N R11 NRIR2Z NRIR2Z s s R\
NNR~NN 44 10 R(la) (Ib) wherein R, R2, R4,
WORSN05R2114R12 and R13 are as defined for conpouPdBEPR{005/006182
formula (1). 3. A conpound as clainmed in Claiml or 2
wherein Rl is hydrogen. 15 4. A conpound 2%3 claimed in
2. any ©OFe¥@88i ng ¢l ai mwherein R13 is hydro% 5 A
3. conpdgnit agid clai ned in any preceeding cl & W&her ei n R3
4.1 S @BdiumsAlbiattet ut ed or substituted 4- t&08ag menber ed

non Qumi c heterocyclyl group, or an ungghgtituted
substituted 20 C3_8 cycloal kyl group. 6. A

corrpound as_clained in any preceeding clai mwherein R4
Procgdyip forablep formulalioiaen. 7. A conpound as cl ained in any

In@ﬁthermﬂ el Rt alr;: biRpded immehitBblphexesblend®r. SwidiciRm waeydt ddded portion-
widd b fhe b?e'ﬁdtvshtﬁ chieful RSEHY 4fRr ¥ah eddifidhaitibthe madstiaoedndiaEney to permit
its gzgrgvge; on tolvpé( lgF“nBl\ég r 9%3# qr'ctr%%)s’s 1?[: SEII&QL tgyglranuﬁg %El é)gésﬁ%llt through an

| OXI
oseitripe la»ﬁaula@r Bing %Jéla § lﬁCS&R

rin
Y55, s g i ARG 5 pegiod n an
overs atal 490 0P €)uereidl dph e e dry geapeled h@xlybncg'qed Wlth ingredient No. 5, and the
lubrRhteARMANIES Jd @Mpressed@dnQ.suifsbRasméprads.as cl ai med i n any
one of claims 1, 3 to 8 wherein R10 is hydrogen. 10. A
ound as cl any preceedi ng clai mwherein
E"Rﬂ"i%‘ RISy er"g 'd‘?g 35 11. A comnpound of
Af@pmﬁcht@qdc}:orgpos(up@)for ];gmnml oWLRigteion gis prepared by dissolving an
apﬁi@ﬂi/idfapaﬁ.%t QPG 8npoRidL ofl Porlnuly ® @ pdRiePhyidde Rifcok withlheating. This
tl§én IdllN&@%h whiter Rr nNcNorN ﬁN Euk, (fo l:b@ (Tlgé)soﬁtiéﬂ fd)khen rendered
lt %@ %ZeCt en rane ﬂ g %tgrile ntainers
Ste( , ,r?t’f% et S R4 ogether ™™
with Nto which they are attached form a m)rphol i nyl,
pyrrolidinyl, piperidinyl,
t hi onor phol i ne-s, s-di oxi de, azetidinyl or azapine ring
any of which may be
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10 unsubstituted or substituted; R3 is a selected from
tetrahydropyranyl, tetrahydrofuranyl, a C3_6
weywboaliky! group, a straight or branched Cl.BCHER3005/006182

or phenyl group, any of which can be unsubstituted or
substituted; R4 is hydrogen or nethyl, R6 is phenyl,
1%§S6cycloalkyl t etrahydr opyran, any of whi ch can be
unsubstituted or 15 substituted R' is hydrogen or
met hyl ; ARddnpoandwidbgenDor nethyl; or a
pharmaceutically acceptable derivative thereof. 20 12.
A conmpound selected from Exanple 1 to 21 and 24 to
246. 13. A conpound sel ected from
1-[7- (3-Chl or o- phenyl am no) - 3 met hyl - 1H pyrrol of 2, 3-c]
pyri di n-4-yl]-1-norpholin- anone; 25 1-[4-(3
- Chl or o- phenyl am no) - I - 1H yrrolo
[3,2-c]pyridin-7-yl] -1-pip < NRI'R? met hanone;
1-[4-(3-Chl oro- phenylam no) -|1- et hyl - 1| H pyrrol of 3, 2- c]
pyridin-7-yl]-1- nDrph ™G, 4° @none;

¥) - 1'\Rreth

1-[4-(3-Chl oro-phenyl amn yl -1 H pyrrol o[ 3, 2-c]
pyridin-7-yl]-1-pyrrolidiR"1- ?O met hanone;
- (3- Bronophenyl ) - |
- met hyl - 7- (4- nor phol i nyl car bonyl ) - 1H pyrrol of 3, 2- c] pyr
I di mehetilam ne  hydrochl oride N (3, 4-Di chl orophenyl) -1
- methyd N2 G RDLRNE |t6g@?ﬁlaz$ﬁfr99m$k93 =ik Nyb i of, 3 KRS Lﬂyxz and X,

(4 nDrphollnyIcarbony )

tm¥§mT@FPPPFBOF8ﬁEtﬂ§W3oxy]phen | }-1Hpyrrol o[ 3, 2
c] pW iigiielected famhwdrogen; 61 NS o pretaaiily anﬂhﬁﬂ@@trwmmpdcx s alkyl;
- 4 RO Ipfandgemyt! (CA: pRMyhere dis 0 or 1;
P CT ] EBZ l&rggl% %% %g%ﬁh i ftticR m& Gre attdched 2l Qét{oligﬂylﬁlgstltuted 4-to

'NP@Q“B?HHU“@n@HﬂﬁP KEMVIPEL 1- et hyl - 7- ( 4- nnrphol|n | ca
r boRjli§ a 4-Hp Bymemobenddiop-arinpiie heteracysly! gieime;Cs s cycloalkyl group, a
stri¥pit3r GRah@e@ o, blkviDs Cpharsl) a ;. nswbaaken}} . {ahlpﬁfyﬂ didyydyeloalkynyl

or ﬁﬁﬁ%gf%@p, %ﬁ %cg'ecgﬁ L&s s{%a h@f i Oaﬁu cw

[ (& psrqelffatp alosubstitutedC,_¢ alkyl, COCH;

andseuwgrrolo[s 2- c]pyridln- 4 anlne
N- ( &3Gh!l or ophenyl ) - 1- et hyl - 7- (4- nor phol i nyl car bonyl ) -1
H pyryol ol3, 2-c] pyri di n-4-am ne or
rophenyl ) - 1- et hyl - 7- (4- nor phol i nyl car bon
o[ 3, 2-c] pyridi n-4-am ne and
&%ﬁlly acceptable derivatives thereof. 10

14. A pharmaceuti cal osition conprising a conpound

as CYhereieRisiOnl gng, apt %ése g 21%05R% or a
phaRfacestbstmtddyor aubstiptedpeayld ensubsiititedortshistibigdd, Cakycloalkyl or an

unfIDEIRE Slub&Rlte FATP O SthdrhtR e den-alotiali®Retdrbeyelyiing; 14
T N e e e

8- Gwa$ﬁ©@n@hM@mﬁﬂﬁmtﬂxW@ﬂrwgfurther conprising a second

R’ is OH, C;.salkoxy, NR¥R®, NHCOR®, NHSO,R® or SOqR’;

R®* is H or Cy_alkyl;

R® is H or Cpealkyl;

R’ is Cy.calkyl;

R'" is hydrogen, substituted or unsubstituted (Cy)alky! or chloro;

R is hydrogen or Cy.salkyl;

R"Zishydrogen or C;.calkyl;

R"ishydrogen or Cysalkyl;

133



10

15

20

25

30

35

theraputic agent. 20 17. A nethod of treating mamal
for exanple a human suffering froma condition which
wo s005redi@t ed by the activity of cannabi noi d 2PCEERIN®006182
whi ch conprises administering to said subject a
therapeutically effective amount of a conpound of
for b8 {PH%as claimed in any one of clains 1 to
or arplvhemmacaticallyabdepiable degpiative herdelrwherein the CQW%F nOt 3-methyl-
7 1%5rpilx&m-4&ynntip91do1e[fz 3td]pRidirent-cattsox glictciiE(Gbtralty ded-pyran-4-81)-amide or 3-
C
met%ﬁ.ﬁtt g o
ylget ﬂ?@l an i nfl ammtory di sorder, pain, rheunmatoid
arthrltls mul ti pl e sclerosis, osteoarthritis or
oSt enpor 08 icSmpdhnd As ¢lEthdth Ofimtirveataiett ca@sponhdisé thrinmla (Ia) or
R;:)l aim 18, wherein the painis selected from30
I'nfl anmat ory pain, viseral pain, cancer pain,
neur opat hi ¢ paiy, |ower back pa| n, myscul ar scel etal,
post operativ ai n, tute pain and \Qgr ai neR12 136

(la) (Ib)

wherein R! R? R, R® R",R"> and R"® are as defined for compounds of formula (I).

3. A compound as claimed in Claim 1 or 2 wherein R! is hydrogen.
4. A compound as claimed in any preceeding claim wherein R" is hydrogen.
5. A compound as claimed in any preceeding claim wherein R’ is an unsubstituted or

substituted 4- to 8- membered non-aromatic heterocyclyl group, or an unsubstituted or substituted
C;.s cycloalkyl group.

6. A compound as claimed in any preceeding claim wherein R*is methyl or hydrogen.
7. A compound as claimed in any one of claims 1, 2, 4 and 6 wherein R and R? together with
the nitrogen to which they are attached form a morpholinyl, pyrrolidinyl, piperidinyl, azetidinyl,

azapine, or thiomorpholinyl-s,s-dioxide ring.

8. A compound as claimed in any preceeding claim wherein RS is a substituted phenyl,
cyclohexyl or tetrahydrofuranyl.

9. A compound as claimed in any one of claims 1, 3 to 8 wherein R is hydrogen.
10. A compound as claimed in any preceeding claim wherein R is methyl or hydrogen.

11. A compound of formula (Ic) or (Id);
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R 12
— 0 / N—R o
R2Z—N R
= | NR'R? = | NR'R?
R6 . R6 ~
\ITJ N NN
4 4
R (ic) R (1d)

wherein

R’ is selected from hydrogen;

R?is (CH)R’> where mis 0 or 1;

or R' and R? together with N to which they are attached form a morpholinyl, pyrrolidinyl,
piperidinyl, thiomorpholine-s,s-dioxide, azetidinyl or azapine ring any of which may be
unsubstituted or substituted;

R? is a selected from tetrahydropyranyl, tetrahydrofuranyl, a Cs. cycloalkyl group, a
straight or branched C,_¢alkyl, or phenyl group, any of which can be unsubstituted or substituted;

R* is hydrogen or methyl,

RS is phenyl, Cj.ecycloalkyl, tetrahydropyran, any of which can be unsubstituted or
substituted

R" is hydrogen or methyl;

R is hydrogen or methyl;
or a pharmaceutically acceptable derivative thereof.

12. A compound selected from Example 1 to 21 and 24 to 246.

13. A compound selected from
1-[7-(3-Chloro-phenylamino)-3-methyl-1H-pyrrolo[2,3-c]pyridin-4-yl1]-1-morpholin-4-yl-
methanone;
1-[4-(3-Chloro-phenylamino)-1-methyl-1H-pyrrolo[3,2-c]pyridin-7-yl]-1-piperidin-1-yl-
methanone;
1-[4-(3-Chloro-phenylamino)-1-methyl-1H-pyrrolo[3,2-c]pyridin-7-y1]-1-morpholin-4-yl-
methanone;

1-[4-(3-Chloro-phenylamino)-1-methyl-1H-pyrrolo[ 3,2-c]pyridin-7-yl]-1-pyrrolidin-1-yl-
methanone;
-(3-Bromophenyl)-1-methyl-7-(4-morpholinylcarbonyl)-1H-pyrrolo[3,2-c]pyridine-4-amine
hydrochloride
N-(3,4-Dichlorophenyl)-1-methyl-7-(4-morpholinylcarbonyl)-1H-pyrrolo[3,2-c]pyridin-4-amine;
1-Methyl-7-(4-morpholinylcarbonyl)-N-{3-[(trifluoromethyl)oxy]phenyl} -1 H-pyrrolo[3,2-
c]pyridin-4-amine;

N-(3-Fluorophenyl)-1-methyl-7-(4-morpholinylcarbonyl)-1 H-pyrrolo{3,2-c]pyridin-4-amine;
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N-(4-Bromo-3-chlorophenyl)-1-methyl-7-(4-morpholinylcarbonyl)-1H-pyrrolo[3,2-c]pyridin-4-
amine;

N-(3-Chloro-4-fluorophenyl)-1-methyl-7-(1-piperidinylcarbonyl)-1 H-pyrrolo[3,2-c]pyridin-4-
amine;

1-Methyl-7-(1-piperidinylcarbonyl)-N- {3-[(triflucromethyl)oxy]phenyl}-1H-pyrrolo[3,2-c]pyridin-
4-amine;
N-(3-Chlorophenyl)-1-ethyl-7-(4-morpholinylcarbonyl)-1H-pyrrolo[3,2-c]pyridin-4-amine or
N-(3,5-Difluorophenyl)-1-methyl-7-(4-morpholinylcarbonyl)-1H-pyrrolo[3,2-c]pyridin-4-amine
and pharmaceutically acceptable derivatives thereof.

14. A pharmaceutical composition comprising a compound as claimed in any preceding claim
or a pharmaceutically acceptable derivative thereof.

15. A pharmaceutical composition as claimed in claim 14 further comprising a pharmaceutical
carrier or diluent thereof.

16. A pharmaceutical composition as claimed in claim 14 to 15 further comprising a second
theraputic agent.

17. A method of treating mammal for example a human suffering from a condition which is
mediated by the activity of cannabinoid 2 receptor which comprises administering to said subject a
therapeutically effective amount of a compound of formula (I) as claimed in any one of claims 1 to
13 or a pharmaceutically acceptable derivative thereof.

18. A method of treatment as claimed in claim 18 wherein the a condition which is mediated
by the activity of cannabinoid 2 receptor is an immune disorder, an inflammatory disorder, pain,
rheumatoid arthritis, multiple sclerosis, osteoarthritis or osteoporosis

19. A method of treatment as claimed in claim 18, wherein the pain is selected from

inflammatory pain, viseral pain, cancer pain, neuropathic pain, lower back pain, muscular sceletal,
post operative pain, acute pain and migraine.
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