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3- AM NO- 2- ARYLPROPYL AZAI NDOLES AND USES THEREOF In a
WO phoree2096spect, there i s provided 3-am no-| - apgirEPR@EI0686350

substituted heteroaryl conmpounds of formula 1: Ar R

R RPRs RRg R6 R I or a pharnmaceutically

acceptable salt thereof, wherein: pis | or 2; Ar

s pgfweﬁ.ﬁwﬁo%t%@ﬂé%g ARD G5%¢PrEREOR

pyrrol opyridin-2-yl, and pyrrol opyridin-3-yl, each of

which is optionally substituted; pyrrolopyridinyl

N- oxi de sel ected.fromthe group consisting of

pyrrolopyridin | -yl N-oxide, pyrrolopyridin-2-yl

[
adiﬁpgt% el %&gaueg ggalﬂtﬁ%%?méw}w L#SrituB 5 8eRhryl compounds

Ofﬂpwnhdiopyr|n1d|nyl selected fromthe group consisting

of pyrrolopyrimdin-5-yl, pyrrolopyrimdin-6-yl, and

pyrrol opyrimdin-7-yl, eacdy okiwpich is optionally

substituted; (a) aryl selecte om phenyl and

napht hyl , each optlonajﬁl i ; or (b)

het eroaryl sel ected frongin I,Ppyrldlnyl t hi enyl ,

furanyl, pyrinidinyl, pyri8aginyl g pyra2|nyl

oxazol yl, thiazolyl, isoxazokyl |soth|azolyl

i m dazol yl, pyrazolyl, quinotinyl and isoquinolinyl,

@@gﬁm@m&u@aﬂiﬂmmdﬂt&@aﬁg (c) optionally
“%u stituted arylalb-yl; (d) optionally substituted
©t® oaryl al kyl; (e) cycloatkyl; WD 2007/ 062998

PCT/ 22066, 068650 - 2 (f) cycloal kylmethyl; or (9)
br anﬁrhi%-d “al kyl ; :

- pyrrolopyridinyl selected from the group consisting of pyrrolopyridin-1-
- ¥, pyrrolopyridin-2-yl, and pyrrolopyridin-2-yi, each of which is
optionally substituted;
pyrrolopyridiny! N-oxide selected from the group consisting of
pyrrolopyridin-1-yl N-oxide, pyrrolopyridin-2-yl N-oxide, and
pyrrolopyridin-3-yl N-oxide, each of which is optionally
substituted; or
pyrrolopyrimidiny] selected from the group consistin g of
pyrrolopyrimidin-5-yl, pyrrolopyrimidin-6-vl, and
pyrrolopyrimidin-7-yl, each of which is optionally substituted;

(a) . aryl selected from phenyl and naphthyl, each optionally
substituted; or

(b)  heteroaryl selected from indolyl, pyridinyl, thienyl, furanyl,
pyrimidinyl, pyridazinyl, pyrazinyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, imidazolyl, pyrazolyl, gninokny! and isoquinolinyl,
each optionally sabstituted;

) optionally substituted aryialiyt;

(d)  optionally substituted heteroarylalkyl;

(e)  cycloalkyl
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R2 is: (a) hydrogen; 5 (b) alkyl; (c) hydroxyal kyl;
(d) al koxyal kyl; (e) benzyl; or R is a bond that

weiRe&bss the nitrogen atomto one of the ringes @068550

atons of 10 Ar; R3 is: (a) hydrogen; (b) alkyl; (c)
hydroxyal k)t 15 (d) al koxyalkyI'; (e) benzyl; or (f).

R2 and R3 fogether wi.th . the nitrogen to which they
are attach ﬁé@"?ﬁlﬂﬁ“’%ﬁé’ﬁti onal |y substituted four

to seven ngirberngandhettglicyk hat optional ly includes an
addi tiponal heteroatomselected fromN, 20 GandS; R
i Ss: o“ts'ogen; fluoro; or alkyl; 25 Ro is:
hydrogen; (a@l K\Hydrodaydr oxy; al koxy; 30 fluoro; or
hydr oxyal kyl ; g]r :]_one of R2 and R3 together with one
of R and a he atons to which they are
attached n@y fdrydrexyhlicvie or six menbered ring that

optional |y, i ncl ydes .addi tional heteroatom sel ected.
fromo, N %hd #oqgﬂj{% and Rd each independently is:

WO 2007/ 062998 HegZyti P2006/ 068650 - 3-
or R?is a bond that connects the nitrogen atom to one of the ring carbon atoms of
Ar;
R’is:
(2)  hydrogen;
(b)  akkylh
(©)  bydroxyalkyl;
(@)  alkoxyalkyl;
(e)  benzyl;or
(0  R®and R’ together with the nitrogen to which they are attached
may form an optionally substituted four to seven membered rin g
that optionally includes an additional heteroatom selected from N,
O and S;
R® is: '
hydrogen;
fluoro; or

alkyl;

hydrogen;
alkyl;
hydroxy;
alkoxy;
fluoro; or
hydroxyalkyl;
or one of R and R together with one of R’ and R® and the atorms to which they
are attached may form a five or six membered ring that optionally includes an
~ additional hctcroﬁtom selected from O, N and §;
R® and R? each independently is:



hydrogen or may:; or R and Rd together form =0,
=S, or =N wherein Rf is hydrogen, alkyl, or -0OR,
wher ej n RR is hydrogen or alkyl; or on of

Wozqﬂa@glg#er with one of R and Rd together WW‘JM
atoms to which they are att3ehed may forma tour to
six nmenbered ring that optionally includes an
addi t i onhydregea; oat om sel ected fromO0, N and and R
IS hydro%E‘g or alkyl In particular, conmpounds of the
present stl osure are useful for treat ment of
di seas esonksmdiRittegethar formaRoahi ore=NRuphedemn R’ is hydrogen, alkyl,
inhibitors. The present disclosure also provides
phar maceuti cal” conmpositions, nethods of using, and
met hods of preﬁaﬁf mﬁrgrenmﬁ is Admoere ot albyted conpounds
The present di SUL Eoeos r Qi c ut| .
corrpomt%%%g §z: dégﬁe%l ‘3\&'@1 0?1 Oq?‘saﬂ]gh{%g& tb" Atoms
pr epari ngt heafcowblnkﬂi‘:& m‘t@@‘taemgmm&l ivar sestomdmbered ring
aspect, there pL n .
cormpound of f%da?nﬁﬁ&épgﬁg%%ﬁﬁ%ué%ggf N %%@o:h Hleibd from O,
azai ndol e a: (\F@dkﬂhnck rsn\ <'r. a vvlth an

aId %%Qﬁ in Erie presence of ?
Rt al ane 4 6-dirone, to forma conpound _:
o - pa}ﬂnwlas\coma@dﬁg&th@pre@n%wmvmafwsaﬁl tehireagnent g -

m%g?n%?% e W?ﬂcﬁ,@f %gfb%ﬁ conpound of

The present disclosure also provides pharmaceutical compositions, methods of using, and
methods of preparing the aforementioned compounds,
The present disclosure also prowdes pharmaceutical compositions, methods of using, and
methods of preparing the aforementioned compounds.
In a sécond aspect, there is provided a meﬁmd for preparing a compound of formula VI

comprising reacting an azaindole &

2
with an aldehvde &
RI-CHO
b .

in the presence 0f 2.2- dgimethyi-[ 1.3} dioxane-4,6-dions, to form 2 ;omponnd c
s

| K’ VD\/é
2 o
4 \—f v\>—a

"f\m

reacting the compound ¢ with an ammse £
| ENRE?

d.

-——"



R e;and reducing conpound t to forma conpound of
formula VI: ISRRR R-i AR wnsein one of X',
X', X, and Yis N and thesgthers are CH and m R,
R, R, R, Rb and R6 are as defined above. In a
third aspect, there is provided a nmethod for the
preparation of a conpound of formula iV conprising
reactln n azai ndal e k an_acrylic ester 1
,9.% PYBMRFaiR %Pﬁ%?gu’wa%"Eﬁlu?:est er m
Ry CQ C'r~ co-[-Bu -3b- reduci ngnggai ndol e propionic
ester mto afford an indole nol n R*~\CH P
reari ng azai ndol e nropanoln Wi nmet hanessi f onyl
chl oride, foll owed h&ﬁf hl ori de, to provide an
azai ndol e nrovyl chqurﬁe o (Re~#A\ gs n\n i and
reai n_ azai ndoi e vrova\Qﬁ?Dfide O wWth an amac N
i R3 optionally in the presencgeofrsodiun1iodide, to
yield a conmpound of formula IV, (g4m~Il | ~ ps |V,
wherein one or two (e.z., ¥mhdiand n‘) of X1, )co, r ,

. D, -1 . r ‘ﬂﬁﬁ - and m R, R2,
lgggﬂﬁégn%£§%$%§g§rgnflne Eove i a“fourth aspect
there is provided a pharnmaceuti cal %%np05|t|on
conprising a conpound as

whersin one of X2, 32, 3, and X' is N and the others are CH, and m, RL R R RE RS

and R® are as defined above.

In a third aspect, there is provided a method for the preparation of a compound of formula TV

comprising reacting an azaindoie k

with an acryiic ester |

m;



defi ned above and a pharnaceutical acceptable
carrier. In a fifth aspect, there is provided the use
of a conpound as defined-d®ove for the preparation
of a medi canent useful for treating depression,
anxi ety, or a conbination thereof nediated by

QLAn 2] nggpﬁl oo ot Lansm ssi pn or a
g%%%%ﬁatloﬁﬁ%ﬁgﬁg§?# R n%gﬁ%ﬁédg%ﬁ%ﬂgﬁ%g¥as been
| ong been linked to depressive, ahxiolytic and ot her
di sorders (see, e.g.: Char at/ aL, T dlr =
Psydiatry (1998) 59, 13k43Del etsal., .l CErz.
Psychiatry (2000} 67, 7-" Ixh._ r et aL, Depresr.
Anxi ety (2000) 12 (Suppl 1)“#2-19; 20 and Hirschfeld
et aL,.l Cin. Psyhiatry (200 L AL, In
particular, se rotonin (5 hydroxytryptam ne) and
nor epi nephrine are recogni zedzas key nodul atory
~neurotransmtters that play an inportant role in nood
I egatnat-OR doiSekehoMe Wik ROkiORIEL IFdrQUBLGKE . FSHY R tOShinm
(S RFg) such. as fluoxetine,; sertraline, paroxeting,
f FH0OX AR A VIC @Rt FBHTA AT SRNFLd8BE: &l opr am have
provi ded treatnments for depressive disorders (Masand
25 et al., Harv. Rev. Psyhiatry (1999) 7, 69-84).

Nor adr enal i ne or norepigepﬁfl . ptake inhibitors
such as reboxeti ne, at%ﬁDXEfipé, Fpratni ne and

nortryptyiine have provided xeffective treatnents for
depressive, attention deficit a hyperactivity

di sorders (Scates.et alL, Ann.R"Pharmantcher. (2000)
34,1302-1312; Tatsum et al., at. | Phannam . (1997)
340, 249-258). 30 Enhancenment ©f serotonin and
NSCEBRITaHEERin 6ol @TATHL $lapSdH Switbrniasminedogni zed to  be
synergistic in the pharnacotﬁgﬁg y of depressive and
anxi ol.ytic disorders, in coiparison vdth enhancenent
-of only serotonin or norepi nepfiyi ne neurotransm ssi on

€ el s Bla 2 chi at. 2001) 178, 234, .

SRR AR Rt ol e I SR o g e
78-86). Dual reuptake inhibitorsgof both serotonin ‘
and 35 norepi nephrine, suchdas dul oxetine,
m | naci pran and venlq&axﬂne\ﬂre ug&ently under WD
2007/ 062998 PCT/ EP2006/068658-__-. evel opnent for
treatment of depressive an ”anx?olytic di sorders
“(Mallinckrodt et al., .1 d Ln/*Egyﬁg%stJy (2003)

5(1) 19-28; Bymaster et al., Expert R. " lovestig.

Drugs (2003) 12(4) 531-543). TRual reuptake.
iphibitors _of serofoni nd-fnaLepk nephri ne _al so of fer N

PR o B B L B B Bl 3 ki PR dhe e ace CE.

P8¢ 8h8sd%, Relis [ aedR aae agdiefipedabaie i on, 5 cognitive

di sorders, Al zheiner's disease, obsessive-conpul sive

penav! Bk foukthlaitol, @itre 9kdvidelt anaRtiiSa BABdhion comprising a compound as
attacks, social phobias, eating disorders such as =

p¢ spovesid rPRpERaceiGhliafieatablf daripi nge- eat i ng",

stress, hyperglycaem a, hyperlipidem a, non-insulin-

dependent _dj abetes, seizure disorders such as

epi | ep&y2 i asperte RETrahProvided tia gpe plonepmpaunisidafined above for the preparation
ViflalindR At Qi3 G Ror SEHFRE Bepr@ih, ity 5 BoRtbirdl G thBS& Hediated by serotonin

traunmm, cerebral o o
or norepinephrine neurotransmission or a2 combination thereof,




30

35
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10 i schaem a, head injury and haenorrhage. Dua
reuptake inhibitors of serotonin and norepinephrine

al so offer potential treatnments for disorders and

di sease states of the urffRary tract, and for pain

and i nflammation. There is accordingly a need for
conpounds that are effective as serotonin reuptake

i nhighb Sl h Mo Ake b hLEar s . 5 o
b Qime dSaap: RSP SUPLALE S UL B nd

OtET BATARS Hict-rfel-+ (Gt dlad Gin Rawsionl (1R98) A% lal Delgado et al,,

n By SiaR (2000) 3 t - ressive,
. g%;f' %Ivyt ¢, genﬁ%?%’%ﬁf E%%ab%%%g%gﬁs. éﬁ%ﬁ 1) 2-1%

plii ¢ation, 1 ncluding the spe clFai ns,

- DFRAVERRSRENE R HiahPley aF FRpRTRsA TRls Mh ook regriationb Selpsive serotonin

rebpaike iRl SOGSRRA) sidh 2 BeoeRac] ML%@&Q%% %V% camine,

.appended, cl ains, the singular forns

- citalgpeam apg pxHEIOBTaT BV PET RISt e & depesstGriismrders (Masand

etGl ERENYRA] BH 35S, QDBBIMES84) . "WYQRIS L &T LS it 2
._conpound t%gt er_{hgn%gs t%e )act_i Vi t.yaﬁgcgr?g?%é{?c%ﬁrmpm
FAHED B1TeDREHBR EHMETEHRE, defiprapline prbpertyhipiine have provided

<o e S S MR s

moi ety, . |
Sl HSBPTET AP O 305 Lo Wb VRssuetirehBin Eat.dnirarmacl. (1997)
34l owersgal kyl " refers to an al kyl group of one to six
carbon atons, _i.e. O -Cbal kyl. Exanples of al kyl
gr o'ﬂ%éﬂ?qﬁ'%ﬂn& BESCTYQRinANE JOBFPIREORTIG R eRTPTaREMISGPY is recognized to
beleidrgistRl @D)the HHEOREORNrapy 10300 Wivtic di ;
tert-but l,r?&gen% Lo n: hexyl | ogﬁ?ﬁ?’“"aiﬁﬁi%}‘% pogders, m
CopIAGEon B FRR PSR B ORI SSREOTIE Op MOBRRnePREBb BeYoan smission
albmey [(Thask yét, 21anBr. t Nepdii@ry 300014 kgl eng” -aea a];t al, J Clin.
of on

- li,near satur QY t" _hydrocarbon radica e
'R?%wgﬁym%6§%82%ﬁg%ghgﬁgggaIB%%H@HE@“§%@@¥%&%@§hﬂﬂvaﬁeﬁnﬁnand

ndiyifehainbOsich gl @@bxtibe ! MIGACHANSING ¢EDn HeOBrently under
e.g., methylene, ethylene, 2,2-dinethylethylene,

propyl ene, 2-nethyl propyl ene, Dbutyl ene, pentylene,
and the |ike. WO 2007/062998 PCT/ EP20061068650 -5
"Al koxy" nmeans a noiety of the fornula -OR wherein R
is an al kyl nmoiety as defined herein. Exanples of

al koxy noieties include, but are not Iimted to,

nmet hoxy, ethoxy, isopropoxy, tert-butoxy and the

i ke. "Akkoxyal kyl" nmeans a noiety of the fornula
-R-R', where R is alkylene and R" is 5 allcoxy as
defined herein. Exenplary al koxyal kyl groups incl ude,
byway of exanple, 2- nethoxyethyl, 3-methoxypropyl,

1- et hyl - 2- met hoxyet hyl , 1-(2-nmethoxyethyl) - 3-

nmet hoxypr opyl, and

1- (2- met hoxyet hyl ) - 3- net hoxypr opyl . "Al kyl car bonyl "
nmeans a noiety of the formula -R -R', where R is oxo
and R'" is alkyl as defined herein.
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10 "Al kyl sul fonyl" nmeans a noiety of the fornul a
-R-R', where R is -SOZ- and R' is alkyl as defined
herein. "Al kyl sul fonyl al kyl" neans a noiety of the

WO 80 TiIOSR8 Ra- SO2- Rb-, where Ra is al kyl and RICT/EP2006/068650

al kyl ene ‘as defined herein. Exenplary
al kyl sul fonyl al kyl groups include, by way of

Mﬁﬂ?&&t f3r &E&tﬂﬁ:ﬁ? §fjéi€fp9§§¥1lv9 Eﬁ’cﬁ’){ﬁmolyuc dlsorders (Mallinckrodt et al., J.
hanesul %@ii met hanesul f

15
Gl Hevtiiot 200 Ry 1L e BasEans® atvairert Ot BistiaiDrugs (2003
f’I@Q) Sﬁt%b a g $9i;9ake ﬂ’iﬁﬁ:ﬁt%rﬁ@f beodhity éncfiﬁoregﬁlfebﬁh%’e also offer

herein. "Antagoni st" refers to_a conpound

RfteAtisl GrEmeRts 1pF acharopirentroant ptheh PHEhosshgiypianesias, drug addition,

SRR NHsoRlerk,© AeMeRfers! HReas?0 ob®ie coMBRMIve behaviour, attention
monoval ent cy ciic aromatic h dr ocar hon noi ety

HRE fsprdse B?m%\att%ﬁéomalkﬁ 10 &ﬂs %F%Q@Pfidersa%ﬂslha% plesity, anorexia,
Eﬂlﬁﬁa Iﬂhe ‘aﬁnfge-ﬁhﬁbrp G@dds b&y@@@y@eﬁﬂiﬂiy hspaﬁpﬂd&mlaedn@ﬁmsum-

re|n | es of ieties includ
%B FteF d ?ﬁzﬁ’é?jﬁg% %F?Cg’ngﬁ I“’?"/[&P%tfé‘@n Efﬁ%t%’&n‘ of conditions
aﬂlﬁtﬁc[hyéd, “ﬁtﬁpﬁélfi'ylo,glcﬁh dmansd adaltinfel fomeBydke, ibRei@NMthuma, cerebral

lﬁ@(ﬁt al e azul en yg#pwgﬁa%{a g n%“f%}@%h@ﬁ?}%@?fsi ag,fe’rotonin nd

ﬂﬁrepinmemylaﬁsol tf)fﬁiyﬂ)qtcrdiab Imemdlemm forofiydriete nyik, disease states of the
benzodl ? 133% ; benz ran atlo benzodi oxyl yl ,
0 %aé?l% %’zmﬁl Benzoxazi nonyl ,

b en Zﬂmrepe a@drd‘nygly a lnedfdsz cqimpamds ylia,t are effective as serotonin reuptake
mﬁ{%ztoﬁp yﬁér%%n'n% r} 9 h[‘e'lllpet ée%ﬁgfbﬂ Iosl }mc’y or chug}]reluptak% thﬂilﬁ)l's of

enedi oxyp
slerdtmm iand hun.‘:pmgpknamct, rawelyasmeth odyer a abdh gmudl uslgisuescompounds

]%,hqg% %%ftm ¥1 aﬁféé(swenﬁﬁzgcﬁg?cy Qgisn%h}s’%&& 411*?16 ot &rcﬁgﬁlr@ers q%e

herein.
pragept iamzion Sahlﬂﬁes esd degdls.,  whi ch maybe used _
' nt 19@5@ %ﬂl%?\?ﬂsé/ sta ?OH%@Q{ gct@hﬂxﬁ?sg?m &/&e ﬁ?ﬁidn‘f’ in@ﬂldjng the
ene group 'S an ar rou ef 1 ned
¢qﬁ10n @n@ clamp_ﬂqbp;gq the ﬁgﬁngtlorg‘»@\ﬁn glo[aye ﬁtzlypst be noted that, as used

ﬁhﬁé‘éﬂe&h&)@on 230 (3 e REARNERY] the dn ABLIYLRENE Van ~AR8 “the”
I"i ke are exanpl'és of arylal kyl. WO 20071062998

m@vﬂﬁﬂwée?rf@s%% esythe SoTHPRGIGHTIY HiSktes OfheRBiset y of t he

for “‘Ag@nx‘st@?\efcmg %@bﬁi;)(&lﬂcﬁth@f‘exﬁfaﬁé& e a{éﬁh%l Of a@8ther compound or
defi ned herein. N " Azai ndol e" means a group

Ié?FEPF‘He““FormJI a X wherein one or two of any of X
“AdcyAneeaft thSmbdnbAded) liné @r bRAcKYdNefuPatdd Ey&aéabm moiety,

e o T
Fovanglkat readdty to £ alp@ dﬂij’f&B)néto Jm&a@bkghatsm\gem: Chakatigy e

o prllésto[fg[%% groupps‘zn?clhg ut arte plgt 1t et t%dl‘_%eﬂ'.lyl ethyl, propyl, isopropyl,
1sobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the like. "Branched
alkyl" means isopropyl, isobutyl, tert-butyl, and the like.

“Allcylene” means a linear saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
atorns, e.g., methylene, ethylene, 2,2-dimethylethylene, propyiene, 2-methylpropylene,
butylene, pentylene, and the like.



"pyrrol opyrim di nes" of the above for mul a wherein XZ
and X4 are N, "pyrrol opyrimdi nes of the above
rmula wherein X and X3 are N, "pyroll opyrazi nes"”

WWGT’%9§bove fornula wherein X and X4 are NPCT/EP2006/068650
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pyrrol opyri di nes" of the abaowe fornmula 10 wherein X
is N "pyrrol opyridines" of the above fornmula wherein
X2 i"Alitgxy” tpysraahoiptyrdf dierfostu af-OR) evhaleiv R i 0F 44yl Shoiety as

3 | f th bov
QFEENG piples PSR, SR RS S b SE0UE,
ﬂblﬁomfhmogropm mﬂ*mteﬂmeQhke R’ i s al kyl ene as

d fi 15 .
vel ?‘ﬁgﬂﬁﬁh %Qm%%.&-t it ov a 1s 5?3 :Rtatr ‘é'!&e & §r B 8@]&’? Wd R is

ailmxertay deﬁm;g [ng]teun gimfnpimy] dkoxyalkb'l gyupd iocinide) g way of example, 2-

n%t?lé S%%"B-r%iﬁt@g?ﬂﬁb er eﬂﬁfeacﬁﬁgﬁg&gfq[ﬁg [Pnflg’r‘]y%th%b's'

mﬁbemwhtangi lﬁycnlethyxyeaiyﬂay&mahmsopyh al o,
hal 0' ﬁféansmg &0 B1a q{{ Ig @J @éll?a cpxg dR”is
unless o se speC| aI y 1 ndica 3?
?fﬁliﬂetles |nclude but are not I|mtedto
cycl ggig,gg (I_, lf&]%g Vhipa | »
cycl oheptbf n Igﬁg&?qghwﬁt OPﬂll%nc u %ng ga?‘?}?%ﬂ{%%z and R™is
atqefapdlcra®r i vat i ves t her eof . " Cycl oal kyI oxy and

Cy G"Aﬁ@‘lslﬁﬁ&{yl frehn By bRt fo%ﬁfaq{*% [heféfl?@s alkyl

of thefornula vvhereln Ris
enerpe Mgronm nelgde, by way

N -Qd&haﬂéb’\ﬂfo% RiHyY O Ifony
o exyI oxy and ﬂrﬁ&y% ke. 25 Q/cPoaI %yl altﬁa?csu onYypropy,
"moi ety of the formula -R -R', where R is

aI ky‘ ABBuHERE oA nte&n%/ﬁﬂoib%l' &dthe ﬂﬁnﬂﬂR“ﬂgﬁzJ@ﬁf Shbre R is alkyl as

qfr‘%%@?al .kyl al kyl oxy" and "cycl oal kyl al koxy", whi ch
%SBd i nterchangeably, nean a group of the

f or mhaoeﬁEi;E({’ whfersed 8 obinp Sﬂllt!l:(ﬂhlﬁﬁdlhﬁﬂlﬂﬁéls)bg p@eﬁ?ﬁie%@@oﬁ of
n cyel oal kyl oxy i ncl ude
%f)%% n%enc‘{}ﬁ%%t %@%I obut yl net hoxy, 30
cy cI ‘Bpd| hmyhrrmtmouwalmyqlclbbmyﬂaﬁghmﬁwara&guﬁ&y ¢dnkBting of a
means. an a radi cal as de
s 08} SRR i g AR ORRe s B PR P Songlamupsputed s
defiegd hmnoExatmplesoﬂayy] mugjeies &tchnie, hieaee e dinitedpd,apeidnally

bt BHSL bl b BRRR At SRSy e e

onplipaizl, bgeed, ljﬁefhbeﬁ’@ﬁﬂ@dn@B 8D diphEngl, d]@hatylmlﬂ@ber

: : rg
AP brSh b P RAR B B0 Rl el o,
bgnzopyio il h@mmért@nwm$®1mmpg{mnadlwl,ybepzth@thzmyl
b:é%%d gﬁ%hglh‘tﬂf Qéng?%%gﬁﬁhh%ﬂh h‘ﬁJlegr og@%ﬂgna%yﬁ%{ﬁeneﬁﬁqphenyl and

epBicloding P@ftlaélyélIYé@Io tQﬂ ql@ywau@ﬁ thedoén n is 0, Ris
hydr

and s ity ool SR emufl, OR R Pl hotety a
dg ‘RJ}/I al kyl, am no, acylam no, nonoal kyl am no,

0 r dAﬂ‘l&ﬂ&SJI Bdﬂdﬁﬁralfﬁ‘p WRRRTh A beiRe SRR £3edblS kdde a riiilal RR®
Where R® is an alkylene group and R is an aryl group as defined herein; e.g., phenylalkyls
such as benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, and the like are
examples of arylalkyl,



not linmted to, 2- hydr oxyet hyl , 3-hydroxypropyl,
2- hydroxy-| - hydr oxynet hyl et hyl , 2, 3- di hydr oxypropyl,
1- hydr oxynet hyl et hyl , 3- hydr oxybut yl,

W2087/6ki2808dr oxybut yl , 2- hydr oxy-| - met hyl pr opyPCT/EP2006/068650
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2-am noet hyl, 3-am nopropyl, 2 nethylsulfonylethyl,

10 am nosul fonyl-net hyl , am nosul f onyl et hyl ,

am n I

et hgﬁﬁﬁﬁﬂ&ﬁ%ﬁ%ﬁm%‘ﬁ?ﬁ%ﬂn‘%&% RS it b ey
dahiged herem; ke, " Heteroaryl " nmeans a nonocyclic or

bi cyclic radical of 5 to 12 ring at@ms having at

| east one aromatic ring contalnlﬁp’ \}mo or three
ring heteroatonms selected from Ng or S, the

: ‘h*
bt A2hAd %'tﬂ%ﬁ%%"’&l e tﬁethéfe?o”‘a?ﬁ‘?* SRR oo o

anyldf X580k’ and rlsﬁ‘ﬁs(taza) andrtge othiers ahetachanr'Weaindelgs” meay be

@mn%s g@%et er oar‘lilc‘t}lﬂ:'trrrgﬁI g(?ﬁleegggéﬁgﬁda&ggglgw L, 2 and 3 a?d atany
ofi mnsltae@ls 4-dhroygh soyeathag aeaies pitragerd Mmﬂabo s, mcludes

e s e

iz iedc! WF lingspihg pboysfpramylp Whorsi ralnéiXayﬂfe pyRyFdlopyrazines”
DthegHIvY komﬁygdvﬁ@remlxl aqa txr*l@}e 1y bl%ﬁ%ﬁ’dﬂé%” bf‘ﬂhle above formula
benzof yryl, benzofuranyl, enzo hi ophe

w%%%t%l%%ypwylopm@ﬁﬁﬁ Af ths2BPYA or%%lﬁ?élﬁ%Ky}SN
HenaRewadtha” of the abbRI T3 Rh b 3%kt X RANZAY ﬁﬂil@ﬁ%dﬂcs" of the

benz pyranyl an i ndazol yl azai ndol yl .
gl 3g5V¥rolopyr|nld|ne |50|ndolyl

,t ri az:@bndaxkyt"rm@as Roiety GEthB Gorad YR -RPWHERYR: is alkylene as defined
naphthyrldlnyl

U|naz$ L, oyl qU|nol|Z|nyI
.%¥ ISCYRG HBHS1 , 25 azepinyl, diazepinyl,

acr i‘giyoiphlkdnehebhea Iniolvaldni? Edtuﬁltd’d@aﬂﬂi’c?dlﬁ Inh ety consmtm g of mono-

(gﬁpgr 2 czlglgctrsg Pﬂhl%%rl} vetls %rﬁnﬁl : ngSBgléfgle m%{ 81% rlmal)re substituents,
windrein @bmmybahhmt 1maepeaderrt3d13daixyl:&1£§b allbedtychdRa, hial®alyl, amino,

alk rou eroar as
L
cryayba]kgﬂ misieiesiimdheda; hatraye bt ];mltd:cbtbewctoor@yB @yclobutyl, cyclopentyl,

SHBRLL Lm0 S BB QM s o
one "élycloadkdoxyy dnd femiohliexycwinich map baosed indetdhasgrlyonean a
e R i
Cydpayﬁylomcmﬁe CMQ@OPWQ@WDQB@@&YP‘@W@E% @ﬁ@@%ﬁ@xy and

8 Lkdial oal koxy" neans a noiety of the fornmula -0R
wherein R is a hal oal kyl noletéj as defined herein.

Ex amélvelealsylalical” argarex jnoiasy eft the sormwdd JieR”, iieredt ds aflgflene and

kﬁﬁk as ddihbd haemonet hoxy, dlfluoronethoxy,
-trifl uoroet hox and the like. "Hydroxyal kyl "

r ef e Cyclpgk¥alkylpreand f<yeiopkylalkory s whish mayme P§ed| ipterchangeably,
Bedd b G rofme f@ﬂnaiakmla w&rém iRak YycRandRilynadt-RREEhdein.

that I'S SH itl t ut tg%&; Efggyor mr&@gg;&g;ﬁ%&gx
@arop@ﬁyiﬁie&mxgi Q@Sloﬁ@iyhﬁﬁhbﬁy didltRe AN one

"Heteroalkyl” means an alkyl radical as defined herein, including a branched C4-C;-
alkyl, wherein one, two or three hydrogen atoms have been replaced with a substituent
independently selected from the group consisting of -OR?, -NR'R’, and —S(0),R® (where
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hydr oxy group. Representative exanples include, but
are not limted to, hydroxynethyl, 2-hydroxyethyl,
dr oxypropyl, 3-hydroxypropyl,

W%"E%‘iﬁa%xynet hyI )-2-met hyl propyl,  2- hydr oxy®fcR/E5F2006/068650

3- hydr oxybutyl , 4hydroxybuty.-17- 2 3-di hydr oxypr opyl ,
2-hydroxy-1 10 hydroxynethylethyl,
125 n d thged fromyitet 3, witB tie whideystimaiiydobhitythe poidlt of attachment of the

P UTEL Lok MR QP AR PRGN LKy

eroc oam HO FEANS A S At UF AR
delaslkylmrs:chlpﬂ@ylalkdmﬂi’ AR arct\liﬂdopenlﬂemﬂ)kgﬂ eaeimthtﬂqdmgen acyl,

TR0 14 PSSR Io0 .00 Y £ RIS gyt o
wyeinalkdalkylpngf whomen ISd il & is alEyl,rqydgdkle aycbalhyiaﬂxylu agino,
St SR OF oL LSRG TR e A o re

I%?é_\}‘@éte@)ﬁ»‘t ﬁdWéFCP?SYe%lﬁrbéth)ﬂmWCa@l aé’fydrm 1hk3§rdeomnethyleth}’1 2,3-

%iﬁ?ﬁbﬁl& mﬁgﬁ%&all stl dé@g ﬁ*eiﬁtx

'alzmﬁS]PDfle ApEYOSEY ralmaz@r;@pnw mqﬁlyylmﬂonﬂpuhyl

AR S EbA Hintity 3RibtAV] amindsHfs
3|Gﬂn py%laadeﬁ%%gl 1Qirptg%ﬁl arﬁlﬂnl nyl , 93 %5 ol i d| nyl, 20

di
rﬁébi@aé&os&fwlm ety BRODIOSHRT R GY: dethylaminosultonyipropyl,

and GhdTi@z ol | d| nyl, quinuclidi nyI qui nol i nyl,
I soqui nol IQ, benzi mi dazol yl , t hi adi azol ylidinyl,
I

benz BEKTOY] FiFRRY? m%@ﬁ?&%\%ﬂﬂmha rasNaal of SfpHy dingRtamg having at
16t (Srﬁsl'h‘,t‘&il@tfld«krm’% contkiRingroanve ncyﬂ thrée@inr allate%a@@ﬂi &B¥ed from N,

hi hol.i n t hi ol j nyl sul foxid
Qe 3G BHOA PR 8 GRED b His RGP HpInE that the atachment
it el thehetpoandll radighl, will ©E bﬁlbﬂ dfdiﬁhiic'}ﬁﬂol fIYlle heteroaryl ring may be

QPEyP‘?‘Q 5 o B ‘ﬁ‘?ﬁ“%%{ g""#@ﬁ% 0361”1 I{lwstmr%rmﬂeabut are

st htn@tpd/td optigrizlig-subsitited imidastilylyd=amildl] B63az611, Midlolyl,

T e N YA
raridihglz pimnelgl, pYraasiyldpirimie, he?glslgyl maqu(l)l;oh?yl b?nozof#ayl
b%f@%%%%%%%ﬁhe&ﬁﬁg%f %arang? Bg%umdazoqy Benzor qyl
Hepgaoraslispon]. @eummvlnb@nmm(mm bet Bpgranylpiptoli, edazolyl,

R R A N e

cslmﬂmhmeanﬂsq@eﬁzmwl qtmapbmyl, ﬂa@yﬂmﬁmgy ptedidin?, Cm,azoiyl
e
t‘;# bs}?l t utgﬁg&l acﬁﬁlrﬂl aae | b gﬁslglgglln pattia ﬂ%h%’enatefi derivatives

edfyl ", "heteroaryl"
Heteroaryla]kyi and 'heteroara]kyl which may be used interchangeably, mean a

radical-R*R® where R%is an alkcylene group and R% is a heteroaryl group as defined herein
The terms “halo” and “halogen”, which may be used interchangeably, refer to a
substituent fluoro, chioro, bromo, or iodo.
“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been
replaced with same or different halogen. Exemplary haloalkyls inchude —-CH,Cl,
-CHACFs, -CH,CCls, perfluoroalkyl (e.g., —CFs), and the like.
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(i ncluding indolyl such as indol-1-yl, indol-2-yl and
i ndol -3-yl, 2,3-di hydroindolyl such 5 as
2, 3-di hydr oi ndol -1-yl, 2, 3-di hydroi ndol -2-yl and

WO208~@R§dr oi ndol - 3-yl, indazolyl such as PCT/EP2006/068650

i ndazol - 1-yl, indazol-2-yl ang_i ndazol -3-yl,
benzi m dazol yl such as benzi m dazol - 1-yl and

benziziias ﬁeéﬁls’a n@ﬁ@%’%& er%bﬂlulﬁll@k, @ferein Ri isa haloalkyl moiety

benzofuran and benzof ur an- benzot hi of ay
1t to,

@ledéleﬁfé%z@famnsﬁwéhﬂzﬂypxsalﬁewﬁwem% GphERNgt

tﬁﬁﬁ@x@i&fk&ﬁixy%ﬁﬁomnﬁmtm 22atndrodthoxy, Bh®Mhellike.

furan pyrldl pyri m |nyI rlda i nyl,
pyr a: 69? 3 4 §Fubsetg Qﬁf{ﬂ }/ %deﬁrﬂcular to an alkyl

m&etyms aémie)ﬂlhcraumﬁﬂs@hwumte& WA @Iny or 2ok, rHfErably D)k, )two or

het er oc henyl , het eroar
Bec RaBeREETOPS P RLDS speraipin OB ket plchy Bior than one
Hydetep @nsipn tReprdM:rttEtn@I’tﬁaﬁlpleﬁ Btuds Bus tiretno@ Hinsted to, hydroxymethyL

%‘;)’%{?S’EY%M @8[‘&[%&%)’1)}0\;?}(33? S?tfér%xgo%nﬁir(ﬁgcﬁrg%tn% ylg-%mnemylpropyl,
hydrakyvaxy,,3-Lydacoybutyhidiwiroxybiieyl, o8- Riplydroaypropyl, 2-hydroxy-1-

oS S8 B B A e > Grtrommetn-
FEhwdromipkypsdlahyilihe lsec| oal koxy, cycl oal kyl al koxy,
al kyJHse%I r{: 3&”]}6 argﬁ(}{ trrllﬁapléhgﬂé}alté/ Wér%lﬂtagﬂﬁﬂ thﬂxjr atom is N

opti ona pyrazo
Nibs N-tliledd thereidimyg jing atoms form an a]kylene group

T e

FANESHRGP BORLINRGR, 1w, CH2hage N F5 Q]p&e@;omq:(‘chosen from nitro gen,

;a&@;?&%f?lff%}?) %h%@{og%%ﬁop§%ﬂ§%ub%ﬂﬁé@asade'ﬁﬁe@herein

E’ﬁ@@ﬂﬁ@ wiibeietogyald ornjefies gutpdsy b awllot hﬁﬁ@déﬁ@mtwaﬂy@bsmteﬂ
HpARRET nqﬂ Bl WA OB Y Wy in oy RSy,

roup’ means the gr oup the neanlng]111
¥,

dﬁ!aqlazyh%sloayr&% Lwrxdﬁmylt pyrinigipyh REazol:

@ng%]id@n VENESpRbENA, thiaSolidid @Jtﬁmciug{,quﬁmchdmyl quinolinyl,
dlsplaceable under substltﬂ%]on reaction,conditions

iEscan Byl BenaRTHY. Braskise %th@mﬁlﬁm%%ﬂn%?nmmlyhdmyl_

- dihyarbReyit t@trali}@h‘&ﬁ%ﬂ dlhﬁﬁo@rkx%ﬂ&etrﬂfydmp?rranyl thiamorpholinyl,

@%ﬁfﬂ%ﬂﬁ%ﬁﬁﬁ%@@ﬁﬁﬁﬂ%@?@%& R oxy.

diPsariseayinolnd téthdigaqainolingl, tetdabpdrBe@iih sloi, axy the like.

optional ly substituted benzyloxy, i sopropyl oxy,

acyl oxy, and the like. "Mdulator" neany & ecul e
that interacts with a target. The |nteraﬁ¢

i ncl"Baeolopyrimigine” msans p hetewaryl of the desmudz , Nant ag bpyrealo[2.3-
and the like,_nas _defined herein. 30 "Optional" or

0pt|0na||y£;;;i§>that t he subsequently descri bed
(ﬁﬁgl%%(ﬁé )C?E‘SCH pt i g@g’ﬁn@g%qﬂbrﬁ}ﬁ%ne@%hl ﬁ‘u be éﬂ%naﬂy

petitntedas d¢ﬁtrxs-=d irgteimn ¢ E’memmmme iian ah@e@lﬁ: res @pfinsid herein.

it does not. 'Disease” and "Di sease state" means any

dlsease condition, synptom disorder %;;;;Eylcatlon
/062998 PCT/EP 006/ 0 a

sol vgﬂ‘? IO fEPEans 8| tgﬁ?argr?ggf’goﬁ‘gasol vent ?Pgﬁﬂofz 3-

i nert und e conditions of t tion being
described in cbnjunction therew tlh, |n¢luding for
. e, . . N

b]pyridine), (pyrrolo[2,3-c]pyridine), (Pyrrolo[3,2-c]pyridine) or



exanpl e, benzene, toluene, acetonitrile,
tetrahydrofuran, N, N-di methyl formam de, chloroform
nmet hyl ene chl ori de or dichl oronet hane,

WQR0HPEPBet hane, diethyl ether, ethyl 5 acet aRGI/EP2006/068650
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acetone, nethyl ethyl ketone,.gwethanol, ethanol,
propanol, isopropanol, tent- butanol, dioxane,

ne, and the like. Unless specified to the
onfirayy, the solvents wused in the reactlons of the
F)hseNt (pﬁitet%[BlZOEl] %&nb{?%ﬁclﬁlﬁh ; ﬁaltly substituted as defined
arpaceutical ly. acgep ns a ichis
H%Pﬁ g%@ azﬂﬁﬁﬁkhﬁ%%%%? PBEbnp03|t|on

t hat ‘O o%_ljz%ﬁbdtiuyte@ @ﬁ?vﬁen asa- mQB@o@iatlcﬂﬂﬂlﬂ'ﬂ ®henyl”, "heteroaryl”

&F@?ﬁﬁ%@%ﬁ%} G ol bt et ! é,a ﬁlgyc;,roggiolyl such

asel - dlagdrohlmm-ypmm tiheersin dodl2-yiasd 2 3@3@@&@@@%3 GR i dézolyl

S s S ey @?ﬁﬂ@ﬁk@?f&uﬁ?ﬁﬁ%%mmml

I-platnd pesAmidazalib yilbaiZofotan bmhrm@ahzfaglrﬁﬁiiz Wahd wﬁzxsﬁﬁﬁn 3-y1,
nc

e PR R Mg N P P s B hpnazon 2.
eyt o oo s, e o iy,

Jya lidcthﬂa% 158%52 %ot}%ﬁ%gih %@{}gg ggll'alacl)&l and qumo%ngl? ¢ or

organrc acl Suc
behmy@ﬁulntﬂans an ayl, gherhd ewirearylaas mrptemcsdylfvdmh:ls aptichally

scél:) Lfth ﬂﬁieﬁen d%thgrﬁﬁ %:HE PEGr %sﬁ&eﬂﬂ n?risfef:abgrcone or éwo

gl ucoheptoni c ac uconi ¢ acl

- sgbstitedniteselecied frohy @B@&gymwmm adkoay:,um,lo haloalkyl, haloalkoxy, cyano,

Iﬁfraydw %ﬂﬁﬁ Ul ﬁ@fu?o,ﬁ?&n%-%d:ﬁ%ﬁair? Cdllg'l lgrﬁﬁ,d?a,,&ajkyi

acl C acid onic acl IC acl

%MMW@C}@&a&ylaﬁﬂfé@mléalmmbydoalkylalkoxy alkylsulfonyloxy,
o%neﬁmgxsheétﬁ%c% %ﬂlém I ogmeﬁ suB Etameg Byﬁzag;ﬂ ptichld §sdifGited

aci d, “succinic aci'd, tartaric

%ﬂ@é’hmh@moearhenﬂ—@ﬁmei(ﬂwac@hiﬁq ARR'; -6 6= 0)—
NRHRE; —(gﬁzﬁlair({—@)t@(—@}iNWRh —@GH@CJS@iz!NﬁgR@I 3@}19)2&@@%‘}—(:[( =0)—

i;n th ei ther f epl ace

R or(CHé)ng( =R A PKAGH A MK >T$§?ﬁ—Raﬁfhalr%a1P e Ladr frpm 0t 2, R

REQhd R eadindbpbRidBaty) is BHdro@éh orOdlky2 A Ghdhat’ @Sin¥épRddity

H%{anlc o; i norgani ¢ base. Acceptabl e organi c "bases

SRty B HRRBI A HKOEY- et hanol ani ne,

N- ekt siG e i€ans thid £bpneh akE Meanidd NRENARBIM associated with
table i norgani ¢ bas es inclu

e.like.
i I oo STTOR D Lo P T g O e IacsBtlau s bsticution
rh@cﬁ?ﬁ) xomtitions0 (E]xhtﬁpléabbleﬁ&t Eoraiipk Jﬁagﬂa Ilihhalltg h@?%ﬂﬁedht-ﬁhﬁaio sen,
er eutica ccepta sal t e the
?s faaﬂﬁ@a'ﬁ?% Xacsé‘?ﬁl 33%‘33%%?’30 Y#ﬂﬁi %meﬁﬁfoeylaéy d,
thlohml:hyl ibenzatal]fondtiong Besioky, (mtighlalwl@ky cﬁhhleplgosgﬁing yloxy,
art.aric_aci itri sodi um
0%0? BSY] Sugr’ﬁ%m%‘?%mzﬁox%llﬁogmpg ég’laﬂ&thelc]{'k ®shoul d be
undéhkﬂubﬂnthannaahmkeﬁEManmmsmmm“mhanmgmeamb@mﬁmnmns

: I it.i f .
B R LIRS LS LA S
her éDptionsfl” o é)pgandl}ﬁmmamat the(smbsszaimﬂy Wcribed event or

cﬁ-g&}zétg@é%?gfalﬁ%k%f &3%%&6%@1%&1% ?ie%ﬁfugn Jarc]i%dcs instances where

pr o- rug
thqﬁ\@nwrmg@amoer@p@nsrqnd mstances i wh1ch it does not.

"Disease” and “Disease state” means any disease, condition, symptom, disorder or

‘indication.



refer to any conpbund whi ch rel eases an active parent
drug according to formula | in vivo when such
prodrug is adm nistered to a manmal i an subj ect.

WORBHIAYWS of a conpound of fornmula | are prePfHERROYHO68650
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nodi fyi ng one or nore functional group(s) 5 present
in the conpound of formula | in such a way that the
modl “fihe@ Bbrighiiit SOlvarY ol@ner€dd@dn®Umieth s\the/@Neft % &lefRifder the

e M L T

egnmp& bdnzen e lp@ietbe@hitfiR] fﬂ:ﬂahydroﬁﬁarb OONatimethgifaimyamide,

PP Tehe gieRgE Stfchiothb s RilpaHne Gyl Sthcr, ety
aroe&mlemd;etone{j lylfthﬂ@ﬂ]ﬂjdke&nafm?hmﬂﬂm]samon cpkmpiﬁol Bupropaol, rert-

t Lipited to ac,

St apeiont e aameouts VELPe. Qi sp@iEe® BropoRbpihe solvents
whedret thy reagiiorsed rt]ir:quwe)lt mfverttyoohr apx mefumbfbmt&n al grou ps

in cﬂ{g?;ﬂ[}g? ; E ol . e,
N-acety tf\?bn% %ﬁg%lgellg %%%1 hagéée@r%}g%’ m(m
mramhcrotied cahpesifigrothaf ig g@tqrdb@hfcmmumc od mather biologically nor
&ﬁ%@ md gfesc‘mé hﬁft]:g’kha?%ﬁsﬁlsis%e SLORE ?t@zﬂn well as

e tunctional groups 1n co ounds OF "For il &
hummmhamecauiukaéusgee Bundegaard, H. "Design 15 of

Pr 0dipHGSnachtieafiZaccEb G bils? o PARNARKLAL duds A2

and I ke rotective group protecting

Rivaonpcenfesdly acqehabley edshned we@em@etbﬁWSgﬁsme érsred one
glﬁ%saéo\f@gléan S &@iviep oPthypbdeht éﬂ?ﬁﬁdxﬁﬂa@l&%ﬁﬂ%ﬁﬁnd%mh t hat

a chem cal reaction can b carried out selectivel
at anot herrcrigdiioacelgforagd with dnaspanic adidsisheh apdyArashloric acid,

BnficORRA, kiifurRSRAC hAki@sbiV phBspHoric Acid YANANBL fike; or formed with

chenmistry. Certain processes of this invention rely
QTBYHe 39 SHéh @%4%%%% QeRFeBEyEorS aﬂ#&%@l@é@@@b@mﬁomc acid,

diﬂrfcra@ﬂefthﬁfégﬁlﬁfm@ﬁ(g Eikn i ©4FRd, @&Sﬁé}koﬂlﬂ adidh) agh%comc acid, glutamic
S or. exa m no- prot ec ng
C@Qf@rca&ﬁaldv hydrpoga tﬁ}c@f@c%tfwamg?@wu%fff% \Cacid,

hAkRMacEaMgRAdd, mhesEt feidnghrdefieicid, endtheR e Hh §dC muconic acid,

L NI, Sk
tbicenpduifoyic acitlf wigresth Yacetiesdd, ragdg}ieo]jkpson ncI ude, but are

t limt I
bonzyl (Bt B Ph BLRRGR botn BERad B 0S Paieyt corgpppnd either
P re]ﬁcbd)kybammy icmx y.ga edpaikzil mefal foint aroﬁbaimy, Iemxty ma; draamydiyminum
tert.- . .
BB GERO brabPS? sl 6 AL Wit gnan
ditthemoton e, ahmo&mmeimabylglutqmme, tmﬁthhmcﬂannhet tnemethamine,

H I.I | n
AR OMDNLEREIE AT cani I de IBANDEE MG, cotciym,
lmdnom@ pgtasﬂiluh h&ﬁ@mdecsoamu parboudte gral spdivim h@bnEde.

|
fat Tom% pha i 3 eaé:yig’ﬁ&b[l tg?lfest Al %gﬁg& from acetic
mcbh@dm@lﬂggc acmi rﬁuhv@uac g@d m@téanqsvﬂfqmwcb orajkapacid, phosphoric
B, @irtah'@%cﬁo&ﬁfﬁta%ldf ISR, ﬂ&a@mt‘}y @El@ﬁ)ﬁz zﬂ’l@%dtnli‘:%nesmm

sol'vent is alcohol, the solvate forméd is

al cdhdhonidbe yydersheaisthat Al refsranses t@yhﬁqwcwwaﬂhmﬂnﬁblmalts

BRB QSR 8ddifi REMseHHAtesY G &Srstéllﬂfér'ﬁls({ﬁ&y&forﬂﬂ%?as deﬁned
substances in which the water retains 1tsS nol ecul

hprein oftthe wEeasid 2ddifion stbnbi nat i on being able to form
one or nore hydrate. WO 2007/062998 PCT/ EP2006/ 068650
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- sadness, .despair

- 12 " Subj ect” nmeans manmal s and non- mammal s. Mammal s
means any nenber of the manmalia class including,
but not limted to, humans; non-human primates such

WOL07R%9%panzees and ot her apes and nonkey sRGI/ER2006/068650

farm ani mal s such as cattle,_hprses, sheep, goats,
and swi ne; donestic animls such as rabbits, dogs,
and Thettarmsl “pbodatgdayd Spratiuptl which elayte lﬁ@drlméﬁmbﬁgeably herein,

iBeS  foRiotung i AR e AR e BB fesbifas o il in

- vihap, wiiEnrslgh pedend ik edihinkstered teea inermmalan bilgedt.” Prodoes onat

OB PR R B ar e BT R hA e souns
mressnoinrthnsempaindrof formuilubie sdepa eaﬁthaeﬁmndochﬁnmoh s} ey be
%%{1%%‘% to ?c%al\g@{he drenp &Hﬁfmﬁq r %@0 g%n 19101%{16 %od:&%(?ug}id@ 8f formula

0ses I nesr as
Idvlsmlm eﬁdeOAy szanm sslﬂmdsségsmp latatcempomm offfarmiuta 1 is bonded

f gggg{%%gm%ﬁ R nggoggegg?ve%atg&g@y&% ino, or
seilfbxﬂﬂaﬁ@euls m@nmelmbémmgles cszmgmclpdt bt a:eamdhmited to,
@,i'srtg% 9@%&&9 Qfarmzﬁé fafid Benzodiél gzjtt}%% éggtrgaén %se(te g.. N,N-

yperI7i'pi da€m a, fon-i nsu epen

@@P@m’d@nﬂ@@ﬂm&) i bydraxy @checmall BIPuPs ingnethponpdt ﬁémm I, N-
a%ﬁ%h%t%? &e? ?Qogde@‘i)eﬁ‘ M YO bRy 6 s LY it :‘gﬁbgﬁmfones of amino

resul ting from'stroke, brain’trauma,

fractivaaharqupsh esmes Feitly, ketplseme enplagiers offkgtont st eldehyde
famlo%xs B3 Jﬁtcéﬁn%uﬂfs ol BSrriiT P3Y thd ggﬁﬂ%ﬁiﬁ' an ‘Dcmgn

used herein includes, but i's not rm

qié’mflé'ggﬁ "M 92 Blagyder @P%Y’Gé@bpégﬂ 6%98559% ﬁ;ﬂhka rental
stat ‘?ﬁot@éﬁv@ Siups %?ﬁ) %@ﬂl§£@ﬁﬁcﬁlﬁdsﬁﬁgg@¥p WR&h! s8I ively blocks

I SCourag enent,
PREFEATEHOTLG In £ é&lﬁ%gm@l ¢W%dfm@stheémhe@u¢ql fealipngag be

cafldd Juf BIQACEly atirbBfF 8Brotdctededdiive iRGh I ban Y B dntionally
and. somati c.s onms,_ such a eati ng and sl eep

agtestRdpRHtE & Q/W%F @lte;;msta% RREOCETSFS 9t s ipgeionggly upon
thépiﬂ)@éctﬂv& got ot lockUBakiea s BidberDin SIS LEPNAb@s present in the

st at.es. assocjated w th.psychgphysj ol ogi cal
IR Ty T THR | BoG PP SFoup P, GEPEap protecting
exaYget ated dnteah gegealily héreinan dasﬁr w?%mgad rEOHGeHE htated to
altere re |rat|

rblE B pUBerR R vttt T P Bat Bty e ProcShres.
Hxemblangsitoken propeetidg g@uﬂﬁmghﬁﬁ Howeir ot Sifites so, trifluoroacetyl,

R e R AL
m@bmﬂvmlax&cwmyu mrmvawhmmmm&m-momhmmgmc) and
tﬁract%’Jj SHM@B%({homStchoosgé Pef%f fo ur g Uoval and for

but
the plabty to mtbsﬂmrl;élltpgguomc Lﬁa;:@niagont ence, benl gn
Pr OSLalhEINARE LAl @3 Anbdid gftheg SoftfMetric or non
yperreflexia,
stidueBeieiy, amwntsmf sdverm Berae wmpfgm@ )havem/ten@m:y togtrap a fixed
RO 1RCGRE of sy koY REHSKE :%IXE%HJEE Xohduéi Eﬂd)l debnin g a solvate, If the

prostatodynia, cystitis, alcb
Spyprelris E/AiST the\ﬁpltveﬁe f%rmfdtlh%h}’dfkfé, whepj the sedeens isalcelol, the solvate

fgﬁ%&iq!s ah @tﬁol}{\!&l&tg H?&ralaé% LRFHYmdd I?)Ptthe cOfbindfibd 8¢ ohelok Afdre
| Sease Sstates
molecules of water with one of the substances in which the water retains its molecular

state as H,O, such combination being able to form one or more hydrate,
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35 "uropat hy" used interchangeably with "synptons of
the urinary tract" nmean the WO 2007/ 062998
PCT/ EP2006/ 068650 - 13 pat hol ogi ¢ changes in the

WQR007862998 r act, or dysfunction of urinary bl aBdBEP2006/668650

snmooth nmuscle or its innervathon causing disordered
urinary storage or voiding. Synptons of the wurinary

. tractsubjeet wtkans ﬁuﬁmﬁiﬁmmmoanahm tMamﬁl\é@rnagahw@ymember of

| adder (al so, k s det.rus eract|V|ty

gsma&m e “&H’w &I}Oéﬁmr P‘?glﬁ?’f 30dPn-BiRan prigpates such as

&lmgmszeaﬁnt Hlt dﬂhdr)ﬁpelﬁmg@d@{k’éﬁkpdéﬁ:s kﬂuﬂﬂ&ﬁha%s(kgdi SRdaftléShdrses,
eractl vi Cl ugaes 1S NO e (0]

BB EAEE i S ipes et Baiomlt i it Tossernd s Bl atory

arimglsémabydin Qiddemeﬁbub]ta adde; méapani guynea pigcaid the¢RE EExamples of

mctur|t|on shol nst ntractions,. .,
SrrE A Bol gt B it el i Bits PR Do B dRF fo St

:ﬂmuoo@nt@ﬁﬂrmﬂﬂmagc:oﬂmxr usor instability, and t he

i ke, QUtl et .obst.r u roincludes. but s no
i m tDé%Fafe sta & n? c& &1} roto cf F?rggwphrﬂf: rtcg%ansmwsmn
wcketit daircmvc ad ameolgiws@mrdqsiagmﬂss sdhaawphtente andtotlssr psychoses,

| ; g et ion.

R e ey

disaridend @sch ds MDHIS, otsessivewomguIsivie behavetuly anic attacks, socml phobias,
ggﬁ&k&els' sh¥h as duRLiy, B5d:ExiS PINRAL §ld “Gougg%f éa?:lag"] %ééess,

ncont 1 nence, dtress i nconti nenc .
hmelycacrmel perlipydremiz non i silinydepenisntidiebetess sizure disoxders such

As'cgn ;%? o treRGh ek 6f &mdmons'ags%&afemﬁ' ne&%lé%%l 'dhmaue resulting

prostatodynia, prostatitis,
ﬁi?@tsﬁ'ﬁ)k% ibsain grewmererehral iscasammiadicad miumy), ba@@@rrh@qomdmsorders

drl K seaseRBtd of TRANShAPRaOr € Or less |ocalized
sensation _of disconfiort, distress,

r esuIREPFRSIF Gtadchessin inplugdes.dit smog b’@é‘F‘qu edprrfiepigssion, long-

R dBSI%ssioh!) §¥sﬁ1d@ﬁ1§ Iﬁ&ﬁ)ﬂ S UREST dBpressB@ hibodicRardabteliRE by feelings of
byt not i m t ht ni ng pai ns, phant om paj ns,

oeideEPaFast ﬁ%ouf%meat 20fuEai e@ﬁ#PlYaf?ﬁlgt@Pﬁl%seﬁ esteem, guilt
ART P& bich, Wilh drawSIoHGh Ster| gﬂbﬂ;ﬂ%bmﬁ&l ihd dogbtialsgth soms such as
neuroq?tl%/ rgrﬂathellke( rland's Il lustrated
PAISTHIPARSFS 28° s Edition, W B. Saunders ,
ConpainytietsPlai h@d&hletﬁli clulddy, builis ﬁogmﬁitedxfo ﬁﬁlﬁaatsﬁi&l’tir v@fesirable

B3l ah e SRR PSSP EaG b e oo s
mreagn&d tohexagpdarmted dsnget bniyarfr, fami bhys@:‘e.l @mabmithstt sdha GBeased

ath | ogi.cal changes.as wel.l
non| n altemrf%[ o?p]r es?%ﬁs |nt]ri°|’1% pgﬁ?“phe &gsaélrd\fg%m feelings of

Byshdimg dﬁ@n@mrleésnmmppmbﬁm@ pel tendiorc| ude, but are
d o g I
n Ot 151 rh&g of‘ \%ﬁ g gléﬂpalc’f | dr u yn 5 1{1@&:}(&1%11?839

or "mec odyni-a,
éminmmmsecrftthe W any tractﬁ micaas fhe Ipeﬂloiogtwhamin ihahlipary tract.

A SN B AT Rl T M
wlige gwontenecabenigrh progigfie hmeéfm@pltsdBé’Hf) grostgiiteh dctnmr herreflexia,

Sftfet Bisk%—u% 3 ﬁy@éqg §h§ocr&1tf£ 5@9%&9&' Eyoflraf:tg\%tﬂlé/cﬁer

anount w | ng on 't he di sea

RA'EE BYNsaiengtiviEve Brathyitis; prosgEadeniag fy‘b’s@tﬂs tdh@h@ne bladder
hypeabRgivilgha Aage irad
“Disease states associated with the urinary tract” or “urinary tract disease states” or

“aropathy” used interchangeably with “symptoms of the urinary tract” mean the
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relative health of the subject, the route and form of
adm ni stration, the judgment of the attending

: e or veterinary practitioner, and other
WO@@"{’%?‘JQ? WO 2007/ 062998 PCT/ EP2006/ 068650 - HF/Ef7R06/068650

terms "those defined above" aih8l-"those defined
herein" when referring to a variable incorporates by
pagifode@pehangdsan Hreodthagietrioti aridysfunétionitd uvianiyidddensnooth muscle

s hmfEPvalb Eﬁ{s;n%gdﬁsorﬂagr@uﬁﬁsf;{%{o&%g o iR SRR drfe
wingerEast ixchide, b @rmémlﬁd(tp) owgra@vmhlamr {dise kiosmas detrusor
}é’b@ﬂa@mfl ), %utl&%ﬁ%ﬁrﬂ&idnh Suﬂ‘tl[ 'nﬁuﬂ?dlen%z fighg ?l{%'gerg%gmglety

I sease State nogstq‘ deve opIna )
ex poSeragtivediaddey’ e “dpiseson hyperadsivityli @dﬂé@s, butds eot limited to, the

efss KAl ptyhtieN %{dn%@&&i é’srurgén%Ql Rfucr 1PaBo 18 def Bpacity,

dlsease state i nhi Itlngb ease st at e;
mccgtmaquee@tqﬁﬁgl%@r@wé} HhaENe leqldef ﬁ@trafeo ¥, SbdRGeric spasticity,

Feltratd perkdfexia|(h&irs gnicHIARIeR Retr@or {stability, %}Ia BE HRG.
causi ng tenporar

t he sease state,
per rrg’h‘ Sﬁre@t%c’@s inifeafbut fenayiiiied &b deaeh perstaticgpertrophy

(BPHT) | ﬁaﬂhreﬂ EWL@QEJS&:&E@ euin8fow ﬂé\ﬁ?ﬁ&ésn&ifﬁcuft? @ afekih B Yrination,
and reactln mhen %ﬁggrrlng to a chem ca reaction

‘Hﬁ%ﬁ%sﬁﬂﬁPW§ %o or nore reagents under

ap S 7 Q}ntlbtﬁhﬁlgﬁcﬁﬂdﬂyg hﬁnﬁigﬁ ,but ib%opﬁ.%@f&lﬁg) gfsﬁlﬂ

and/or t.he de raduct. It shou e appreci a

e A TG PERE P GRRIEEESE RESSF REP R &ﬁéﬁt?rhke

t he “Hdﬁclﬂ?}@eﬁé@ﬁiﬂ@ﬁf imjudeqthun Qcmsﬁmﬁtb&w pélefc‘lplain mterstmal
t WO, I .

(b E5¥ oA A R Ve R R SRR, regive
bladder, medltheti®ks. whi ch are produced in the m xture which

[ ti, d t-h t f di
ul't I% Iku\éané%ﬁe 1%0} o168 lo b on dn‘t c?sg{) I ﬁsaress or agony,

and/or 't esired pro KBRS
rétutingt frone shel stimgdatemadf, spetcﬁﬂmrbncafn@émiﬁngs eTheedrd maﬁyhypes of

' 4.0
%?Phgtm %@ﬁ% ggdgk%#%$§%§¥’ %g% ol %ﬁom@pmnsmmw
pgenmfbmmﬁﬁowmunmosmt@m i%mpmmmaépmnﬁleuralgla,
mﬁttﬁyﬁw(mmbemsﬁm Wzﬁawnsgﬁﬁ@%ﬁw% B,

verS|on . 2. en va ency a arin
Seamdf@ orawgeﬁhléﬁdemhm Béén gl pﬁtrqahaeermof pain mtese@@e the

ALY e@bf‘se‘v&f—&%ﬁ%sﬁﬁp&ﬁﬁvﬁ@?@ﬁ@ﬁm@ﬁts% 1{wolrogen atom For

conveni ence nunberi n osi tions of

r epr NewRpathionayReegs ﬁﬁmaumeﬁslrmgﬁﬁwum@@ndehwbbe@s and /or
PABIORI gleaPéifin SRQWe R Ys hdtnfih Ml thsidnn tfe Neridhéralnervous

system. Examples of neuropathic pain include, but are not limited to, thermal or

mechanical hyperalgesia, thermal or mechanical allodynia, diabetic pain, entrapment
pain, and the like.

“Therapeutically effective amount” means an amount of a compound that, when
administered to a subject for treating a disease state, is sufficient to effect such treatment
for the disease state. The “therapeutically effective amount” will vary depending on the
compound, disease state being treated, the severity or the disease treated, the age and
relative health of the subject, the route and form of administration, the judgment of the

attending medical or veterinary practitioner, and other factors.



10

15

30

The positional nunbering of pyrrolopyridinyl
conpounds renmains the sane for 30 conpounds in mhlch
the an substitution shown at the 7- position in

WOL829%rmul a is noved to the 4-, 5- or 6- p%?”@?’@?ﬁf’@ﬁs““

of the above fornul a. Pyrrolopyuinidinyl and rel ated
conpounds descri bed herein have | UPAC nunbering as
ShoWheltyrnidtthdse dafided abo WD aB A0 BE2FBBd herein” when referring to a
PCT/.EP20061068650 . 15 A Z\ 6 N N

GPRE g s hebrbad vefidon pishe Fariaplealufy N feferes
raocireferad ast mostpreferred definstiomt aoled t hat al |

st er.g0l song cl.a chiral carbon are

enc o% a§‘§‘ d&gyt%?ﬁ gcnst t Ir’f‘ja ?l\égatsgs%tg% ﬁludlgt ents and

publ i cati Ghs |denwmﬁu@uhhémsmnma&EIenmwngah@ﬂmdmlsmqnmnsof
herein by %ggg t |r

descri bed above&%{g e Illdrﬁ\eoe%%{%iorr? %gos'x\}fng%sfhag?? %ﬁﬁg‘@&o fo or
formul a | predisposed tRpeRisesde [jams buRdocRgot yeRExpeiency or display
pharnaceuj?ﬁg gg&ggg salt thereof, 10 wherein:

pis | E Lé¥0?§£ yrro opyrldlnyl selected from

the group(iBonsi gthﬂ?igﬂbthc&}ﬁeﬁﬁﬂ G i-ealimesting theidevelopment of the
pyrrol Opyﬁls&s@stgtcﬂ' its @fcaP Y bRy di n-3-yl, each of
which is - 15 optional ly substituted; pyrrolopyrldlnyl

N-oxi de sélibct edFliRVBathaHscgrotie c <Pt §igmpprary or permanent

pyrrol OPYIFéng'sﬂoﬂ ob/the bisak Hate &M{src&hleﬁxﬁhgﬂoﬁf@ yl
N- oxi de, and yrrolopyridin-3-yl N-oxide, each of

whi CPRCit& Bt | SconGGHAY | 31gh ‘aehctipg” wign referring to a chemical

@thfoﬁ'rﬂ&‘x&% hmlﬁlg Wﬁuﬁ@%ﬁ@t &d_n&feqeage@@ uf8GUPp RigietbhMons to

of ro rim yr.rol |, and
produoe t{le md?cg ed an ?he dcsned product ?P g‘lou{n d be apprem%ted that the

reaction which produces the indicated and/or the desired product may not necessarily

result directly from the combination of two reagents which were initially added, i.e., there
may be one or more intermediates which are produced in the mixture

which ultimately leads to the formation of the indicated and/or the desired product.

Nomenclature and Structures

In general, the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of IUPAC systematic

nomenclature. Chemical structures shown herein were prepared using ISIS®version 2.2.
Any open valency appearing on a carbon, oxygen or nitrogen atom in the structures
herein indicates the presence of a hydrogen atom. For convenience, the IUPAC

numbering of the positions of representative pyrrolopyridinyl compounds described

s 3
[
6 Y,

N
7 1

herein are shown by the formula

The positional numbering of pyrrolopyridinyl compounds remains the same for
compounds in which the aza substitution shown at the 7- position in the above formula is
moved to the 4-, 5- or 6-position of the above formuia.

Pyrrolopyrimidinyl and related compounds described herein have IUPAC

numbering as shown by the formulas:
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pyrrol opyrimdin-7-yl, each of which is optionally
substituted; R is: (a) aryl selected from phenyl and

waoaphbkpebs each optionally 25 substituted; OE’C&‘H‘)’Z{)OFIMSGSO

het eroaryl sel ected fron1indo;g pyrldlnyl th
furanyl, pyrimdinyl, pyrida: nyI pyrazi nyl ,
oxazol yl, thiazolyl, isoxazolyl, |sothiazolyl,

i m dazol yl, pyrazolyl, quinolinyl and i soqui nol i nyl,
each optlonally subshtuted,5 30 (c) 1optionally
substituted aryl al kyls;y 071062

PCT/ EP20061 068650 -16 ; o>w|on IIy s stituted
het eroaryl al kyl ; (e)2 ¢ obzllkylB

cycl oal kyl methyl; or (g) branehed alkyﬁ 5 RZ is:

() DAERE o B ot T AR BLIY g § e v

gorniseherstbwciaiet wigethaathinl daobansre 61f1c ssredm tieeirdOfre.

ﬁ; 8 p%l)l(gliﬁ gsbdsxcatlf;é &@nﬁﬁéd el cnt &f ugghg%ﬁted E%{rea(nfbiy r%:feren ce

-ﬁﬂhanaﬂRSWtogether with the nltrogen to which they

are r ional |y subst ted

£ our 2 ARGECHeccrbe T L BTN BP LSRR SRS Pl Bllg
an addi ti onal heteroaton1sa&eck Qeron1N, GandS; Ra
i s: hydrogen; _

R
b -
' N
R p

R

R* R R? '

or a pharmaceutically acceptable salt thereof,

wherein: '
pis1or2;
Ar is:

pyrrolopyridinyl self;cted from the group consisting of pyrrolopyridin- 1-

~ y1, pyrrolopyridin-2-yl, and pyrrolopyridin-3-yl, each of which is

optionally substituted; |

pyrrolopyridinyl N-oxide selected from the group rconsisting of
pyrrolopyridin-1-yl N-oxide, pyrrolopyridin-2-yl N-oxide, and
pyrrolopyridin-3-yl N-oxide, each of which is optionally
substituted; or

pyrrolopyrimidinyl selected from the group consisting of
pyrrolopyrimidin-3-yl, pyrrolopyrimidin-6-yl, and
pyrrolopyrimidin-7-yl, each of which is optionally substituted:

(a)  arylsclected from phenyl and naphthyl, each optionally
substituted; or

(b)  heteroaryl selected from indolyl, pyridinyl, thienyl, furanyl,
pyrimidinyl, pyridazinyl, pyrazinyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, imidazolyl, pyrazolyl, quinolinyl and isoquinolinyl,
each optionally substituted;

{©) optionally substituted arylalkyl;



25 fluoro; or alkyl; Rb is: hydrogen; alkyl; 30
hydr oxy, al koxy, fluoro; or hydroxyal kyl; WO
20071062998 PCT/ EP2006/ 068650 -17 or one of R2 and
WORMTI062988 her wi th one of Ra and Rb and the atROIMWHER2006/068650
whi ch they are attached nay_f§gna five or six
nmenbered ring that optionally 1ncludes an additional
het er oat opgjsel gﬁﬁﬁﬁugmgﬂcd\h@&g%h and Rd each
i ndependently is: 5 hydrogen; or alkyl; or R and
Rd toget h&? fofyaleadkyli=S or =NRf, wherein Rl is
hydrogen,ﬁ§lky&mbd%%ﬁgﬁwt&perein R5 is hydrogen or
al kyl; 10 or on of and R3 together with one of R
and Rd t ob®t hePranrhet algd at ons to which they are
attaghed may forma four to six nenbered ring that
optionally inc]Judes an additional heteroatom sel ected
fromO, K?)andhg?mg% Re is hydrogen or alkyl. 15 It
is to be yndersiiopd that the scope of this invention
enconpassg§ no% ﬁpl t?e various isomers which may
exi st but (&l so™¥HE 'ous m xture of isomers which
maybe fordyed. alkokyligt;nore, the scope of the present
inventioncglso enconpasses sol vates and salts of
compounds‘@f f8FH¥Fa I. In certain enmbodiments of
f or mot R? is a bpnid Shdt.coRfkctsthemity cedriodi rRdtiesf 6ife fimy @bon atoms of
I, R%Eand Rb are hydrogen. In certain enbodi nents, R
and RO are hydrogen. In many enbodi ments of fornula
|, R®iss hydrogen. In certain embodi ments of fornula

I, RLis 9 tioga |y substituted aryl, preferably
Pieplerd

opti onal | Y’sub d phenyl or optionally
substitut &3 naplivhyl . Preferably, when Rl is
(c) hydroxyalkyl;
(d) alkoxyalkyl;

(e benzyl; or
(f) R?and R® together with the nitrogen to which they are attached
may form an optionally substituted four to seven membered ring
that optionally includes an additional heteroaton selected from N,
O and S;
R*is:
- hydrogen;
- fluoro; or

alkyl;

hydrogen;
alkyl;
hydroxy;
alkoxy;
finoro; or

hydroxyaliyl;
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W

25 optionally substituted aryl, R is optionally

substituted phenyl. In certain enbodi nents of formula
%ﬁ s optionally substituted heteroaryl. In such

WL Bt s R i s preferably optionally s ubsPGHER2806/068650

pyridinyl. Wen R is optiordlfly substituted

pyridinyl, preferabl y R is optionall X substi tuted

pyr i dimpn.of R ancoRt togetér withs obsafiR* ah 8" mytt iheiatonds tylwiah they

epec e et 3Eb bith REPUE 8 bty T80l sgghucis an
opti onal ddﬁit@u@étemrmt@u spiyeted| fnonBOyN and Bn sone

enbo t is optionally
subs%ﬁtﬁé{geg{y%agﬂ%éﬁﬂk%referably, when RL is

cycl oal kylhydmgeRioropt i onal |y substituted cycl ohexyl .

In certai rbélsqmodl ments of formula I, RL is optionally
substitute henigO In certain enbodi ment s of

formula |,0r repbaafors <Qi5sY, ior eV whyreiroR righydrogen, alkyl,
35 In certain gpbodinents of formula I, R is

optionally substi t.ut ed c %I ohexyl . WD 2007/062998

PCT/ EP2006106865W" Whaicip & il yéressp odhhat s of fornul a

I, R is RJ?%ﬁWfRz Byyd Rﬁﬂogétﬁeﬁ’\l\ﬂth fnd ef'wraﬁ@ﬁe%&hef\yvl%the atoms

cycl ohexyl . certai n enbodi nents of for
is pyrroio[2,3 t‘b]"%Wl%‘?YrW? atgached may fqrmopfour to sixmembered ring

pyrrol o[ 2, 3-b] @h’z{tlogtlﬁld]]yﬂcludes an additional heteroatom selected from O,
pyrrol o[ 2, 3- b] -2-yl, and

pyrrol o[ 2, 3- b] ﬁ‘-‘ -yl, 5 each optionally
subStReﬁmﬁlﬁogeﬁ)bﬁﬁIkbrp[Z 3- c] pyridinyl selected from

Il\%]ls g‘f g %]\S_%B?S,(t?(i tgagii,]tgﬁ sgﬂp Lo ﬁaglnventlo% egggﬂlgzlsges lno%/ oniy the

vpgwmnls@fiél's SJhﬁﬂhpyﬁy efimsﬂ gﬁt- aldo, the @ﬁgchxs @ﬁkﬂuﬁﬂf‘@ﬂ 1%0!1(1:'&? which may be
yrrol o ridin ecte rom

f?%gecfg r%lat%er(:%%{éi t@F rscﬁ)é)L f %eé%%) Fél¥1§n SB);pqomHesqcs §ﬂlvates and

spiysrofebmip8n2dsaf fyrmiuda h- 2- yI and

gﬁ[)g?c?&a?n gmglﬁ@%r oP OF&“QX%% H? Pn;ﬂot Llo(r)])e(\: ldg sel ect ed

frodm trtwygm(bu@mﬁfﬁtso:cﬁﬁmnMIa hg{ and R” are hydrogen.

8;$¥%Fé}fa@%ﬂ§?pyrl in- ]lT‘ oc(;ieeand

pyr i@mpsembbthwntsonfrﬁo@mn R)xskcbdrogach optionally

DS barbhlf ted f
tsﬁe% g[ghg(?l]é{e?{ﬁgkg)f‘% i P#éf %JPE%L?H SSE{) 51?' ,]tg(gal:s)'{ preferably
°P 991?2313@[1 Hted BWnybi)rrppt@.nglly S@ﬁmted naphthyl Preferably, when R is

oBM £y QL ButRated R, 'Rd&sfb xm;gs.% py“

substltuted or "pyrrolo selected
fro qu@_uggzgw_]%@ﬁ@pgfqrﬁ@llﬂ R 1s 0pt10na]1y substltuted heteroaryl, In

SO S i erdrs @] réﬁi‘aglyrbpﬁoﬂﬁlly s*]agstltuted pyridinyl. When R’ is
rrol o pyrimdin
oagym éflzst@ta% Wﬂlm'lonrﬁfmbisr R’ léaéhortﬂﬂiﬁf puhrstituted pyridin-2-yl,

o ti&&ill ts%é@ﬁzted 3391 r 8 emsSindld HR{dlaL land Aore
roI ]pyrldlny selected from
X)T;glo\g ,sqltgFeﬁ_pyn .pl— 2-yl or optionally substituted pyridin-3-yl.

py r nobc@;[lé’erﬁbckdm@yﬁﬂs dF Rrduld I, R&R@ptionally substituted cycloalkyl,

Bk L B v b o 1

Ar IrScemahf@h‘micﬂmﬁnt@]oﬂidimdlﬂyRI eta@ﬁ&@ sﬁtﬁsﬁfﬁte& Pinyl.

oy DSBS Gt P PR SRR T 5 oBnaly s

nalty substltuted pyridinyl,

pyr Fntenfai, Snieddiyiendiofifodmyla I, RaBpoptdligRabstivited cyclohexyl.
substituted. In certain enbodi nents of forrmula I, At
is pyrrolo[3,2-b]pyridinyl selected from



t he group consisting of pyrrol o[ 3, 2-b] pyridi n-1-yl,
pyrrol o[ 3, 2-b] pyridin-2-yl, and 25
pyrrol o[ 3, 2-b] pyridin-3-yl, each optionally

WO8EPG20t ed. |.n certain enbodi nents of for nuPGI/EP20p§068650
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is pyrrolo[3,2-b]pyridinyl 4-qxi.de selected fromthe
group consisting of pyrrol o[ 3, 2-b] pyri di n-1-yl 4- oxi de,

Py rial eftdin 2nibbBinidnds SFfortnith IAR'GX pRkayl, pRedin-3-yl, 4-fluorophenyl, or

gy{?g)rﬁ[BZb]pyrldlnByl 4OXIde each optlonally
GI2F tuted. In certain enbodi ments of formula |, Ar

IS piyroeghialehbddEhanys ofdbryhlageAeie pﬁﬁolﬁ[mIb];@ﬁdIﬂ'yﬁsebcted from

%ﬁ‘ﬁgﬁ%’(g}s @T‘%Wfa}“ﬁg@ %A b Iaﬁﬁmcwxr ' pyrroloﬁ?) -b]pyridin-3-yl,

@yl bptiod By 2atetipyed; o] Y B-c] waitlinyd pldcaudatday the group consisting of

PSSl S PR ERSLR 8l FE bly .

- eohopsonatly safstipyed: phop] 32-b] pyridimyl delevtdst fydm the group consisting of

of 2. 3-.d1 pyri mi din-Bs d .
RISt et ot RS2 bl B8 s grmp(p 2 blpweidia- 3.
subspiiondlydubsiDian @WGEEQ%]WEH’MC@GB&E@&OM@& group
ARy SR T Rl PRt pyblebfa-vipygdin 3 -onide, and
RrEo[St3-hipyofin IY}r‘bDEl[iQ, egcldq’mqmaﬁy glibstitBtegt pyrrolo[3,2-¢]pyridinyl
BHARDIE G Hr gy i

urbgthl pyrrdd(3 dinad-ni cditiapnlysubstituted; or pyrr010{2 3-
@%g{ﬁh %&% sg’ie&f:@ﬂ'{)fnﬂlg Fﬂ)u c}é 1 tﬁlgé:o:'f g#ﬂ&l@[f’? ﬁ]pynmmm 5-l,

éslpzn@]ubpr ¥ #d pmo Io y}} each optionally

Qﬂsgﬂltqtéa 1-yl 4 oxi de, pyrrol o[ 3, 2- c] pyr| din- |-yl,
pyrrolo[2,3-¢c] pyridin
pyr 8 ca{tsmzrr@psmna% ?ﬁfsrrwla Topr is pyrrolo[2,3-blpyridinyl selected from

Wdl@ﬂzq Q}ﬁn@ﬂnp}%:ﬂ, ?yxmolafm -b]iRamih-0fy, \Whil phrbB[2, 3 -blpyridin-3-y1,

i onal subs uted. | n nmany enbodinents of
‘Taﬁ Hﬂ?l%“qu%l’s'bkﬁé‘wé? ‘R2 and R3 is hydrogen and the ot her

I's  thQenhik\embopiedis @ﬁfomﬂlat[haﬂ is piriol6 X, 3-3) pRridinyl selected from

nbodi t f f
6 B0 Ry PP oLp 3 Rl dhebmpIR) p 3 poridit2 3 ana
p;y{)dloﬂzmowpgﬂmnyjt %Mhlo@ﬁonﬂf@r&hb@i&utwl ch is optionally

ted W ee or

o b R ottt e iptahBis A A S B el £ bl sepered from
theloooup, conbiatirg, of pgiroll k94b] pyradimd + {psyrolaf§ Arteipyridin-2-yl, and

| kyl CH2 NRRR ' ;
a c}i @?&i’ﬁ’yﬁ?mgy’m&%%%mgﬁ%ﬁm%( or )1Q ris fr o?nr
o t olnZertain d:nﬂaa;dhnmts Wfoayla amt 1prr|re;10[3 htEpyeiditetd-oyide selected

. L o

B BREDuR oSt of RurdiBL LB ol yiotq3 2 blpyricin-
Wyl 4romide, antimroizotﬁ?s éé)]pymﬁm@rylétmsdq tach wpSoralylsuiptituted.
wh
Cygﬁﬂé& de eﬂﬂ)%ﬁﬁ:ﬂ%‘%ﬁ& f"“ﬁﬁ’ﬁ E&&&H‘% g]ggng?&ii}yfs%i&fmd from
ﬁy@rmmklywnc ﬁrmrrglvé&afdmdahd Ry yirelohs, aﬁdz@@dm\-ﬂﬂﬁ and
ﬁﬁfol@&@&]lpgﬁdlﬁlﬂégﬂ each g&@ﬁ AR b9, 8R! hyI I'n such

mbodi ren rrol opyridin

pyr rid| f@ﬁwlemh@dgnws of WW@II pm@iohi ﬂ]py@mlmnab@eb@ed from
&E%Ecﬁﬁfoonﬁaﬁﬁ &t ywmo@@ 3J<§pﬁﬂilid9n91,h YyardR$2 31496 B nidlm16-v1, and

such “embod |nents Ar s

Py 2ehgipvEmdin: {1, eash PPEP%&WW#@ yl, or N-oxide
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thereof, each of which is optionally substituted, and
nore preferably Ar is pyrrolo[2,3- b]pyridin-1-yl, ‘

2,3-b]pyridin-3-yl,
wa 29{"3 2-b] pyri di n-| pyrrol o[ 3,2 25 PCT/EP2006/068650

- y| ,
b]pyrldln 1-yl 4-oxi de, pyrroldp3, 2-c]pyridin-1-yl,
pyrrolo[2,3-c]pyridin-|-yl,
pyr rIQICéI[t@H Zm@})éwfﬂm of- fgprymla Tohr is pyrrolo[ 3,2-d]pyrimidinyl selected from

B 2SRl oo, RS, ABERS S5y pinino.
Eh)ﬁﬁmlﬁéz Ci]PYIEmiKbIl 17-ylReach pptiorRilly seltitrted. Re ar e |
o st Snboliindilt W LORKTL D iR OB feciofa:
1@]@;&&“ ig}g&ﬁ@i@}g@@ &oh @urTPIobHR Al Royidin-adyk gwsrolo] 3,2-
inlayl de, p QOEHZ ?ﬁ%’d X%ﬂl olo 30}@@11118&
P%@}(ﬁ)% ony R/Mﬁ@?l -Cﬁwbgﬂm@ of whith ésrppgonally
ﬁ@gﬁumgnd each of R Ry, and R ' is independently

hydr.ogen or alk | ; IS phenyl, .pyridinyl, or -
cyc!iB %‘?ﬂ@’lem Qg%el’é? OW%FEW& oS iRG Aad Rgls Budsoeen andehe other is

Mh&qmaﬁﬁbhﬁmahﬂ,three or four substituents each of

i nd ndent sel.ected from alk al koxy
395&%1 BBl Rrals i 641 Koy R aiabs Fo pesivizzen Ar
yaldiyyl or pmolapfm@ﬁylﬁ%?.ome &38h bswing & ?ﬁé&a@@%&&umted

drogen while the other is

/ EP 0686
%’ﬁ[ & g"ﬁ‘? & 8{)?";‘/“ Fﬁé*%SHWXtSFH HerPeBAsI & Srlered fram aligys alkoxy,
oo, halymlksdl InflyaTkorygityans, amtylsu&yﬁﬁ@kwpmm SH0Y;16; é(ng}%[NRgR or

bl R et s 26 e Emal L g SRb pERT ' kna R

m@ﬂpbmﬂmmlthmno@emeﬁalyyl Riris plstist, plyaipiiki, o1 @cl@)hgxyweacheﬁ'%lch is

ok BB Ui O B8 s
m@apr:mﬁanm ,s@eccﬂ@qofyommlm muamylcyadm hmlerhmaﬂcyﬁmbmdlkﬁﬁsﬂb&oxyaﬂcyl

r il
g&%%ggagﬁ e SRE ﬁrgﬁ% ¢t ﬁ P8l n@e %Otht?’éls aﬁ(yfjp referably
m@byleéna prch @n@pdﬁnmhamlay be p\yrrollézpyrk[m ]12y1 pamolqpmdm 2-y1,

i e B M BR oD PSR 1 e

e@éwoslanwtm%mrﬁ@rﬁbéy picrclepymdin 11yl, pyon®pefidiR2-gndr R xide

'thwxyggcﬁgmhﬁﬁ% SRnghd Fbsﬁtﬁteda%rpyl#l e%gﬁgﬁ]‘nﬁ% pyrrolo[23-

n certain enbodi nents

%Hﬁﬂ%ﬁétﬂlwm&%mmﬁa@ﬂ; Pi)‘i’@f’@r%b]wridmsl—yl, pyrrolo[3,2-

L oxiRs Eﬁ@ﬂ ' .
ig"ckx)-lst | ? u’inéf_d na E*ﬁé{t)gjzl n ce%ﬁtnalpgl gl%blg ]Ef’gﬂ dlfn -y,
PWHP]%% cipyridp-31yd, %Wrelvﬂ PrelRvrisin- ﬁtB{theé@l ¢fertishoia pptionally

shbktingb€h enbodi nents, R may be optionally

subﬁl tuted pyr.idi nyI Wen R is olgbtl onal |
certain embodiments of formula L; p is 1; R? , R" and R® are hydrogen; Ar

is pyrrolopyrimidinyl optionally substituted with one, two, three or four substituents
each independently selected from alkyl, alkoxy, halo, haloalkyl, haloalkoxy, cyano,
alkylsulfonyloxy, ~(CHz)g-S(0)R'; ~(CHz)-NR®R"; or —(CH,)¢-C(=0)-NR®R"; where g
isOor 1,risfrom 0to 2, and each of R, RE, and R%is independently hydrogen or alkyl; R'
is phenyl, pyridinyl, or cyclohexyl, each of which is optionally substituted with one, two,
three or four substituents each of which is independently selected from alkyl, alkoxy,
cyano, halo, haloalkyl, haloalkoxy, alkoxyalkyi or hydroxyalkyl; and one of R? and R’ is
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substituted pyridinyl, preferably R is optionally

.~ substituted pyridin-2-yl, optionally substituted

dggw di n-3-yl or optlonally substituted pyridin-4-yl,
Q793P specifically 20 optionally substi t REB/EP2006/068650
pyridin-2-yl or optionally subgtituted pyridin-3-yl.

In certain enbodi nents of formula Il, R is

lqﬂtdsgénaﬁiﬂy& tiseMbmE i bk I@Séﬁi‘tﬂjﬂhi@tﬁyl TiucSetbodiments Ar may be

di nent IS o t|o substl ut ed | ahex
Al PO £y Y T pIoPRLDi -7-51, ack of which i
cqniom]ﬂ;a:tdbyumtddst[m tmma:dnbpﬂﬁﬂ@ﬂts Ar E@iréf&ﬁﬁlﬁp}#rrolopymmﬂm -5-ylor

G I

dﬁuonﬂhambmmn&Hmwn$hﬁ33ﬁﬂpﬁﬁﬂxﬁM@ﬁﬂI In certain

nts f fornu

| Ll
subgg Fu?mg R fé%omffur%‘?l ?gllhg EEH‘B{E& %’rﬁs ofnd R are
Kydropsh athe Ime&t compmptdsmv@rlueyemkmtadthytfednﬂy gl: ohexyl .

In certain enbodi ments of fornula I, R is phenyl,
pyridin-3-yl, 4-fluorophenyl, cyclohexyl 30 In
certain enbodi ments of f, I AR’ s

pyrrol o[ 2, 3-b] pyri di nylR sel ect ed ffom
pyrrol o[ 2, 3-b] pyridin-1-yl, IL:
pyrrol o[ 2, 3-b] pyridin-2-yl, and ’

pyr redieoiR;, 3- b]pyr|d|n 3-yl, each optlonally

SubStItlﬂzed JPZ?&SE\I;@, rld Iectg:d from

the group co Si
PCT/EPZGB@bGGéﬁﬁﬁmda%kdﬂynnmj0[2 3- c]pyrldln -yl

| .
Sﬂ :Ig | 1{:%1’1 %@%})gﬁ{%ﬂ% (%_f@\*l? _I].aglg% ﬁflfi& éslqygro_gen and the other is
adighpréferablydnetpyl r ol of 3, 2-b] pyri dinyl selected from
LS re rIﬂ lc&?%n %&Lﬂ Hﬁﬁéngsgof?%mtﬁy i Rl ﬁ[oﬁngﬁﬁl]y%éﬂshg]'té}f 413!12/ %)feferably
qpiepghyofubstituisp @?ﬁm phoﬁmlaﬂy méwtut@b: apbtigl.| y
subst, ki gmbgéiﬁﬂéﬁltscﬁf%m%ulﬁl ﬁy¥{l g'oﬂﬁ&nﬁfy%sﬁ%t&ﬁke@&%%‘}l In

fromthe grou consi st ng

SHo ?IBP%?J@CEtSbﬁ PIREY B ?ptlonﬁlly sphgtifogee, pyridinyl. When R is optionally
sﬁ'h!itft@de@ F?'lgm Bx‘)é?érgdlj?‘Rgls%Pﬁol?ﬁﬂy@ﬁbstﬁﬁgd pyridin-2- nyl1 chtlonale

rrolo oxi'de, each opt1

3
SBhfivied pyidin- pyra PP 2 Sy P n A Do eispisiclly
ﬁ@nﬂly%ﬁstﬁ*@féﬂ nghﬂlagz ﬁforra;wbﬁm@[s%bérr&rle@whfﬁhrkﬁ yl,

pyrrolo %
pyr B 6{‘ % qnéﬁq# Wanegcﬁ ogHenady sphsiituted cycloalkyl. In
sﬁblbé::hbédifrﬁﬂts Rfis ayﬁélﬁmsaha:samtéﬂ Slohekydi Nyl sel ect ed

L;? F:%?a?? gmﬁ?ﬁgr?qg?ﬁl % If(ﬂ@l#l Rllé optionally substituted phenyl,
opyibﬁﬂlycs[uﬁstﬁuﬂé]i pyfidifidbnogitonblly @dituted cyclohexyl,

SRR AN e Y CE—

is [y berczim bﬁbaélhiep;srof dirmilla HeReis bptoifalio Bubstituted pyridinyl.

B% ?_18 8{:@ gmg% dc, ﬁfqngﬁla Haﬁ d1s optionally substituted cyclohexyl.

py r fokatdy ambi)qhyranth ofi f&myla 11, Réis phapt, ipgridint 31, 4—ﬂuor0pheny1 or
%? uted 15 In certain enbodi nents of formula I
I'S pyrrolo[2 3-c] pyridinyl selected from the

gr olp cartas mbodigieofs jbmnﬂ@{IZAS}s Cyyiol T3-b]dridinyl selected from

[
Bfo lép%uﬁ%;ﬂ yii %&1%1%2 b]pglqglﬁ > ]fand n%sfnl'olo[23 -b]pyridin-3-yl,
tlomaﬂzewbsmﬁqtqdepxrmlo{mwmm sleoed ﬁomnthb grolup cofisting of
is pyrrolo[3,2-b]pyridinyl selected from

I—
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the group consisting of pyrrolo[3,2-b]pyridin-I-yl,
pyrrol o[ 3, 2-b] pyridin-2-yl, and 20
pyrrol o[ 3, 2-b] pyridin-3-yl, each optionally

WOs9pE62998t ed. I n certain enbodi nents of for mPGEI/ER2006M168650

is pyrrol o[ 3,2-b] pyridinyl 4-oxjde selected fromthe
group consisting of pyrrolof 3, 2- b]pyr|d|n 1-yl
ﬁ«%[d@rc pyﬂidlﬂl 103[713%&01&{]2@315]@%&@22 ¥l drOprRiBo[ 230 Pyrldm 3-yl,

yrrol of each optlona

f‘s’l&‘bgPﬁl‘t &alb%@%%ré?lpay%bmmm dgforp &ersamap gansisting of
;ﬁ&rdl@[?}%}'b &1[151 ?1 ﬂrﬂ)lb[‘SCﬁ ﬁi E—f}‘rl afld b élb[gilg]pyndm 3-vl,

‘%ﬁli‘ gql a@ y&glg Pl—yorxlzdglsglegie&/ from the group
qa,yxsm{g:cﬁﬂiyyﬂnlbmmeWMI 4-@@@ pgﬁ&bmb]pjmdm 2- FI 4-oxide, and

sub ti.t s of rnula I
I o Y O RE SR AP B B e ko i alel S gr laypiding!
sela:asd ﬁbnﬂ@egfqmprdoﬁklﬁtir% o'f-pgix]rmd[B mc@byﬁrdﬁr Yiy4, pyrrolo[3.2-clpyridin-

RU 48 e Qv i Sich Bpeidtan it op pyrrolor2.3-
ﬁppsmmmjﬂ edlectddfrom lthcagmup ndnmﬂqtmg of pyrodlof2B-tlpyimlidin-5A¥,
bl 2 Bty s R o R i 7t Sp 0P
$Wﬂﬁuwd{3 2-d] pyri mdin-6- yl, and

pyrr lchlt%ﬂ gm%})&)ﬁlr[én@ oq"f&nz h A? %C %R)ﬁﬁ ?%j%{dénxi Felec}ﬁd from

subs ncertain e od et
pysropo2 Bet lofridis- ldyipyyriaie[@i3abpyyitin- 351, and pyrrolof2,3-blpyridin-3-yl,

i a1 )
pyr fAplceftan embpaiprents of farnyy la TG BOOTOBE28SBpyridinyl selected from
% g%ggﬁétﬂg%?g%olg[%f ngnoi %[ épn%ollg YL p%ﬁml 2- ¥r and
H.Wﬁoikt[ Qéfcszgugx}-éyyh e og_tiorwly substituted.

pyr gl
tg%r rlg lcg:[t%n Em%]la@;ﬁe{ngél dr}]“f&n)ﬂla MOk is js pyrrolof3.2-blpyridinyl selected from

gﬁO@ﬁ&PnglstmsQBEW@IQE%%bYHm%hy&.pﬁHQW%&bM@ -8fyl, and
fydrolBiba- H}byncﬁﬁ 3| §1 éb\éli bgil&m&ls%@wwpr

_ pyrrolopyr| i n oXIi of i
D ot P T AC el ERbiginsh avide

sé]é&éd FoHEME Srou E&@ﬁsx&tﬁ@&ﬂ eRt3, y b3SrRGd-¢01 BloRe 3 ydolo]3,2-

St Grids ol Prrioig oy ¥ b hstyparionahy

subsditied- C(=0) - NRth vvhereq |sOor 1, r is fromoO
and ea h.of RR ndent

R5, d,Rh i
L 13 e e T R S PRSP oo
thy gloap exsydisting d€ pyrodlofdyl- e]pynamopiyl, pyt@dﬂbm SURStidinui-gland

.substituents each of

f
Iﬁﬁ]gﬂggéﬁPﬂﬁg%gﬁgéﬁghQP%E%QX S al kyl, al koxy,
cyaro pcﬂt!ﬂlh embhdﬂmtdqf lfornhiAd HaAk ﬁ)pﬁroh[l{f@-ﬂ}’@ﬂﬁ&iﬁm@f selected

d d
A PSR e B St e PR RO 2 e gimicin-o-
yermd@:yneb(%fiﬂpyrwﬂdm 7ngrea<ﬂi apioniably subktituted. .

- [ OX

PhernBoneald bipBagiet sorhiifuls BN LIRS oyl Sfged
fmmﬁlearb@zdcmlems qutwn@[@ﬁed]emmliqmﬁyﬂrmlrmﬂg{B;fZeﬁ]pylhnﬁldm -6-
sh ¥ pyrePIEE L 2\ Bl 1 Gy el P21 eac
pr efle eertdiy cmpodimeptsraf hrofuda B, b p;pmgﬂofﬂ 3-dypyrimidin-7-yl,
pRwoldPh 8ldpsidih AV P28l bl pyridin-3-y1, pyrrolo[3,2-b]pyridin-1-yl,
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pyrrolo [3,2-b] pyridin- |-yl,
pyrrol o[ 3, 2-b] pyridin-1-yl 4-oxide, pyrrolo [3, 2-c]
yridin- |- yl, pyrrolo[2,3-c]pyridin-1-yl,

P yr
W%W-ﬁwws’ 2- C]rpyr i d| n- 3- y| , or PCT/EP2006/068650

pyrrol o[ 2,3-c] pyridin-3-yl, _each of which is
optionally substituted. 20 In certain enbodinents of
pyerolalB2-B1piridin- I-$! 4y£id8 pesrylol IR pyrdiropiyl, Pyarolo] 2,3-c] pyridin-1-

AR AR NG T T

fudktimtetlal oal ky], hal oal koxy, cyano, al kyl sul f onyl oxy,

- -S(OrRR: - 9 .NRgRh; < .
: E %%’%ﬁ 96%9%&51;“( X%%‘)Pé“laﬁ?é‘ I r3Frolppypiding! qrpyppolopyridinyl
H;oxalegeacln ohwhich 1RiptioRglly subelitRiedivath ortependent byfour substituents
I HeR I i di

U8 B8RS e Py PRI AT oy, oo,
ékoﬂsﬂfpnﬂoadf(ﬂﬂi)qﬁf@eriv@gHi)hNBéRhom HETH,) sObs®)-INRERE svhere q

. t . r 1
SPEb i 0l 618 4, Epd BEERERLRD ohd K08 BELRAAG R MBS or allyic R
iaphanyy aviginyloer ¢ygiphoxyl.ahiyof whiddisoptiondllyRebsitutedR@ith one, two,

| @y%‘érhog’?cﬁﬂlﬁﬂ@ﬁlttf‘e#MCﬁgP@ﬁicﬁ B iﬁ‘!rléi)\éh(;/enggrsa&%(fﬁ%ﬁ alkyl, alkoxy,

ne . I'n such enbodi nent s ma
pyRa, brlophaleatkdi helekexy, aeryakd oy hydrouyalkyb apt onppf R and R is
PYESdRh YRYE kY cgg%} 1|Zalldr1; p@ﬁg%gg%_e .ol shich é}ﬂﬁa@@g}g% é“ny':ly be

substi t ut ed. n such

ts At
PEOIRAYBSipr 1-¥h @VFOIDYTAiBr2-Hy PyYrEppyidiroilior N-pride thegest each of

WhichRiopRoAlyaRbdimal! ih SR ehbbihReds, APE pFBESbly pyrrolopyridin-1-
preferably Ar is optionally substituted™ ]
& C&’[YIZSX@-‘%]}% 9F Nprf?@ﬁi%th?!e?fs eaqhpfsiigios ARonsly sestitpted. and

%&d;waﬂ_abg{w&i %y&owgz_,i-a]tﬁhhm-wtzg ' bwt%ﬂb%fdm-gljt%, 3
ridinyl, . the subject conpounds paybe réepresented . .
e R SRR A AU S o i A R o R
RepyHblof R3] fidin- 161, pyridldR3, 2R pirddin-3M1ed:Gyfrold] 2 BL] Aidin-3-y1,
i nteger. from.0 to 3: qug of R4 and RS is
try- ,al koxy, cyano, al kyl, halo,
?E%‘@%g*ﬁ%ﬁ °|P§}°nﬂ§/c?PB§% | k I kyl, hal
]: S( @h gafcain gﬁbamigmnﬁ( ﬁ@ﬁdﬁ%&{m Amfpgﬁiorbpwnsdjﬂﬂ opbRgeT
0] to,2, n acn o a S
TRARBEA SRRy W7o FEEEA 5P R EnS s srrdently slocted from
M@P@mmﬁd, jlaloalﬂckiohgloa]hg@n?{mll@,l aligyl sp1faglang, —( Cériz)q-S(O) RE
| auE0,  di yhamnohenhalko. - SO LR': -an
R LR R RS AR R i 0 s 30 152 aggch of
Binkf, emtR' ivfindeRen dontiphydrRben o aliitd) énptenyl, pyrivinylogenciohexyl,
&kn 8{‘ ‘blyil;h is%Bgoﬁlly sﬁgstﬁ&gd @%h%rng, t%, El?&:l J}%guths%{)%‘rﬁ]cnts each of
which is independently selected from alkyl, alkoxy, cyano, halo, haloalkyl, haloalkoxy,
alkoxyalkyl or hydroxyalkyl; and one of R” and R’ is hydrogen while the other is alkyl,
preferably methyl. In such embodiments Ar may be pyrrolopyrimidin-5-vl,
pyrrolopyrimidin-6-yl, or pyrrolopyrimidin-7-yl, each of which is optionally substituted.
In such embodiments Ar is preferably pyrrolopyrimidin-5-y1 or pyrrolopyrimidin-7-yl,
each of which is optionally substituted, and more preferably Ar is optionally substituted
pyrrolo[2,3-d]pyrimidin-7-yl. '
In compounds of formula IT in which Ar is optionally substituted pyrrolo[2,3-
b]pyridinyl, the subject compounds may be represented by formula I11:



In enbodi nents of fornmula Il wherein Ar is optionally
substituted pyrrolo[2,3- b]pyridin-1-yl, the
unds of the invention naybe nore speC|f|caIIy of
WQB\O%ZW V: Rs NR NRRIV, 15 wherein i nPCREP20R(68650
R3, R4, R5, and R6 are as detihged herein. In certain
enbodinents of formula IV, the subject conpounds
maybe nore specifically of farmula IVa or IVb: RS R

(RBYm\ | \ R4 (R6)m \ 2RI NRNSR WN- R

I Va; b 1Vb; wherei ng-s " , 1? R5, and R6 are
as defined herein. Prerggdbd Rsuch 220 conmpounds are
of formula I Va. HweMmmnm1soffmnﬂhllvmaan

¥herkisa Optionally substituted pyrrol o[ 2, 3--
b] pyri din-3-yl, the caonmpounds of the invention maybe
mor e B FeR0 Pregen FYmSFoBor mul a V: WO 2007/ 062998

PCT/ EB&Q@ER%&@QS md%eﬁdcﬂ%r Iﬁgﬂr@en( BRoty, Band! vk dyl halo, —S(O)rR

wherein in and R6 "ar'e as

5 herein. Iﬁméertaln enbodi nents of fornmula V, the
subj ect coPoOINRERIRYWAE RIS an ﬁﬁ@@f fromal dom #fd éa@ﬁ %PR‘aRg and
Va or Vb: | " Rﬁ)nll N N

5 R Va ggz %Rﬁﬁﬂ’?@ﬁ%‘?tkﬁiyﬂmgﬁ“ orghyli R’ R4, R5 and R6
~are aactiRtis lﬂ&iépélﬁfeﬂtlﬁ a]]ﬁbcﬁ,fc@ﬁlﬁb|aﬂty§hkﬁhlo ﬂﬁﬂ'&ﬁﬁi&d&ak&ﬁmmo

of f or mul 6fnal . -S(0)R'; and —C(=O)NRER"; wherein r is an integer from 0 to 2,
10 and each of R, Rt and R® is independently hydrogen or alkyl; and
RY, R? and R? are as defined herein. .
In embodiments of formula IT wherein Ar is optionally substituted pyrrolo[2,3-
blpyridin-1-yl, the compounds of the invention may be more specifically of formula IV:

15 wherein m, R', R% R’, R%, R%, and R° are as defined herein.
In certain embodiments of formula IV, the subject compounds may be more
specifically of formula IVa or IVb:

R’ R’
= =
@ | Mg ®—_ | M
N N N N
/J\/\ R’ J\/\ R’
R N~ R N
! I
IVa; IVb;

wherein m, R', R% R?, R*, R®, and R® are as defined herein. Preferably such
20 compounds are of formula IVa,
In embodiments of formula Il wherein Ar is optionally substituted pyrrolo[2,3-
blpyridin-3-yl, the compounds of the invention may be more specifically of formula V:
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15

In enbodi ments of fornmula Il wherein Ar is optionally
substituted pyrrolo[2,3- c]pyridinyl, the conpotes of
the invention nmaybe nore speC|f|caIIy of formula VI:

WO07/062998R3  ~R6)M N R Rz 10 H VI; wherein PGI/ERH06/068650

R2, R3, R4, R5, and R6 are asgdefined herein. In
enbodi nents of fornmula Il wherein Ar is optionally
substituted pyrrolo[2,3- c]pyridin-1gyl, the
conpounds of the invention WE be nDLe specifically
of formula VI1: R6 (R6)m I NNMR-™r'v ' N Rg R VH;
15 wherein in, R, R, R3 and R6 are as
defined herein. In ceghal jments of fornula
VI1, the subject conmpouhd$speyhé nore specifically
of formula Vila or VIIb: W 200%6062998

PCT/ EP2006/068650 -25 R Rs )m N | YN(RS Il Ra N

3' S Whereit! m, RCRTR®, RY, RSIﬁrrd:Rq:ﬁeVé definedRAervinM V\her ein

R4 and arge. as defin rei
b 1B a1 CRTOm b s Y thegpEieS PR aeY Toore
satifchliyenfosmafa Vaosr:a || wherein Ar is optionally
substituted pyrrolo[3,2- 5 c]pyridinyl, the conpounds
of the invention naybe nof e speC|f|caIIy of foﬁnula
VIIl: RSR 6 NF 3RXR3VI Il; wheRei, NR‘
R2, R3, R4, R5, and|R6 are as deflned her

R Va; K Vb;
wherein m, R', R% R*, RY, R®, and RS are as defined herein. Preferably such
compounds are of formula Vb.
In embodiments of formula IT wherein Ar is optionally substituted pyrrolof2,3-
c]pyridinyl, the compouds of the invention may be more specifically of formula VI:

g, R
3.
R
6 = l -
Rz I .
Naw R‘ Rz
B VI;

wherein m, R, R%, R®, R*, R®, and R are as defined herein.
In embodiments of formula II wherein Ar is optionally substituted pyrrolo[2,3-
clpyridin-1-yl, the compounds of the invention may be more specifically of formula VII:

R
~
®); =
Na N
Rl /RS
|,
K VII;

wherein m, R, R% R*, R?, R’, and R are as defined herein.
In certain embodiments of formula VII, the subject compounds may be more
specifically of formula VIla or VIIb:



In enbodi nents of fornmula Il wherein Ar is optionally
substituted pyrrolo[3,2- c]pyridin-1-yl, the
conpounds of the invention nay be nore specifical

wo, ‘r’%ﬁ%’?ﬁl alX RS N~ ~R6)ml Ra 0 RNR3 1&?%#&3/6!068650'
wherein m R, R2, R3, R4, RG25and R6 are as defined
herein. In certain enbodinents of formula I X, the
subj ect conpounds nEy be nore specifical Ry of

formJIaIXao/X"RsRs N ; Ra
R-',, J/\ NeR3[RL I HNRS Rz | XagyRe | 37, pherein
m R, R2, RINKI~RS, and R6 are” d&ygefiyied herein.
Preferably such cgnpoundssare of formil % IF
enbodi nents of f a ™ wherein Ar isgwoptonatTy

2

substituted pyrrol of 3, 2-kb] i.dinyl, the con'péuundgm)
of the invention maybe nore écifically of fornu
X \WDeRDOF, BEFIIR’, RGR ERRRI640 68650ed h@6in. BrdRbrably yuch

céggag?d@rgo g{.lgiawzp., Rl, R2, R3, R4, R5, and R6 are

I ned herern. Tn enbodi nents of fornula I
whe e embadinieptsoyftforomes Hywhsudis tArtiudpenaliy subbtofi @4 pyrrolo[3,2-
' 6z 1=yl f ' i.0 —

5 e cdrtfounds BEaiCHRPANHER Enc e bt LANARI R effess vim:

( N~ g ¥
| -
X : L,
| NE R
wherein m, R!, R?, R°, R*, R®, and R® are as defined herein.
In embodiments of formula IT wherein Ar is optionally substituted pyrrolo[3,2-

c]pyridin-1-yl, the compounds of the invention may be more specifically of formula IX:

N/
®) = I >
x N
I{l)\/\N/'R3
. |
10 : R IX

wherein m, R}, R%, R®, R*, R®, and R® are as defined herein.
~ In certain embodiments of formula IX, the subject compounds may be more
specifically of formula IXa or IXb:

2 L,

15 ~ wherein m, Rl, R?', R3, R"’, R’ ,and R® are as defined herein, Preferably such
compounds are of formula IXa.
In embodiments of formula IT wherein Ar is optionally substituted pyrrolo[3,2-
blpyridinyl, the compounds of the invention may be more specifically of formula X
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15

s RLNCR5RX:; whereinm Rl, R, R3, R4, R5, and
R6 are as defined herein. In certain enbodi nents of
formula Xl, the subject conpounds nmaybe nore

WOZBE 5298 al I y of fornula Xla or Xlb: RS Rs NCI/RP2006/063650

(R6). / | Ra(RE)M/ | RaR-BRR,,," VINR ~~ 7
3~"3R Ma; R Xib; 10 wherein m Rl, R2, R3, R4,
R5, and R6 areas defined herging Preferably such
compounds are of fornul a i
formula Il wherein A4t [ Nibstit ut ed
pyrrol o[ 3, 2- bipyridi nyI xrd R S a pond t hat
connects the nitrogen atom to ‘one of theX| ng carbon

at o efdin ﬁ{ R! {RPERE RIS URRISR Ofre H@eﬁh@d’ﬁ&fm&lo 26 may be

mor e speci |call’fy of fornula XII: Ra
Rsi rI.aRmbsdmyealts@ formyp Brvgheseip g lmptwrasﬂy = stltp@d pariglo[3,2-

if- 185, {08 ChRpGul Rt R inldhtiBAROMI t¥BRES péc]ffcgjﬁ{%fif&mula IX:
vvhere| n At is optionally substituted pyrrolof
dlpyr| m di nyl, the conpounds of Kt he invention may be
nore specifi caI ly of for WO 2007/ 062998
PCT/ EP2006/ 068650 - 2%";
XH; wherein nis an int rromO to 2, and RI,

R2, R3, R4, R5 and R6 are asngéQ).e\dN,R*

L,

R XI;
wherein m, R}, R, R’, R*, R®, and R® are as defined herein.

In certain embodiments of formula XI, the subject compounds may be more

specifically of formula XIa or XIb:
R’ R’
A =
®9; [ ) ®); [ )=
\ N S N
Rl)\/\N/RS B k/\N/R3
¢ Xla; 3 XIb;

wherein m, R", R, R, R*, R?, and R® are as defined herein, Preferably such
compounds are of formula Xia. '

In embodiments of formula IT wherein Ar is optionally substituted pyrrolo[3,2-
blpyridinyl and R?is a bond that connects the nitrogen atom t6 one of the ring carbon

atoms of Ar, the compounds of the invention may be more specifically of formula XTT:

BN \-_)'\Rl
XII;

wherein m, R', R®, R*, RS, and R® are as defined herein.
In embodiments of formula II wherein Ar is optionally substituted pyrrolo[2,3-
d]pyrimidinyl, the compounds of the invention may be more specifically of formula X



herein. In enbodi ments of fornula Il wherein Ar is
optionally substituted pyrrolo[2,3 5
din-7-yl, the conpounds of the invention
wq,ig%@z%r e specifically of fornula MW Rs NGHEPI0{6/(§8650
RO NR RXIV; wherein n, -Bl; R2, R3, R4, R5, and

R6 are as defined herein. In certain enbodi nents of

formula XIV, the subject c oghds maybe nore 10

specifically of fornul ay : @B Rs (R6) I \

R ~6la | Ra ~ " 3@&; ENiR NR ,.iW

Rz XlVa; Rz Xl Vb; wherei r R2,®R3,. R4, R5 and

R6 areas defined herein. Preferably sucﬁﬂﬂbonpounds

ar e vierdi® hRArdin¥eMofroth 18 PDRH RERE R30f*, ROEIRBark hs defined

wherein Ar is optlonally subst’i t ut'ed’ pyrrol o[ 3, 2- 15

lHTﬁ@Tldlnyl N- oxi de, the conpounds of the invention

may g efboeinsdeCofitoamblh Y wiereih @&m;mmy &bstituiaa F@ﬂml&[\h 3-

wher.ein |n
s @RW&%@H&F&@' ShrBPaiutds Of 15 AV aREPB P O b RS f formula
Xv:formul a | wherein Ar is optionally substituted
pyrrol o 3, 2- 20 b] pyri din-1-yl N-oxide, the conpounds
of the invention maybe nore spgcifically of fornula

XVI : N7
®; | R
x N
Rl)\/\N/RS

L,

XV
wherein n, Rl, Rz, R3, R4, RS, and R® are as defined herein.
In certain embodiments of formula XIV, the subject compounds may be more
10 specifically of formula XI'Va or XIVb:

5

R R’
N¥~ N¥
{Rﬁ) ;_R\ I \ r* (Rﬁ) mr
N N Xy N
Rl/j\/\N/Ra : Rh.-“J\‘/\N/R3

2 EZ

B XIVa; R XIVb;
wherein n, R', R%, R>, R%, R®, and R® are as defined herein. Preferably such
compounds are of formula XIVa.
In embodiments of formula IT wherein Ar is optionally substituted pyrrolo[3,2-
15 b]pyridinyl N-oxide, the compounds of the invention may be more specifically of
formula XV: *

(R)

wherein m, R, R%, R’, R*, R’ and R® are as defined herein.
In embodiments of formula I wherein Ar is optionally substituted pyrrolo[3,2-
20 b]pyridin-1-yl N-oxide, the compounds of the invention may be more specifically of
formula XVI:
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15

20

WO 2007/ 062998 PCT/ EP2006/ 068650 -28 ORs /N1 \ N
3 R NCRR XVI: whereinin, R, R2, R3, R4, R5, and
R6 are as defined herein. In certain enbodi nents of

WO goi1e2898XVI , t he subj ect conpounds maybe norBCT/EP2006/068650

specifically of formula XVia_gg.XVIb: N* N Rs ~R6)m
Il Ra (Re)m/ | Re 5 R~ XVla; R XVIb; wherein m R1,
R2, R3, R4, R5, and R6 areyas defined herein.

Preferably such conpoundle+are fof formula XVla. In
certain enbodi nents of a ornmulas I11-XVI b, one
of R2 and R3 is hydrdy 2 tATeRot her i s al kyl,

It

preferably nethyl. 10 In 'n enbodi nents of any
of formulas II11-XVIb, Rl is _gptigmal Ly substituted
aryl, preferably optionall yRsubst it Eft ed phenyl. In
certain enbodi nents of any of for mulkas Kwi;- XVI b, R1

is optionall Hhbst .t U ed, bhet er . In such
enbo %@Hf@%‘ﬁi’g r}% e‘?{ef‘%?ya%ﬁ S%P?e%bst i t ut ed
pyr i Hicesthin ekibedimdits ofonnila 60| thy sishjés témhpdemis may be more

[N a\Y] r.ef bl .is optionally substituted
%@%%%EfoﬁP?ﬁ%p fi)s%‘ﬁﬁ& |y substituted pyridin-3-yl
or optionally substjtuted pyridin-4-y4-, and nore
specifically i ofal | y substituted plridjn-2-yl or
optionally s ] ed, pyridi n-3-yl ¢ '
enbodi ne ¥ ormul as %% |
optionally subStityted cycloalkyl, prefefably
optional |y substg f ohexyl. In ier-WN/RS
enbodi ments of any of farmulas II11-XVIb, R isj
phenyl, pyridinyl, or 20 cy¥dlamhexyl, each of ®hi cHVIb;

i ' | tat d [ ' f

- BT, R 0PRSS
eampaundere of fopmalyKVia n certain enbodi ments of any of

for ni‘él!cﬁz;zrﬂx o8 ¥inPen ¢ z{nﬁ og%%mg% Il Yol el Jf *Rg?ﬁld R® is hydrogen

pyri . 25 In certal I ments of any
sk they pehsr 1 plkykpreferaldy meshydhenyl | pyridin-3-yl, 4-
f1 Uk QBRER ¥inboBfm &XERRG Y formulas II-XVIb, R! is optionally substituted

aryl, preferably optionally substituted phenyl.

In certain embodiments of any of formulas IT-XVIb, R’ is optionally substituted
heteroaryl. In such embodiments R’ is preferably optionally substituted pyridinyl. When
R ié optionally substituted pyridinyl, preferably R’ is optionally substituted pyridin-2-yi,
optionally substituted pyridin-3-y! or optionally substituted pyridin-4-vl, and more
specifically optionally substituted pyridin-2-yi or optionally substituted pyl'idm—3—yi.

In certain embodiments of any of formulas ITI-XVIb, R’ is optionally substituted
cycloalkyl, preferably optionally substituted cyclohexyl.

In certain embodiments of any of formulas TI-XVIb, R’ is phenyl, pyridinyi, or
cyclohexyl, each of which is optionally substituted.

In certain embodiments of any of formulas III-XVIb, R' is optionally substituted
phenyl.

In certain embodiments of any of formulas ITI-XVIb, R* is optionally substituted
pyridinyl,

In certain embodiments of any of formulas II-XVIb, R' is phenyl, pyridin-3-vl, 4-
flnorophenyl, or cyclohexyl.
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WD 2007/ 062998 PCT/ EP2006/ 068650 -29 In certain

enbodi nents of formula I11-XVIb, R4 is hydrogen. In
i.n..enbodi nents of fornmula II1-XVIb, R5 is
W(ﬁé’é?’@gzgebﬁ In certain embodi nents of any of fByHEP2986/063650

[11-XVIb, each R6 is independ@atly halo, am no,
al kyl am no, di al kyl am no, al kyl, cyano, or alkoxy. In
t hed ceriaip smbrainmen tyafdormnds [Y-XVIs, R ibydrpganhl or o,

br ong cefiBh @Mdm@éﬁ@ﬂﬁ’fofnﬁﬁﬁ’ fﬁ’-@ﬁ?ﬂk Rﬁ?éﬁ%h gep 5 [y no. More

pref erably, [oro Xy, or
met Hf lcamain embpgimests ofiany effsoniine Hi-SO\b, @nly fs independently halo,

zfnﬂhmﬁlﬁjﬁaﬁbb DiamMd, §]kglé95hné' 01%&)(56 tieé?el'&a&'é RS is preferably,

met hox |sopropoxy, 1n céertal
fErorR L IAERHRIORL, BAIOEY, cmon@pa@pm, nmy&ammm Mc@e prefetably, RS is

@[H}o%eﬂhsxﬁﬁogmpo*p oah{gmylarﬁljngoxy or al kylami no. In

certaln errbourentso of formulas I11-XVIb, mis

0. 1R AR AMBORRFOE nY St frmaly I6Flbr it Ger ). khd RE iswhioro,

mah&xy,ﬁaﬁmﬁéxy@rhmmghgoxy and is located at the
4 p S|t|0nemga certaln e Odl nments _of any of fornulas

dments ofapy € frmahaﬂhm misy) gn) keng Rajsdalo,

alll@llaﬂ@ayeﬂa]ﬁﬂaﬁlhﬁ)s or 7-position. In certain
las, X1, XV, XlVa, and

d| nts f .any of for
XIV %@HEF\{“SF%&P%O PSS VIR 0. | ocat ed at

t he mcm Em@ﬁdnﬂdntsﬁﬂhﬁjabﬂfoﬁ:ﬁ’@mﬂﬂﬂm Sn &f1, b4 RUis @80, alkoxy
III f are hydrogen. In certain
%%41? OIbf fornulas 111-XVIb, one of R4

and IREentfﬂn hxylﬁbmgﬁaﬁts ozanﬁaﬁorrhela@m X agd KYB, m BY12844 R® is
aﬁ‘%"ﬁﬁﬁ?‘ils + afg(gly n_ cer7 |n enbodi ments of any of
ci )?Vf}be P8P 1, R is optionally
subdi certeire empbdimen ts odaniy mﬁfermﬁlaﬁxnar)dVRSNas alyHMAg s 1, and
7 ref. rably methyl. In
I%eg#aﬁ glhbgg'glélgc% fthe{R 8 % ormulas 111-Xxv b, mis
o ofn gertain embod:ptentsmélfdrmu% THLXEIb, Ruimﬁﬁ)inehydrog@ne

C&%ﬁn h r Kyl .

pr e?%r ygﬁﬁgét)(ﬁn%xg %g)ﬂ?ﬁﬁ 1%11 %gpg&gb’ °§}‘8ng %ndgr}Shydm"en
apé thegtherdpilbili ewene.dialsf oraatisoxyf  f or rrul as I11-XVIb, mis ,
0o ne

R el f’ﬂlﬁ%&%‘e%ﬁ&%ay%f BITaL O AR N Gr 1, RS oBlonany
Sﬁ‘?@ft&%ﬁhgﬂy}@ ghe 3 g R lﬂsydacmn Iaydi ﬂ‘oigtﬁhgzr inaikiylepreferably
m¢hyis i ndependently hal o, cyano, alkylamno, or

al Koxy. 30 In such enbodi nents optionally substituted
phe#g/FchﬁHyerﬁbom@hsﬂof apt idprantlps BLKYTH, mutsdkbr loReis optionally
sﬁ%tutwpl%yg Bmf: BER? dnld s Ndbe eﬁla!ﬁ){ khe (?L&grqg‘ AkeyICpiRRPably methyl,

, hal oal kyl , hal oal koXy, ~al koxya
aﬂ@&r EI 3}{9?1}’ Bertai n enbodi ments of any of

for ml&siﬁnﬂ drhba@hlnts B Sy & f&fmdias IN-xEh, Plsioral kYis optionally
substituted phenyl, one of R*and R* is hydrogen and the other is alkyl, preferably methyl,
R*and R® are hydrogen, and each R® is independently halo, cyano, alkylamino, or alkoxy.
In such embodiments optionally substituted phenyl may be phenyl optionally substituted
one, two, three or four times with alkyl, alkoxy, cyano, halo, haloalkyl haloalkoxy,
alkoxyalkyl or hydroxyalkyl.

In certain embodiments of any of formuias II-XVIb, m is 0 or 1, R! is optionally

substituted pyridinyl, and one of R* and R’ is hydrogen and the other is alkyl, preferably
methyl. In such embodiments optionally substituted pyridmyi may be pyndmyl '
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substituted pyridinyl, and one of Rz and R3 is
hydr ogen and the other is alkyl, preferably 35
net hyl. I n such enbodi nents optlonally substituted

WORPTRR2MB may be pyridinyl WD 2007/062998  PCI/EP2006/068650

PCT/ EP2006/ 068650 -30 optionghly substituted one,
two or three tines with al kyl, al koxy, cyano, halo,
ioﬁaﬂ)kstllbstltufealoﬁ&l tivoxy thrad ﬁmeyezﬁtk)a]kyp alkby eoatyah Ay, haloalkyl,

i SRt o P s o e Eb Bt R i et boricin-

3}§/Idrlglyf1kmil-bylm|s Oor 1, R is optionally 5

and i PR #fb%u?%%%%&?@%tm& onkdl & iignany

' s‘ﬁbst&n&dlcydoh:egglnond asfféun& rfﬁmdr@ntand dptdtherds m;zy1 preferably

%Eg]{, az%cij{{e%;d Igyag‘!: 0 en {fﬁr 1y nglyocdlu%gnetxﬁpu(frﬁ suri)a 1l‘u¥ed

one, i MeS
Gtlebsxyl may be oycldham 0ph@tlacﬂa Ismmuth@bm m@ mythree times with alkyl,

R A S S e

1 0 ﬁmwntnumn@omndmf'ag@rim saﬁubc mcéwlﬂanﬁthe invention are

§%éq$ (C) or [MrH N CH3 1 N
Ve 7 -met hyl am no- 296 1-phenyl -propyl)-7H N
prrrolo[ 23d] pyrlmd?fﬂBﬁﬁlNCI—l yl]-am ne /N

2rENT A (S=phenyt—=3= "é'};'l
pyrr ol oiugﬁlgé/d]pyrlmdln 7-lyl - E%ﬂ-@ [ gropyl)-amlr‘l&é)(ﬂ
Nl 0{1~ 3 cit-) Methyl -(3-pheny| -3- 266 N or
pyrrol o[ 2, 3-b] pyri di n-1-yl|- N~CH [M+H]
H.~CH, _ _
1 N== Methyl-[7-(3-methylamino- | 296
(\N 7\ 1-phenyl-propyl)-7H-
i pyrrolo[2,3-dlpyrimidin-4-
N=
2 \, J \ Methyl-(3-phenyl-3- 267
) o pyrrolo[2,3-dlpyrimidin-T-yk- |
©/J\/\h€/ ° propyl)-amine
3 Y I\ Methyl-(3-phenyl-3- 266
N pyrrolo[2,3-blpyridin-1-yl-
©/J\/\ﬁ’CH3 propyl)-amine e




H propyl)-ani ne e WO 2007/ 062998 PCT/ EP20061068650
-31- H4 NMCH Met hyl -[ 3-phenyl -3-(1H 266 3

rroI 2 3-b]pyridin-3-yl)- propyl]-amne NNH N
(g 7’962? Met hyl - (3- phenyl -3- 93.9-95.5 N  PCT/EP2006/068650
pyrrol o[ 3, 2-b] pyridin-1-yl - N3N.CH propyl)-amne o
6 / Methyl-[3-(4-oxy- 282

pyrr ¢l of - D] pyr}lédl n-1-yl]) N 3-phenyl- propyl I-amne
H H - Chl or o-|l | o
b 9; rid - 3 pheny! - Mﬁ%@ l}éﬂﬁ{e?ﬁ F-am Vé%cg
H N } HSCON 3- (5 Met hoxypymdidi[@l%]?}’ﬁdmggﬁ) N
b] pyii di ) -3-phenyl -
pfopyl![] - ¥l -amine N9 \per WS (3- phenyl - B- 266
N| py# rod ﬁ-c]pyridin-l-yl N CH3 propyl)-am pe H
—N
5 N /N Methyl-(3-phenyl-3- 93.9-95.5
_ N pyrrolo[3,2-b]pyridin-1-yi-
, CH * .
ﬁ/ 3 propyl)-amine
S
6 / N{ Methyl-[3-(4-oxy- 282
N/ pyrrolol3,2-b]pyridin-1-yl)-
N 3-phenyl-propyl]-amine .
N
H
] _
7 N\CH [3-(4-Chloro-1H-pyrrolo[2,3- | 300
L 2 b]pyridin-3-yl)-3-phenyl-
| X N\ propyl]-methyl-amine
o
NTR
H.C—. N .
8 \’ 7 [3-(5-Methoxy-pyrrolo[3.2- | 296
N blpyridin- 1-yl)-3-phenyl-
. ©/}\/\ﬁ/CH3 propyll-methyl-amine
= 7
9 & 4 N Methyl-(3-phenyl-3- 266
N pyrrolo[3,2-cJpyridin-1-yl-
_CH, .
(:H\/\ﬁ propyl)-amine
cl ‘




Cl WO 2007/ 062998 PCT/ EP2006/ 068650 - 32 H 10
N, CH3 [ 3-(4- Met hoxy-1H 158.7- H ~o
rrol o[ 2,3-b]pyridin-3-yl)- 159.4 )
WOS%’BH‘&%%S propyl ]-methyl N N anmine 11 N PCT/EP2006/068650
Met hyl - ( 3- phenyl 3- 266 b N.3p.
pyrrol o[ 2,3 c]pyrldln 1-yl- N~CH propyl) amne H N

1P Met hyt - pyrldlﬁn 3-yI-[3- zb/
pyrrol o[ 3 ' in-1-yl- pro I) amne|H_N
PRO ) 15 37 et M) 138.7-

gpﬂ' oroIp. 2 by "R szmﬁ“‘ﬁ@z% e
2} 2 | yl -
pyrr ol ol 2, yri di n- 3-yl|) ?;Spg r@i’ércif’ryﬁp‘?f:q‘ylam ne N N

19}

H 15 Mty (S) - 3- phenyl|-dnfigH 266 H
pyrrol o[ 2, 3-b] pyridin-3-yl|)- CH3 propyl]-amne N NH
WO 2007, 2998 PCT/ EP2006/(068650
1y N /N Methyl-(3-phenyl-3- 266
N pyrrolo{2,3-cjpyridin-1-yi-
N ‘propyl)-amine
H
2] &7 N ' | Methyl-(3-pyridin-3-yl-3- 267

pyrrolof3.2-b}pyridin-1-yl-

N
(j)\/\N/CHa propyl)-amine
- H
N

3] & /N Methyl-((S)-3-phenyl-3- 160-162
_ _ ' pyrrolo[3,2-b]pyridin- 1-yl- (HCl1
H/‘ CH, propyl)-amine Salt)
14 Methyi-[(R}-3-phenyl-3-(1H- | 266
ﬁ\ pyrrolo[2,3-b]pyridin-3-y1)-
| N CH, propyl]-amine
s
NN
15 @ Methyl-[(S)-3-phenyi-3-(1H- | 266

H pyrrolof2.3-b]pyridin-3-yl)-
“\/i’/g\r \CH3 propyl]-amine
o




-33- N 16 S)-6-Methyl-9-phenyl- 264 N
6,7,8,9-tetrahydro-3, 6,9a- H3C-N
triaza-benzo[ cd]azulene H 17 N, CH

WORPHI2243_ phenyl - 3- (1H 266 3 PCT/EP2006/063650
pyrrol o[ 3, 2-b] pyridin-3-yl)--i33propyl]-amne NH 18
[ 3- Cycl ohexyl -3-(1H 272 H

pyrr@lof 2,38p] pyridin-3-yI)) \ CH3 '
oyl ] - th m ne N N L.0 1 N

RAE?ﬁ | :! [ 3> i n- 3- yl -3- %%’h@t}tﬁ-—g—&eny}_ 264
1 H

( X_gég o[ 2N3- b] pyri di n-|3,7.89) tepatoyd-B6 ne | N N H
F| 20|[ 3- (A_FlLxay o~phenyl ) -[3-( 1H: 28 H

pyrr ol of 2, 3- b] pn- 3-vyl %n{aﬁ%a—zﬁﬁ’g]aﬂﬂﬁm H IN 21
[{S)43-(7-Met hox¥ 96 H Q~~
pyrrolo[3,2-blpyridin-1-ylN)- 3 (N _CH3

3 phe_nyl ropyl ] - et hyl - gm ne WD 2007/ 062998

PCT7 EP2@Q6/ H686R0N Methyl-{3-phenyl-3-(1H- 266

pyrrolo] 3,2-b]pyridin-3-yl)-
propyl]-amine

H
18 [3-Cyclohexyl-3-(1H- 272
| H pyrrolof2,3-bjpyridin-3-yl)-
' | Ny A \CH3 propyl]-methyl-amine
=

NT N
=N FHa
19 N / N Methy]—{S—pyridin-S-yI—f%— 267
(1H-pyrrolo[2,3-b]pyridin-3-
| R N yl)-propyl]-amine
'N/ H
F
20 [3-(4-Fluoro-phenyl}-3-(1H- | 284
H pyrrolo[2,3-b]pyridin-3-yl)-
N, ropyl]-methyl-amine
A cH, propyl] y
[
NT R
N
21 A [(S)-3-(7-Methoxy- 296

=0 pyrrolof3.2-blpyridin-1-yl)-
? N/CHs 3-phenyl-propyl}-methyl-
H .
amine




- 34 Cd 22 [3-(4-Chloro-pyrrolo[2,3- 300

b] pyri din-1-yl)-3-phenyl- N N propyi] -nethyl-am ne

H CH3 23 HC NCH3 [(S)-3-(4-Methoxy-IH 71.1-72.7 o
WOR0BT/R62M80[ 2. 3- b] pyri di n-3-yl)- (TFA PCT/EP2006/068650

3-phenyl -propyl]-nmethyl - SaltgsN amine H 24 H C-

NCH3 [ (R)-3-(4- Met hoxy-1H 68.5-70.3 3 CH

PYTT 91 O] Zo13- bl pyridin-3-yI) = (TFA
3t phenyl -fpropyl ] - met hyl - Sal t am ne -N {25 H
3 RTB N A et hoxy- 11 a3 Lgbrgpymoior2 3 | 500
pyrr ol N pyri di n-3-yl )b]b idin-1-yl)-3-phenyl-
3t pyi dNA- | -propyl]- Nine -amne N H26 HN
Met hy! - [ 3- phenyl - 3- (1H 2q@ropyismeyl amine
pyrr ol W3- yl))- N propyi]-amine H 27
H3C 3-( - I sopropoxy-j1H 124.0- H3C o CH3
pyrr ol ofZ, 3-b] pyridin-3-yl})- 126.5 \ \
3rphenyt—prapyH—rethy—(HE—N-N—=amre—Sa+—AH
23 @ [(S)-3-(4-Methoxy-1H- 71.1-72.7
- pyrrolo[2,3-blpyridin-3-yl)- | (TFA
3-phenyl-propyl}l-methyl- Salt)
amine
2| N;GHS [(R)-3-(4-Methoxy-1H- 68.5-70.3
| "o H pyrrolo[2,3-b]pyridin-3-yl)- | (TFA
| AN 3-phenyl-propyl]-methyvi- Salt)
N/ ﬁ amine
—N
251 .. \ 4 NFHB [3-(4-Methoxy-1H- 297
e H pyrrolo[2,3-b]pyridin-3-yl)-
] X 3-pyridin-3-y}-propyl]-
NZ H methyl-amine
H
26 N, Methyl-[3-phenyl-3-(1H- 266
CH
? pyrrolo[3,2-clpyridin-3-ylI)-
N~ A propyl]-amine
1l A
H
27 HSS\ E'\ 3-(4-Isopropoxy-1H- 124.0-
He' § CH, | pyrrolo[2,3-blpyridin-3-yI)- | 126.5
‘ \ N\ | 3-phenyl-propyl]-methyl- (HCl1
| N/ ﬁ | amine Salt)
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[3-(4-Chloro-1 Hpyrrolo[2,3- 301 <ci N

I.n-3-yl)-3-pyridin-3- CH3

WW%‘F& $11-methyl-amine NN HH 29 1 Ny PCIEP2006/068650
Met hyl -[ 3- phenyl -3-(1H 266 -8H3 pyrrolo [ 2, 3-c]
pyridin-3-yl) - propyl]-amine N/ NH c¢-CH3 30 -
[B-(4-Me y-pyrrol o[ 2, 3- 296
b i difn- 1yl ) - 3- phenyl - ( PV, ] - - ne
N 2 31 e Tet 13yl - (3-p#§’n¢ﬁt}- SRy fBtos P01
pyrrol oG8, 2- dhi n- 3. . glgipyidipSep)y Bipyadinn® N H
3p H C "p.) 3.1 ) th yl]- i75
2L CH pyrrolo[ 2, 3 yﬁ?k‘%ﬂ@%@l !’m@
yfLll- B- N Propyl]-anethyl - N am ne Sal t) N
a3 N" 7 H

H
29 N\CH Methyl-[3-phenyl-3-(1H- 266
: pyrrolo[2,3-cjpyridin-3-yl)-
| = A propyl]-amine
N~
H
O—CH,
130 | = [3-(4-Methoxy-pyrrolo[2,3- | 296
\N Y b]pyridin-1-yl)-3-phenyl-
N _
_ propyl}-methyl-amine
N/CHS
H
H o
31 N, Methvl-[3-phenyl-3-{18- 266
CH, pyrrolof3,2-blpyridin-3-y1)-
propyli-amine
32 {3-(R}-{4-Methoxy-I-methyl- | 175.7-
1H-pyrrolol{2,3-bipyridin-3- 1780
vi}-3-phenvi-propvi}-methvl- | (HCI
amine Salt}




WD 2007/ 062998 PCT/ EP2006/ 068650 -36 33 H C\ NCH3
[3-(S)--(4--Methoyr-!.-nmethyl- 1665.0- CH
| H pyrrol of 2, 3-b] pytidin-3- 167.5

W®¥0W0@9?¥henyl propyl ]-nmethyl - (HCl N N ani nePGHEBR006/068650
CH3 i 34 H3 \ \ tHV 3-(S)-(4-3ksopropoxy-i FH 162. 3-
H3C 0 CH2 pyrrolo[2,3b]pyTidin-3-yl)- 163.9

3fpheényl -pragyl [-nmethyl-- 7 ai21/ne NN H 35 HIC\
QN, 3- (R?-4 Opr Op@xly - 11 LQLF . 3, <
p ;_3%_ rl-asd;Q[ g Nd| T. - 3 ’%I'{{]S?'(z’:i:gv ?:EQOX}L I-mett }i 163.0-
3} phenyl - methyl - - [NRupyneldll BHTABLE:-B- Thes?.5
i hventi o relates to whi ch .conpri Se, .-
certain |e% d\yrent s: reacn%l"“mg‘hn%fé?%g‘?}gﬁ “E )("ﬂtp
(RS 41 X15RRa mi‘nh an al dehyde b: RSait}
MHO |b; O il the presence of 2,2-dinethyl-[ 1]3]
di oxane- 4, 6- di“bne, to forma compound c: 0 o0 R

Y 3-{8)-{4-Tsopronoxy- 1 H- 1623

pyrrole{ 2 3-Flpyridin-3-vi}- | 1639

3-phenvi-propyil-methyi-

amning
35 3-{R)-{4-Isopropoxy- 18- 150.0-
pyrrolof2 3-Bipyridin- 3-yi}- 1614

| 3-phenyi-propyl}- methyl-

amine

TABLE 1

The invention also relates to methods which comprise, in certain embodiments:

X]
-
(RG)—XZ“— N\ g
D :
X" R
R4

2

reacting an azaindole a:

with an aldehyde b:
R'-CHO

10 in the presence of 2,2-dimethyl-[ 1,3]dioxane-4,6-dione, to form a compound ¢:




O (R) z/ R)) X XXN'n R W 2007/062998
PCT/ EP2006/ 068650 -37 reacting the conpound ¢ with
an amne d: HNR2R3 5 in the presence of pyridine,
WO 2907062%8 conpound of fornul ae: CONR2R3 R ( RECTEP2006/068650
XXX4 N R e; and reducing congpund e to forma
conpound of formula VI: NR'R3 R’ X3 (R-\ RB N R

10 VlI; wherein one of )e XZ; and X4 is N and
cz ipers ared R R2 R3, R4, R5 and R6
rﬁ? g NHEraees ﬁe‘{flgﬁ"??a“inﬁegtl |1 other enbodiments the

subj ect met hods conprise: HMR®'ing an azaindole k R
", ~,,Yyzzzll ~ (R) \ R3 l\(li 155 H

5 in the presence of pyridine, to form a compound of formula ¢:

10

wherein one of X!, X%, X%, and X* is N and the others are CH, and m, R, R R R R

and R® are as defined herein.

In still other embodiments the subject methods comprise:
reacting an azaindole k
\
& )_XfL N\
N

15 7 H

with an acrylic ester [

20 to form an azaindole propionic ester m



k; wth an acrylic ester 1 CO2C43 R COt-Bu 1; 20
to form an azai ndol e propionic ester m W) 2007/ 062998
PCT/ EP2006/ 068650 -38 R (R5 a/ Rs X X\Xa N CO02t-Bu
WONM0IH®AWEI Ng azai ndol e propionic ester mto FHGHERRIGHDE8650
indole propanol n R (R6) Rs3g8 ~ R" v OH 5 n

treating azai ndol e propanol n w th nethanesul f onyl
chloride, followed by lithium ghloride, to provide

an azai ndol e propyl chlorige o/X~t (Rgm X \ Rs X~X4
NN/~ R- -0 g 10, nef{T €3cTN\gg azai ndol e propyl
chloride o with an a(m"ngsd, optionally in the

presence of sodium iodideXto yield a conpound of
formula IV, (R6)-N Rs N AR‘ Co.CH,

CO,t-Bu

m,

reducing azaindole propionic ester m to afford an indole propanol n

4

R
XI
-y
(R‘)mj)— Mg
X\ -
x*
z/k/\
R 0OH
h;

treating azaindole propanol n with methanesulfonyl chloride, followed by lithium

chloride, to provide an azaindole propyl chloride o

R
1
X
270
(Ra) _Xu_ \ RS
X\X" N
R] /k/\ Cl
Q.

and reacting azaindole propyl chloride ¢ with an amine d
HNR’R’
4

optionally in the presence of sodium iodide, to yield a compound of formula I'V;

R&
!
2. R
& — - N g
\X4 N
Rl/l\/\NRzRa

v
- wherein one or two (e.g., X and X") of X!, 3%, X2, and X* are N and the others are CH,
and m, R, R>, R, R*, R” and R are as defined herein.
Compounds of the present invention can be made by a variety of methods depicted

in the illustrative synthetic reaction schemes shown and described below.



R v NRRR 15 1V; wherein one or two (e.g., )2, and

X4) ¢ X, X2, X3, and X4 are N and the others are CH,

and m Rl, R2, R3, R4, R5 and R6 are as defined
WHOEPGE8Conpounds of the present invention cBEI/ER2006/068650

made by a variety of nethods_degpicted in the
illustrative synthetic reaction schenes shown and

d ggc%&m&ibghﬁmma B@ﬁfrﬁﬁﬁ&%&n Btepatir2 (he&/ %@%59{13 generally
- . e S .l n nmat er |, S gn I eage . LN
357 Bisiet ailaBle ol e L S RpHEY SHahohs Alrich & hemighl Co., or are
mpirbab%r meftiodwknownrer thiosd skilled gxh E&rzﬁt ftonmxzih g pFocAdded ebforth in
em cal . or a r ar e ne (0]
- RSl otfePhe P e ERE iy Vet o daened gk Yons New
5 Yaki IP9lnVolnmke i-6 ArReidSTHanasrylof €adon Enmlphirels HlseSier Science

BB S o i e o
Kewporind391, Eohewisd r40Scihefoliowily bnitisdtie taactidiD@Bemes are merely

A -5 an I ntal s; and,Organi ¢ Reacti ons,
YIRS o SRS FRE B Dime G dRE ne on can e
fyothiesinddn gnd& yanioh e triodiffeatiertsi to thase hertetic acaetioreschbiyes can be made
|4 Ustral i . which the conpounds .
10 .éér{‘d‘_t%ﬁé) cgﬁ%g;égﬁ(?{ piiis |o%Dhtgg%rtgém&%fﬁ%d;ﬁoz@%gg%%%mContam‘ed
mdhisdwolieatighf i cati ons to these synthetic reaction

sch ; Lk tQ on
ki eyt B End theAt a0 ALUHRR SRl B gmes can
kegpalated aryd pyaaiedrf desispbisiegeanyen tiochabteshrquesnigcluding but not

RSBt b0 AR S Dt . o
15 matsripls gan kg ghgrastshigecthi singron ventiomal means, infinding ghyrirabennstants

DQtspedilahigd to, filtration, distillation,
crystallization, chromatography, and the |ike. Such

15 rarlesisercied 4p thseopapaticaraciions dastrivgd boreirepreferably are
dRaNEed Lidr dhl i8S RRVSHHAS atGRRASIHALS predfite ARGEIKiBh temperature
data. Unless specified to the contrary, the reactions
rdagcefi fiven byt e7H°Groefbentubily " Cameore prefrdaldy Somuahder 0 Hhto about
jne at nosphere_at atnospheric pressure at a, '
2 1330 ik dirperab el cPRygEaty ot ShokT HBBL( Ambiceysmperature,
g%odgougg{po@, more preferably fromabout O C to about
"125 C, and nost preferably and conveniently at
abouicheme mbglow iliwtiiaestone smthesicatracedpre wsalyje fo prbpart cétfipounds
SRR ARE ot 4t IRt KAbLR: AREL VAL BB G PEACEAN Rercin m,

sa to prepare conpounds "o I nvention
liﬁng,&s,sé,gpmf)%@e@deﬁnedgermnd the others are CH,
and wherein m R, R2, R3, R R5 and R6 are 3a$
defined herein. \ X OO/\OQR’ y X' ~ o0
9] &)

AN

Xl
2 © X Step 2
(Rs)m_xlgl_ \ R Step 1 ®Y T \ P
AN T " XA 2 —
TN RI—CHO STy 4 HNRZR?/Pyridine
R
a b c " d

25



(R5) 'f R ¢ Step 1 (R6) )9 Ro Step 2 ' / --- x~x 3

R cHo x-" ; HNR2R3/Pyridine 25 a b Cd W

2007/ 062998 PCT/ EP2006/ 068650 -40 CONR2R3 NR2R3 RI
WORPOHI62¥8p 3 X t R Reduction (R-m,f x3 RS x PSF/B§2006/068650 -

QR SCHEME A In Step 1 of Schgne A, azaindole a is

treated with 2,2-dinethyl-[ 1,3] dioxane- 4,6-dione

and an al dehyde b, usioRgr’t he procedure of Tetrahedner®

56 (2000) 5479 - , b to provide dione cagpoynd

c. Al dehyde erray onpri se, thE;3exan'pI e, an ar

al dehyde sughr nzal dehydeor paphth , a
het er oar§ ) Ardelydg 8uch aRedu@ishi di ® ar | Ryde,
t hi ophene carbal d yde, furan carbal dehﬁ}&: ay X

4 —

cycl oal kyl carbal dehyg® such as K
cycl ohexanecar bal dehyde, a pr.anc A- C7- al kyl
car bal dehyde, or the |ike, 2&déB¥™%® which maybe

Optb i onaid Stgp q@}s&ﬁdﬁ@ﬁ a@ﬁn&ﬁéglmebahﬁrﬁﬂﬂ%zmﬁah' o, 3}dioxane-
substituted aryl, .heteroaryl , 0
- BoRs R DA e S RER EPE ProPelEiof S EF GRS JATY - 3497,
tB"b?{?ﬁde&ﬂor;JBbFiﬁﬁlthﬂigq u@@eth % mep ey ptise, fdr@sansik) dnled aldehyde
in e art. In ste , i.one co nd c js .
B e B o7 B e I SR ks ¢ pyriine
@fbalichfde, leélﬂieﬁé bﬁ‘bﬂﬂéﬂ}ﬁe,}af\ﬁyaafcﬁﬂfaﬂieh?dd, nowlaalkyl ca;‘baldehyde
r.opi o e C nd e n c se, r..
R R RS prenCh & G G B! PR 5, of Btk coch
fyelidhom aybenentiohbliysubsith e s defirred herdin .t Nusiesas substituted aryl,
i nclude a ia, thyl am ne, ethyl.am n ' .
Hea TS gt e ety By Reraf Svilible or are readily prepared
pheayligiehwtlakhoen tcthoteopiliopid triarte,  di et hyl ani ne,
aziridi ne relalidine i peridi and_ pi perazine.
Reduct | oh 58 Spihs i shmpetnd et ot aLortive 83 e presence of
m&mﬂed:esaﬂ&é datalyiic _am;rmp% hfforidratchéole prq]ﬁmmmmsfj cdngpommkg. Amine
n accordance w.th the i.nyention,. S rfeduction .
o BERES Re Rt ARPIRAIRY PR Ised STkl SRErey eyl amine.
henrphey anhinee bthés oatripdleds anomootahmethytaming ethykdued, ng
agent . Schene. B I I. t her i C
Isgpgg%ﬂ?lgeuag@ﬁeég nozyolg%ﬁpéépgénfyﬁehsﬁmﬁlﬁa BEGpHYRE,
dimethylamine, aziridine, pyrriolidine, piperidine and piperazine.

Reduction of propionamide compound ¢ in step 3 provides a 3-aminopropy!
indole compound of formula X in accordance with the invention. This reduction may be
achieved using lithtum aluminum hydride, borane or borane complex, or other strong
reducing agent.

Scheme B below illustrates another synthetic procedure usable to prepare
specific compounds of the invention, wherein one of X!, %% X% or X*is N and the others
are CH, and m, R, R%, R?, R*, R and RS are as defined herein.

a ‘ r*

R
" X A
2% (Rs)_i‘ﬁ_ TN s (R“).,,—}ﬂ— N g
o g : @2 TRy

XB\X{' N X

Xa\ = N
e RN & o, Reduction .
K H \/\n/ ~ m- ol /l\/cozc[.]_j R /l\/\OH
1° | D
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15

speci fic conpounds of the invention, wherein one of
X' X2, X3 or X4 is N and the others are CH and in
R2, R3, R4, R5 and R6 are as defi ned herein.

Wm"‘i@ﬁéﬁi’ép 1 (R5 N\ R3 Step 2 ~s~ N3 R H F?‘XT’EH"W%S"

~C~ Reduction RV OH k "~1 telmR n CP3 0 25 WO
2007/ 062998 PCT/ EP2006/ 068650 -41- step X~ step 3 -/
Step 4 (R5 gs (RRMRS, X\ N 1. CH3SO CI\ N ~ /\gr2

Lia ~ ~ IINR2R3, Nal R~ NR R OR‘/v\Ctg,X
SCHeME B I n st ’L \Scherre B,sw@zai ndogg Ny
react-ed-wi t 8 [ éster—%—%e—a#fordnﬁﬂxf' N

- pyréERF@EYri n dlﬁéfpr ionic Nuner ous aryl ,
hétlé€loaryl , cycl oal k bra‘g%é 5 C4-C7 w’ﬁ\wfﬂ\xff

al kyl -substitut@d &crylic &ter€ 1, such aBXvarious
ci nnamat es, are conner0|allé available or are readily
pr epar ed by t echni ques wel | o those skilled in

t he Iakfep 2RESchER: ) @z4as@ ke k 1 rbdbtd Wikl ackVlicekiep] i8.affbBan

pr opi onl ester mis subgect to r uci ng cgggltlons

DY ORPET diae PEPIGTHE B oy Bg’r?é?“sr?fy ferogrdly pycigalyl Wf anched

@fcp@k)nits@@hnauéd %tﬁ'ﬁr]!tgas{ek'si lhmma%&iau@ Bﬁhgﬂalgteméﬁé’éd&ﬁnlé}&iaﬂy

stron educi n e_azai ndol e nol. n

I PO TP TR e ST i3 oYL AR P Fiosd ARa g the art and

ﬁgy&dm@wuhMmkm$h|un1ch|or|de to prOV|de

pyrrolo rindi ne chl rlde o, Thionyl,. .

DY R Fah % e Proremit ARt SRl roine b A bRt o e Yids,

a@é:h@cﬁle @fdpuﬁd)m bﬂuyﬁeadctidm thi¥ Be @hﬂﬁ out Akih@ iktah in\e@l ifinum
h. met hane sul fonlyl chlori de

tre
1@@68 ?H@DEBF A8y 15 nmesyl ate conpound (not

'sh O\Im)e aza{ulikitﬁé gpdnolaziatrasied &ith niyilydne alilfeiyl Beotide in step 3,

o e b R By oo PR R aP Uiy fnionyt
chiveide mmma or\@ahératoragisoge My bierbsddlyl He utséﬁ B this step.
SR RaTPL RS  l ESNSTE s BB B poncing
mﬁylatttdoﬁrpouﬁd (not shown)

In step 4, azaindole propyl chieride is reacted with amine d to vield a 3-
aminopropyl azaindole compound of formula IX in accordance with the invention.
Various amines may be used in this step as noted above in regard to Scheme A |

In Scheme C another synthetic route to the compounds of the invention is
illustrated, wherein one of X', 3, X2 or X* is N and the others are CH, and m, R, R*, R®,
R*, R’ and R® are as defined herein.

1 OH
(Rﬁ) mjﬁ: XT\>__R5 ’ R
X x? N ‘

\, 2 Step 2
7 + K j.?i_l_._ (R‘),%é: Nz
S o a 7N HNRZR?




20 illustrated, wherein one of X1, X2, X3 or X4 is N
and the others are CH and m R, R2, R3, R4, R5 and
R6 are as defined herein. 0 OH \ R Rv o\ step 1

WOS0e7062998+ R (Rgms R o0 a XN.x HNR2R3 FPGI/EP2006/068650
CONR R NRRR R step 3 RS Rggluction CO R R 2 r
RS ' WD 2007/062998 PCT/ EP2006/ 068650 -42- SCHEME
Cln Step 1 of Schenme C, squHrEMEgd al kyI i di ne

Mel drum s acid conp rea zai ndoI e.

a t dnatpor e SpRam @ftatafeﬁéi%#]&e 355%1‘ it eommpqugdg is
tefctéd RRR eﬁmﬂo!efh toehlﬂfo&e ﬁ-rd»lﬁ iR 2Zid @ ARtz aidg @l teated with
amde r. In Step 3 Sindd . azal ndo oﬁ{)n%%%dr IS reduced to.5

Wp&l{aﬁﬁeﬁgﬁegﬁm 1 eé again fi!%lﬂl der is reduced to

5 FiQRLeSRIPrSpyd 23 dole ddAEH RRAAROWRTE répresei 19 kSHHE Bf thelchm ounds of
accordance with the invention. Schene D shows anot

foprapladin accppsiancs Wi, theNERtgR- { he subj ect conpounds

vvh e rS%héhlé(DasﬁQwstﬂJﬂ@crhﬁ@déJdﬂﬂa fof preparansh oBtic bebiédd€oaphEnds
one or two

Shercin G1d DareIRE SrRPR SN BT RS E° aeS O AN, fe f o (e, X
482, XR3f XRAZ, XR%r &6k Rénd e othés as Ciefandes RieRE R, R'RR’ and R are
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SCHEME D
In step 1 of Scheme D, azaindole k is reacted with alkylating agent t to afford the
corresponding N-alkylated azaindole u. Compound u is then treated with amine d to
15  vyield the corresponding aminopropyl azaindole v, which is a compound of formulaIin
accordance with the invention. In many embodiments of the procedure of Scheme D, X
is OMs (methanesulfonyloxy) and Y is halo, preferably chloro.
Another route to the compounds of the invention is shown in Scheme E, wherein
one of X, X%, X° or X*is N and the others are CH, m, R!, R%, R®, R* R® and RS are as
20 defined herein.

CHO

. ,
mﬁﬁ— B S X’z' IS*R’ L K
e .
TNy N Oxalyl Chloride XS\X« ¥ Meldrum’s Acid
R DMF R

[
=

o
?4 Step 4

C _ -
2. .
RIMgBr ®): }—(l TN HNRZR*/Pyridine
X X\X‘/ N\ E (_i
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is reacted with alkylating agent t to afford the
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correspondi ng am nopropyl azaihdole v, which is a

conpound of fornmula | in accordance vvi th the

i nvention. In man

Schenme D, X

hal o, prefer

conpounds

wherein one’ \ X2, X3 or

are CH m R, R2, *R3F R4, R5 and R6 are as 268

defined herein. /(HO Rg \ igl L Rs Step
2 x~\ Oxalyl Chloride \~ Acid RDW Raw
0 OinGteR' 1 dBSelperdk B, azidingold c@ngm(ﬂﬂ I il Bith (WY VRr@eier reagent

586 Dbt ‘pe) eiAbysh gbaenil i o Thspamagie e
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aaziaieid obrep e Wb poundAziapme ofthecompaunidb effotmehtldsl
vvitg Gi“gtrﬂ%d reagoent yin Step 3 to afford azai ndol e
dccoraance

€ 1Mmvern

Scheme Fillustrates yet another synthetic approach to the compounds of the
invention, wherein one or two (e.g., X and X“) of X!, X% X% or X* is N and the others are
CH, m,R', R%, R*, R, R® and R® are as defined herein.

4 &

R4

1 . — \
a3 ‘Ig_ _ Sepl | (‘U—Xﬁ‘ N Step 2 m)i N
o X3\ P L CHy X‘ X“
X N TosOH
. u R"“\Xoozt.su bb & )\|/(:c)3<*_ﬁ3 o8 e & )\/COZCHS
= aa - :

* COBu

R 4

§f N
step3 & N Step 4 (R)ﬂ- = \
X"-\_ < X\Xq
Rednction )\/\ 1. CH,50,Cl
! oH 2. HNR®R?® ® NRR®
dd d ¥
SCHEMEF

In Step 1 of Scheme F, azaindole k is reacted with mixed ester compound aa to
form a corresponding azaindole diester bb. Compound bb is treated with toluene

sulfonic acid or like acid in Step 2 to afford the corresponding azaindole ester compound

cc. In Step 3 compound cc is reduced to give the corresponding hydroxypropyl azaindole
dd. Compound dd is then treated with methanesulfonyl chloride, followed by amine d,

to afford the corresponding aminopropyl azaindole v, which is a compound of formulal

in accordance with the invention.
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compound z. In Step 4 conpound .z is reacted with
amne d in the presence of pyrldl ne to give
azai ndole amde r, which is then reduced in Step 5 to

WOR00R/162298 ani nopropyl azai ndol e conpounds. CAHFHRML068650

is one of the conpounds of foggula I in 10 accordance
wWth the invention. Schene F illustrates yet another
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The compounds of the invention are also usable for treatment of dlsorders and
disease states of the urinary tract such as stress incontinence, urge incontinence, benign
prostatic hypertrdphy (BPH), prostatitis, detrusor hyperreflexia, outlet obstruction,
urinary frequency, nocturia, urinary urgency, overactive bladder, pelvic hypersensitivity,
urethritis, prostatodynia, cystitis, idiophatic bladder hypersensitivity.

The compounds of the invention also pessess anti-inflammatory and/or analgesic
properties in vivo, and accordingly, are expected to find utility in the treatment of disease
states associated with pain conditions from a wide variety of causes, including, but not
limited to, inflammatory pain, surgical pain, visceral pain, dental pain, premenstrual
pain, central pain, pain due to burns, migraine or cluster headaches, nerve injury,
neuritis, neuralgias, poisoning, ischemic injury, interstitial cystitis, cancer pain, viral,
parasitic or bacterial infection, post-traumatic injuries (including fractures and sports
injuries), and pain associated with functional bowel disorders such as irritable bowel

syndrome.
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however, that ethyl, isopropyl or other alkyl esters
may be used in place thereof. Simlarly, the
net hanesul fonyl chloride utilized in step 3 na

be
WO 21%62%8 with other al kyl sul fonyl or aryl diff 6/068650
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or vaginal administration; or in the form of sterile injectable solutions for parenteral use,
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Nﬁ% kt@ﬁlyﬁge AAF Byaregédants magy h@ efﬂvsded e fmsofipedfy eewder for

PpSeicWidiNoffe RAUBOWT] Bl a #ikaBle bﬁw@ésrﬁs@éﬂgh W4 thétose, starch,
%eneral al so contai ni ng one or_nore grrul Si

dsrivagpesspeh a5 hysw%ia@w%netaylscﬁ@r QFREC R a@wg%wghdmc (PVP).
Bﬂnaxgsemtfﬁm tl3kIGH €hd MBalr@ iRt SThe@owaed Cditpdgition may be -

ents For.nmul ns suitable for topical
H%Fﬁ%tﬁds‘PﬂlaitudBfF Hn %exﬁ%i%nucﬁkﬁu ar F%E’é%%&%%fc&gdatme or
Blasg rpaaisrﬁ@naﬁrhicu Qhaqwﬁes niay b2 afininiaeed bpa&ﬁns sfanahhaler.

t t

o EEh fteR O etnican e BT Bt wBER s Rrings agavted for
sustinedr gentadlicd eclense adhinderatioa of the2btiwliggredientafdr example, the
R I E S R IR Ae—
d:mrg‘pkahwdﬁd@icci HEhesadediveryopstemy alsad fantagadastvetenfsostained release of

d i ;

BUTLACSLAAA 0088 a3 POSHERN! oL MATEL L Bimen i
tn_ut:m}e rCorspo‘mnldstn tnalstigdaddivetesystens v fmqnqzmlyetﬁ;aclle_s to an skin-
%%1%&% SD@E?Q eﬁﬁ%ﬁlsp\é%ng ?»E P’Sé?@%fﬁ also?e ¥

onbgeneou en poure | nto
p@mremremhasﬂ;ez@g Aasing §1-datlecyleaaryelohepbui-2-oagd Sustained release

T O
Pl e D8 ROt Lo )2y BB BN surgeryor
mmp@msﬁftwbémal gvéwlgnts gaaapsslateftepompanng it alipid soluble
FRRRIMR 0 dilond ﬁiﬂuep rarta%ladagradm& paa eNGLEGbRREHSHED

carriers as are novvnlnt e art eapproprlate
WO 2Berpioszesstiat praprRooss @G%@gabiym unit dosage forms. In such

form, the preparation is subdivided into unit doses containing appropriate quantities of
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-48 The subj ect con‘pouhds may be fornul ated for nasal
adm' nistration. The solutions or suspensions are
plied directly to the nasal cavity by conventi onal

W%&H%29$or exanpl e, with a dropper, pipett ePGHEP2006/068650

spray. The formnul ati ons may bagprovided in a single
or multidose form In the |latter case of a dropper or

the petive eompbmeht rfmjb&maﬁbuagélﬁ)dm@nﬂah @ pbckapgdd @8paration, the packaoe

adm. n er a r redet e ol
B8 berei AR GRS BRoh Al Oh R Reb Bl Bl Gfsics
pdwdersinyhis caahipeu&d ABo, thx arm Idesatgyfdim bet capsule, tablet cachet,

Y e S et BIP e, GOIPOHIR i0abiet orm

adm (rhart suittble pharnpeed ticalidaariery and)t}tch'efomﬂﬁmcﬂﬁtam’descmbed in

RtRe o Pt REGE LR B et By EE b Mac
Rxﬂahsleng@ph@amj 18theediticse Easoén fHenesy(vahia. Repregansative pharmaceutical
b3yl bh o Rl SRS B o
active ingredient is provi deﬂgm pressuri zed pack

\cl:mhlt gfrh% ff? Fow oggllcgat%ﬁ %da&%m?ﬁég Bre eﬁ to enable those skilled in the art

tchrmh‘ﬁ cleardty indeovtanvdeandan e@ractics thel pm@sglﬁﬂ lumnmx thspe&:,hould not be
94:1‘8& ¢ ﬁfnﬁiﬁ% 'th‘é’£c8§érﬁﬁﬂé mv%ﬁtlﬁ]r? bR 'bgffl:%?]ﬁx s%filveoand

er sulta aer oso may cornveni e
r@mmitaﬁwa theseod'f dbe ahregyteans distef] belowtmay, beTived @dbeEsmnples

drug maybe controlled bypg Rg@t,gﬁgﬁlq Jal ve.
Alternatively the active 1 ngredients rray be provi ded
in al®@m of a dry powder, for dighlerpmathancisesthidenerabjoride

of theyegonpound in a suitable mmgﬁnaﬁﬁﬁ,r&g&m@s

| act ose, starch, starch derivatives such

hydr 3MPopy| net hyl cel | ul ose a‘héﬂnethylammopyﬂdme
pol y\Etcml:pyrrol idine (PVP). 20 &h@akgyeer carrier
Wil | 8rm a gel in the nasal cavjty. The powder
corrpdjé t on may be presented |fﬁhﬂ?ﬁ1t dose formfor

exa mce in capsul es or g@rchfd:g@sgapﬁye g., geI ati ne
ﬁ—&[ ter packs from which tﬁéqxg?l\/\gv&? %
adm éred by nmeans of an in BASP 8%%“?‘1@?1
f or mHpit i ons can be prepared V\Ali1gh§£1‘1f<ﬁﬁiaﬁcd3]ﬂﬁﬁdﬂﬁ$matography
ontrol |l ed rel] ease

. adapt t d
gd%prﬁ?é?]%‘gtl ors1ugf alt Eg a%;‘f}@%mpﬁr AT For exanpl e,

the M&Monpounds of the presendceionitglati on can be
for% d in transdernmal or subctglt aneous drug

del i ?a@ﬁdevi ces. These deli ver Yens are
adva¥ld§eous when sust ai ned reIIéa:aﬁhﬁfpyrrbhdmowpound
'S negessary and when patient c%)ng“ance wth a
treatment reginmen is crucial. oun $in

transid@é mal delivery systens artflbpegeeictatiy attached
to anﬂﬁl{i n- adhesive solid su onmpound of
[ res [ p\;"ﬁr%hyg}lgﬁ A one

inte can al so be conbi ned penetration

enhadddt, e.g., Azone lithjum aluminum hydride
(1-dgggeyl azacycl ohept an- 2- one)y; ﬁl&

delivery systens are inserted s cut gﬁéggl%gp'y |nf?o t he
subd | layer by surgery or thjleyarichiomaprgaphy
subdggpral i npl ants encapipl @hfpetdifrecompound in a
lipid soluble nenbrane, e.qg., E:S| lI%:lscone rubber, or a
bi odegr adabl e pol yner, e.d=Zampigl| actic acid. The
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35 form the preparation is subdivided into unit
doses contai ning appropriate quantities of WO
2007/ 062998 PCT/ EP2006/ 068650 -49 the active

WORBHMERWRt . The unit dosage form can be a padi{dfeiFo06/068650

preparation, the package cong@ining discrete
guantities of preparation, such as packeted tablets,
capsul es, and powder n vials or anpoukes. Al so,

t he unit~gdosage form { g‘ccap,ﬁul e, @ oLk

cachetmozenge i teelf, )étc*pan be MHe "CH,
appropri Nnunber of any of oesein packa
5 Ot her qtﬂ“e phg Jtigal carriegSamd their
f or nul ati,ons, @ e ded cr' Rem ngt @n:_.
and Practice of Pharnficy 1995, edited by E. HW

Martin, Mack Publishing Conpany, 19th edition,
East on, Pennsyl vani a. Representative rrraceuti cal

f ormul gt'1 ons cogtaining a co und of/ the pr esent

i nvent iNan4ar e/desgri bed bel ow FQﬁ 10 The
follow ng p -paratTons and exanpyes are’given to
enabl e4hoge skilled in the-s to nore clearly
under Ynd to practice|thg pPesent invention.
They s not be considere s limting the scope

of the invention, but nerely as being illustrative
and representative thereof. The abbreviations |isted
bel ow may be used i he Exanpl es. iBREVI ATIONS 15

DCM di chl or onet hane| hyl eri¢ chl oy DIV

N, N- di et hyl f or mam de—~DVHP 4eudi met | ani nopwldl ne
Et OAc ethyl acetate Et Of ethanol 20 g¢—gas

chr omat ogr aphy HVRASsexqmet hyl pho m de hplc

hi gh performance Ili qyld /chr omat ogf aphy ) mCPBA

m chl or oper benzoi ¢ "aCi df MeCN acetonltrile 25 MeOH
nmet hanol NWP N-net hyl pyrrolidinone TEA
triethylamine TFA trif|udcBi®ECc acid THE

AT um di I Sopr opyl am ne ayer
fb@:%t ogr aphy

To aroom temperature (RT) solution of 1-(tert-butyl-dimethyl-silanyl)- 1H-
pyrrolo[2,3-b]pyridine (Synthesis 1999, 615-620) (2.88 g, 9.47 mmol) in acetonitrile (20
ml) was added Meldrum’s acid (1.5 g, 10 mmol), benzaldeyde (1.9 ml, 19 mmol)
triethylamine (TEA) (1.9 ml, 14 mmol) and proline (catalytic quantity). The mixture was
stirred overnight at RT, concentrated, and the residue was partitioned between EtOAc
and brine. The aqueous layer was extracted twice with EtOAc. The organic layers were
combined, dried over Na,SOy, filtered, concentrated, and purified via flash
chromatography (hexane/EtOAc), affording 2,2-dimethyl-5-[ phenyl-(1H-pyrrolo[2,3-
blpyridin-3-yl)-methyl}-[1,3] dioxane-4,6-dione.

Step 2 N-Methyl-3-phenvl-3-(1H-pyrrolo[2.3-blpyridin-3-vh)-propionamide

A sealed tube loaded with 2.2-dimethyl-5-[phenyl-{1H-pyrrolof2,3-b]pyridin-3-
yI)-methyl]-[ 1,3} dioxane-4,6-dione (700 mg)}, methylamine (2M in THF, 3 ml} and
pyridine (5 ml) was stirred at 120 °C for 2 hours. The reaction mixture was cooled to RT

and partitioned between H>O and EtOAc. The organic layer was separated, dried over
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RT room tenperature Exanple 1 35
N- Met hyl - f 3- phenyl - 3- (1H pvrrol of 2..3-bl pvri di n-3-yl) -
propyl | am ne WO 2007/ 062998 PCT/ EP2006/ 068650 -50 o

WQJZOOY’O@%HS / NI CH3 CH3 N NO -- HsC 9i\ CrHEI/EP2006/068650

O HSCCH3 CHs NNNN HH _@zt-Bu CH3 CH3 NHNH
H N CH3 CH3 NN N H SCHEME G Sten 1

| Ra,R0RifiMRtedy borbertphie) whd piltikianvis ﬁhﬁ[cﬁrcﬁnﬁb@’é hyihexBresiiO Ac)

e N ettt Appeasr b Hmvispiol 23 ¥pidls 3] proplonamide.

1- (tert but I-dlmethyl silan I) 1H
pyrr x, A BCTIVEY (L ol

(2. 8/ QRTQu@anbﬁlﬂbtﬂﬁei-ﬁﬁéﬂad Bl(@H(;%Qroldtb)s Bg@%ldm -3-yD)-

added drum s_a 1.5 benzal

F(-’-?P’é’nﬁ“lm {5/ Fio 5 Iéfnhljﬁléﬁﬁ A v WEA?“’( HiAFLH{0.38 mml, 1M in

B) 3t récd tﬂﬁp&rhﬂﬁ@e ( ThE Alsyitih § neikdand \k/is%fkﬂuxw €or X thknShe same
concentr

rr d o e and t he
o ot e oM DR B EeCHRS ra R Bt iehle cooled to
Hh&luaﬁlﬂﬁd bs aﬂc&ﬂ&ﬂi oﬂ\HSZS@ﬁ mngge dhe mngererwztsrsmE&mf 30 1€ and the
ani a ed, ri.ed over
hf 8 BuerB 5 Bl Fhsea SR TPF ABROVE cohaiacd and purified

ghgmmao@gpﬁﬂmmmabammom)faﬂow Methyl-[3-phenyl-3-(1H-
ﬁ?m’@f?# SRR 3 PR 25me. Horeld)s MM

|\|-th hyI 3-phenvl -3- (I Hpyrrol o[ 2, 3-bl pyridin-3-yl)-p
r opi Seepedri d@repiﬁatnén &ﬁ&lResbhlimthﬁoﬂ (@aded (8)-tNlethvl-[3-phenvl-3-(1H-

DZVrrzo_igf v Iﬂgr"a‘lﬂl‘.)kiridm 3[ %1 (yl)vﬂ {cragd(%c[:r%’bgfvﬂs@ yridin-3-

To a 0 °C solution of racemic methyl-[3-phenyl-3-(1H-pyrrolo[2,3-b]pyridin-3-
yD)-propyl]-amine (267 mg, 1.01 mmel) in DCM (40 ml} was added TEA (0.47 ml, 3.37
mmol) followed by Boc,O (416 mg, 1.91 mmol). The mixture was warmed to RT over 1
hour, and then stirred at RT for 22 hours to give a racemic miﬁture of Methyl-[3-phenyl-

3-(1H-pyrrolo{2,3-b]pyridin-3-yl)-propyl}-carbamic acid tert-butyl ester (not isolated).
The reaction mixture was concentrated under reduced pressure, and purified via chiral
preparative HPLC by multiple injections onto Chiralpak AD preparative 250x20 mm
(hexane/i-PrOH, 6 ml/min), affording.(R)- Methyl-[3-phenyl-3-(1H-pyrrolo[2,3-
bipyridin-3-yh)-propyl]-carbamic acid tert-butyl ester (215 mg, 31% yield) as a first
fraction and (S5)- Methyl-[3-phenyl-3-(1H-pyrrolo[2,3-blpyridin-3-yl)-propyl] -carbamic
acid tert-butyl estere (197 mg, 28% yield) as a second fraction.

Step 5 (R)- and {(§)-N-Methvl-[3-phenvl-3-(1H-pvrrolol2.3-bipyridin-3-vl)-
propvilamine
To a RT solution of (R)-methyl-[3-phenyl-3-(1H-pyrrolo[2,3-b] pyridin-3-yl)-

propyl]-carbammic acid tert-butyl ester (181 mg, 0.496 mmol) in dichloromethane
(DCM) (20 ml) was added trifinoroacetic acid (TFA) (0.19 ml, 2.48 mmol). The mixture

was stirred at RT for 24 hours then a second portion of TFA (95 pl, 1.24 mmol) was
added. After 24 h the mixture was concentrated, and the residue was purified via flash



yl)-nmethyl]-[1, 3] di oxane- 4, 6-di one (700 ng),
methylamne (2Min THF, 3 m) and pyridine (5 m)

- was stirred at 120 C for 2 hours. The reaction

WOR0RY8R¥8\was cooled to RT and partitioned betGREFROREH6S)
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20

and Et QAc. The organic | ayer_g@ms separated, dried
over WO 2007/ 062998 PCT/ EP2006/ 068650 -51 Na2SO4,

dhirdrh &6 8@ ph £ ACRIMEeSED difoflitl (R)FNfMeﬁyIVﬂ?,aplfehﬂSh(lH pyrrolo[z 3-
chr omat ogr aphy ( hexane/ Et OAC) affo

P REn AT D i 1 SR G 1% e S50 Yol @t 7+304%) -

ropi onam de. Sten 3
N- I\/M;Mﬂ}[ Bupttating »8h (SHmetiryl-03-phe 3361 pvpyrdiel23-]pyridin-3-

BB L RSSO O Sy oangpt S pogolta
mpmm-@m Al w4k phéharedD | )75img, TR yadid,rdn) = VD).
added LIAIH4 (0.38 mM, 1IMin THF) at room

t emper ature. The resultlng rgxlé%égeezwas refluxed for 4
h, then thelsarre armlunt of LTA sadded The

( DCM MeOH(A ' Met hyl -
pyrrol o[ 2, 3- pryrldln 3-yl)- @ﬁqul]
foam (28 my, 56%vyield); M5 MH
Preparation and Resolution of  (R)- and (S) -
N@thyl-[s-phenyl 3- (I H

pyrrol o[ 2, 3- bl pyri di n- 3-vf - propyll-carbanlc aci d
tert-butyl ester 1
nmet hyl - [ 3- phenyl -
yl)-propyl]-am ne
was added TEA (0.
(416 ng, 1.91 .
over 1 hour, & stirred at RT

p F"oé o[ 2, 3- b] pRifi Sl
, 1701 mml) £in DM |

give a racem c m xt ur& of Met hyl - [ 3- phenyl -
3- (I Hpyrrolof 2, 3- b] pyr| di nSGHMEﬂr opyl ]-carbam c
| 18 : )

puri¥a ed?S\?Casohimna:If Lopioepalﬂapym@ommmdml(pnepm& as deSCI‘led

P OERLRPReL R I Tt Blin AR SRR Skt s AL 1M coion

oft- Byli-if THIhE D3 T(agr—esp g@m@[uze ®as st:rred for 10 minutes, and then
t@lt%t&i%&%h}lsc@ A e éf’ Riai olpFhhd %19([ I tﬂé‘hﬁ;&tﬁr The

I'Tst raction

jes)tion mixture was warm to RT overnight and partmoned between H;O and EtOAc.

%v%éy %H‘Jamé mxgpémé& %@Mﬁh@t&é dﬁwm&a%ﬁoaﬂtaaw and

e Phpone b e R0 Se) oy 1 i sl ity
mylj\lnl\%d}w 1H- ﬁyﬂeb@[wk-byﬁhkma%gi &1 &4 BY 5 ﬁaﬁ) 3-v

sol uti on of’

- propvll am he

| ne-di orrethane 30 (DCI\/D (20 m) was
addegi{@_(rﬁmbﬂp iH%@fdkS{Z%%]gy&&iE@-yl Bndd1Hethyl}-48-dimethyl-
[1,3]dioxane-4.6- chone was prepared following the procedure described for preparation
of 2,2-dimethyl-5-[ phenyl-(1H-pyrrolo[2,3-b] pyridin-3-yl)-methyl]-[ 1,3]dioxane-4,6-
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was stirred at RT for 24 hours then a second portion °
of TFA (95 1, 1.24 mmol) was added. After 24 h the
m xture was concentrated, and the residue was

WOZ007462W8 via fl ash WD 2007/ 062998 PCT/ EP200{eRR38($/068650

- 52 chromat ogr aphy (DCM MeQHj3 af f or di ng
(R) - N-Met hyl -[ 3- phenyl -3-(1H pyrrol of 2, 3-
didripyin ieflaipB-1y tisin OI-OeitHHut@rdimethas sitan Jir-A-chddro- (H-§Orrow[ 2,3-
6% ield, aD = +20. 4) Simlarly, but starting wth
‘?hyl [ 3- phenyl (1H-pyrro| o[ 2, 3-b] pyri di n- 3-
I t I :

b ﬁ idé-3 yI) propyI] anm ne was prepared (175 ny,

7 0/

[g (Z @]@F%?&IFPMQ[& lf]gy%g.gr yﬁ N-methyl-3-phenyl-propionamide
was\prépakatt 3% yidd plodiowing e progaduke desertitied foaprepatich of-

bt ey SRR RIPH QB g S i Exelnle 1, using

SLE(@tabidro BU-pyrrolo[EB3-biyrisiin- 4y} Yhehyiinktiyl -2, Hdpyeth gt of 2
= bl To a -78 C solution of

[Z%é‘?‘f’gﬁ’“ ‘%—I—gﬁ?ﬁol o[2 3-b] pyri d| ne (prepared as

des bfd 5 3/ 289, 44

(75 34 > >

dnﬁna'HF(74rr1) The resultlng nm xture was stlrred

f t t thyl.s

el BT PR 8 S e e Lr%ﬁéa‘h B et 5

pﬂ&ﬁyli;ﬁ‘opﬁaﬁmhdﬂ( 80mg, uaemmm UEHTHF( ® mBTwan\addet ghB}lLa ISMQ (3001,

T

FRL EREP St S E gl PR el Toug P pi ikerag S

qmndmrithyaﬂénh,on@rﬁ teQi pnd HEMH(coneeritiagesin3 dmpe)réﬂmg‘emﬂxhgg mixtore
JE R

SRR Ry Wi sl bnd pifhec Y e iR ltbgpny
(ﬁ@\ﬁMc@H/N&@H@ affGZitg the edrdpourst 5@82 hght yellow viscous oil (23 mg,
%%&#nghl oro-| H pvrrol o 2. 3-bl pyridi n-3-yl)-phenyl -
h

< & 7] R cH = i =)
CLUI O Vi U -

Example 3
[3-{4-Methoxy- 1H-pvn“010{2.3-b1Dvridin-3—V1)-3—phcnvl~propvﬂ—rnethvl-amine
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20 di et hyl -1 . 3] di oxane-4. 6-di one 5- [
(4-Chloro-1 Hpyrrolo [2, 3-Db]
pyridi n-3-yl)-phenyl-nmethyl] -2,2-dinmethyl [ 1, 3]

WQRW/9¢28984, 6- di one was prepared fol |l ow ng t hePCT/EP2006/068650

procedure described for preparsgti on of
2, 2-di et hyl - 5-[ phenyl - (1H pyrrol o[ 2, 3-b] pyri di n- 3-yl
)-methyl] -[ 1,3] dioxane-4, 65,80 20071062998
PCT/ E20061068650 -53 F#Qng, i n)exanple 1,

1- (tert-obutyl di met hyl & ¢ 4- chl or oty rof o[ 2
, 3- b] ne—Stef 3, — _OH
3-(4- | o 0-» H-pyrrol ok 2, 3¢ bl i di n- 3-yl >N\
N-met h =phenyl - pr Wi de @ ‘

3-(4-Cnhloro-1 Hpyrrol b]pyHﬁdlnSyl)-N K /}
0

N- et hyl - 3- phenyl - proplLIond’m de was prepared (73
yield) follow ng the procedure described for

preparation
met hyl - 3-p
p| onam dm;c.L A

3- (4- Chl oro¥l Hipyrrol of 2, 3-8 py i di n- 3-y1- 3-Phenyl - nr
opyl -meth amne To a RT suspension of
3-(4-chloro-1Hpyrrol o[ 2, 3-b] pyridin-3-yl)-

N-met hyl - 3- | phenyl _p{ opi ongiy de (80_y, 0.2%ymml) in
THE (3 m) s ad aBH4 -‘SN/Q (30 10l\§;| n THF).
The reactioh mud Ukedpas réfl uxeg. Nary 2 hHowrs, and.

t hen cool ed )

{ing mxture
was refluxed forf Jand purified
via flash chronmatog (DCM Me MOH) af f ordi ng
the conpound 15 as a light yellow viscous oil (23 ny,
31%vyield). Exanple 3 20 SCHEMEI

[3-(8e th0>2 A WNidine r3toPh B pidin-3-91)-ph SR bR

- 54- HCHSCOO—| Hs OOH OO N

H OCro a NTNu%eh'slbh of 4-methoxy-1H-pyrrolo[2,3-b]pyridine (prepared as

described in WO{Q3/082289, 1.0 g, 6.75 mmol) in toluene (30 ml) at RT was added
isopfopyl magnesium chloride(1.5 M in THF, 4.95 ml, 7.43 mmol) dropwise. The
resulting mixture was stirred at RT for 30 min and neat diethyl benzylidene malonate
(1.82 m1, 8.10 mmol) was added dropwise. The reaction was stirred for 1 h then
quenched by addition of a saturated solution of NH4Cl and diduted with H»O and EtOAc.
The resulting white solid precipitate was filtered and dried affording 2-[(4-Methoxy-1H-
pyrrolo[2,3-b]pyridin-3-yl)-phenyl-methyl]-malonic acid diethyl ester (2.13 g). An
additional 130 mg was isolated from the mother liquors, giving 8§5% combined vield.

Step2 2.[(4-Methoxy- 1H-pyrrolo[2 3-blpyridin-3-vI)-phenyl- methyl]-
malonic acid
To a suspension of 2-[(4-methoxy-1H-pyrrolo{2,3-blpyridin- 3-yl)-phenyl-
methyl]-malonic acid diethyl ester (1.0 g, 2.52 mmol) in a mixture of THF/EtOH (1/1, 24
ml) was added H,O (2 m}) fd]lowed by KOH (1.41 g, 252 mmo}). The reaction mixtui’e
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CH3QOHSONN(}I H3ANN H H3C, O H HSCNO H N H N H
H3/ HHHICOHCo NHNH SCHEME | Step 1

4 Met hoxy-1 H pvrrol o[ 2, 3-bl pvridi n-3
quzﬂ% y- p [ p

W8yl -nethyl | - mal onic acid di ethyl estRGT/EPZORS/§8650
RT suspension of 4-nethoxy-| Hspyrrol o[ 2, 3-b] pyridi ne
(prepared as described in WO03/082289, 1.0 g, 6.75

wasBtijred ax Soctllfefl&g(:ﬁifl tgbﬂMccaﬂed_?E'gﬂaﬁldgﬂdeéian%&izgﬂl@@wd residue
TR HR et o e s HIET 190G G SR to pH 45
Hyoad d B0 n rof HC&IQ gM)e dthecibétt byiid penpyite &ﬁg?lﬁb@ﬁ?gﬁrattiiog, washed
Vit 885 Fep alfe pBeT I ptont 2 A3t ARV ot A SR
mhehyirmttbd]-sodlodic acid §S0M\hid, @Jl%ayieldtil luted with H20 and

Et OAc. The resulting white solid precipitate was
filtSupedl and Jr4-sdbtedvorHippgodi 2 841 Metdho3W)- $4phenyl-propionic
%rol o[ 2, 3-b] pyri din-3-yl)-phenyl -nmethyl | -mal oni c
d diethyl ester (2.13 g). An additional 130 ny
vvas 2R oIMidthoixy 1Tdmyirado[ B3t B pyridih B df-phergyil-vietigyl Baffonic acid (777

ned | el d o
SRRy P T G007 tes B4 s e oy Bresd o160 °C:
dwﬁltc-soﬂ.(ﬁmﬂhbcbmlt@a acinge-fiargorsoib prelisibbling fvas observed. After 1h,

0
% R ARl R Gk P D st B 3 0.
phemﬂ»pmpapnucacﬁf(63‘l'—ﬁloaﬁﬂﬂy(elﬂl)1 24 ) was added H20
(2 M) followed by KOH (1.41 g, 25.2 mml). The
r eadpoh mi X3 (- Mo xR Q012 b G618 PR3- BB 806/ 06HEHH.- 3-phenyl-
-55 was. stirred at 50 Cfor 4 h, and then cooled to

RERDIONAMIdS | ot rated. The solid residue was dissol ved
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ol HCl ol
BN 5 B A1) RS0 g b 5
maohedo thws nhxtwt d’as-ﬂﬁeéﬁng@P KBa2 g,d_ Ffrhmol and MeNH; (2Min
S AL Py P o e
white precipitate was collected by filtration to afford 3-(4-Methoxy- 1H-pyrrolo[2,3-
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Step 5 [3-(4-Methoxv-1H-pvrrolo[2.3-bipyridin-3-yi}-3-phenvl-propvii-
methvl-amine |

‘To a RT suspension of 3-(4-methoxy-1H-pyrrolo[2,3-b] pyridin-3- y)-N-methyl-3-
phenyl-propionamide (155 mg, 0.50 mmol) in THF (5 mL) was slowly added LAH (1 M
in THF, 1.5 mmol). The mixture was refluxed overnight, cooled to RT, and quenched by
addition of freshly ground Na;SO;e 10H0. After stirring for 20 min, the solid was filtered
off and washed with EtOAc (10 mL, 3 times) and DCM (10 mL, 2 times). The filtrate was
concentrated, and the residue was purified via flash chromatography

(DCM/MeOH/NH,OH) to afford [3-(4-Methoxy-1H-pyrrolo[2,3-b]pyridin-3-yl)-3-

phenyl-propyl]-methyl-amine as a white solid (90 mg, 61% yield).

Siep 6 Resolution of (R)- and (5)- [3-(4-Methoxv- 1H-pvrrolo[2.3-b]pvridin-3-

1}-3-phenvl-propyil-methvl-amine
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ethyl]-malonic acid (777 ng, 2.28 mmol) was pl aced
in a 100 m flask under high vacuum and heated to 160
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% 4- met hoxy- IH-pyrroI o[ 2, 3-Db] pyrldln 3-yl)-Nnet hyl -
3- phenyl - propi onam de (155 .0 mmol) in THE (5
m.) was slowy added LAH(l% n THF, 1.5 mol).
The m xture : nethyylene-mialonicasisl dinethyl e¥er and

guenched by addltl on of fr hl y gressgd Na2SO4 101W

After stirring for 20 m | e idvvasfilte‘red

of f and washed with Et OAc m_co,&,ti mes) and DCM
te was

(10 m., 2 tines). The filt concentrated, and
t he T&&R@“Hﬁmﬂﬁéo ffir - sctawoaam&ﬁﬁmo OhEQIB0 ﬁﬂxﬁcﬂpdind
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e
topuffopd 2 JPyridginh§-y- medryirarincalamic deitl dimbethyiteyter &t weritesalid (1.90 g,
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) Was separated by chiral preparative HPLC by
mul tiple injections onto a %i ralicgl QD preparative
col utm 50x500 nm (hexane/i - 20,50 mM/mn) to
af f or iB-(RMdtioxs- 1H-pyrrolol2.3- b]pvndm 3-yD-3-pyridin-3-vi-propyl] -methyl-
(4- Met hoxy- 1 H pyrrol of 2, 3- b] di n- 3-yl ) - 3- phenyl - pr
opyl ] - met hyl -carbam c acid -butyl ester (200
ng, ) and
(S)-[3- (4-Met hoxy- 1Hpyrrol o[ 2, 3- b] pyridin-3-yl) - 3-
phenyl - propyl ] -net hyl -carbam c acid tert-butyl ester
(195 ny). These conpounds were deprotected using the
procedure of step 5 of Exanple 1 to respectively
provide (R)-[3-(4-
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Met hoxy- 1H- pyrrol o[ 2, 3-b] pyri di n- 3-yl ) - 3- phenyl - propy
[']-nmethyl - amne(216rrg 84% 10 yield, an = +20.4 )
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WG Z07/062088t hoxy- | H- pyrrol o[ 2, 3-b] pyri di n- 3-yl )P@U%??@W%SGSU
- propyl]-nethyl-am ne (208 gy -79%yvyield, an =
-20.5) as trifluoroacetate salts. Exarrple4
2- Pvridi n-3-vl - met hyl eneg Ion|0@1g:|d di ester
coi cx' BEQ2CH, 15 To a RT/ S%ude of @
pyridi n- 3- tar boxal deyds. | , 10 sl
di nmet hyl e (1.14 . {
nm.) was ddd i peridig 04 mLcsl, O (riheb )y
benzoi c ac¥d @0 ng, OL5 ). The res It' ng/m xture
was stirred at reflux overRi ght, cool ed Yo KT,
poured into water, and extracted with Et QAc. The
organi c layer was separated, washed with {a saturated
sol ution of Na , dried over 20 MgSO4, ¥filtered,

concentr at ed, purifiéd via fla r omagogr aphy
(hexanes/ Et QAc brd o M
2-Pyridi n-3-yTonet ene- matomi c i thyfxﬁ ester

as a white solid .90 g, 86%yi A Exanmple 5
[ 3- (4- Met hox V- rrolo[2.3-bl |
pyridin-3-vl)>g3€pwidin-3-vl-prop Id/-gethyl 25

am ne WD 2007/ 062998 PCT/ EP2006/ 068650 -57- N O % O
Hs~O ~\ O OH -. C~OH3C~O&@MCHSNNN HH N
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malphionsidrdjnpthyl ester
A suspension of 4-methoxy-1H-pyrrolo[2,3-b]pyridine (0.5 g, 3.37 mmol) in

toluene (15 ml) was cooled to 0 °C, and isopropyl magnesium chloride (1.5 M in THEF,
2.47 mi, 3.70 mmol) was added dropwise. The resulting mixture was stirred at RT for 30
minutes and a solution of 2-(2-pyridin-3-yl-vinyl)-malonic acid dimethyl ester (867 mg,
4.04 mmol) in toluene (4 mL} was added dropwise. The reaction was stirred for 1 hour,
then was quenched by addition of a saturated solution of NH4Cl. The mixture was
diluted with H»O and EtOAc, and the resulting white solid precipitate was collected by
filtration, washed with EtOAc and dried to afford 2-{(4-Methoxy-1H-pyrrolo[2,3-
b]pyridin-3-yl)-pyridin-3-yl-methyl]-malonic acid dimethyl ester in 75% yield (936 mg).

Step 2 3-(4-Methoxy-1H-pvrrolof2.3-blpyridin-3-yl}-pyridin-3-yl-propionic
acid _

To a RT suspension of 2-{(4-methoxy-1H-pyrrolo[2,3-b]pyridin-3-yl)pyridin-3-yi-
methyl}-malonic acid dimethyl ester (780 mg, 2.11 mmol) in THF/MeOH (20 mL, 1/1
mixture) was added water (2 mL) followed by KOH (1,18 g, 21.1 mmiof). The resulting
mixture was stirred at 50 °C for 4 hours, concentrated, and the residue was dissolved in
water and acidified with HC1 (1 M) to pH 4. The resulting aqueous solution was heated
at reflux for 1.5 h and concentrated. The residue was dissolved in MeOH (25 ml) and
stirred for 30 min at RT. The white solid precipitate was filtered off and the filtrate was
concentrated to afford 3-(4-Methoxy-1H-pyrrolo[2,3-b]pyridin-3-yl}-pyridin-3-yi-

propionic acid.



mal oni ¢ acid dinmethyl ester 5 A suspension of
4- met hoxy-I H pyrrol o[ 2, 3-b] pyridine (0.5 g, 3.37
nmmol) in toluene (15 n) was cooled to 0 C, and
‘WO 6070629991 nmagnesi um chloride (1.5 M n THF, ELTEP2§6/068650
3.70 mmol ) was added dropw sesg The resulting m xture
was stirred at RT for 30 mnutes and a sol ution of
2- ( Zndpy3 i disnea3nidttrox - AL P vrieab 8- pa€itith - SHyl TEN Rivdth @ Siyeiflin-3-yl-
(867 mg,. 4.04 mol) in toluene (4 nL) was added
£ The reaction was stirred for 1 hour, 10
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" The white solid precipitate was filtered off and
the filtrate was concentrated t fford:
3- (4- Met hoxy- 1 H pyrrol 0[2 3-%%ﬁ1—®n 3-yl)-pyridin-3
-yl - prxpihehi 3 igl.3- BWGEHD&deEPE{WGm(m

by benzotri azol - XN

hexaf | uor ophosphate (1.20 g, 2.32 mmol) and MENH2 (2M
in THF, 1.60 m, 3.16 mml). The reaction mxtyre
was stirred at RT for 1 h, quenched with H20,
concentrated, and the residue was purified via
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SCHEMEK _
Step 1 2-[Pyridin-3-yl-(1H-pvirolof 2.3-b]pyridin-3-vl}-methvl]-malonic acid

dimethyl ester



Fol | owi ng the procedure of step 5 of Exanple 3,

[ 3- (4- Met hoxy- 1H pyrrol of 2, 3-

b ridin-3-yl)-3-pyridin-3-yl-propyl]-nethyl -am ne
WQ/JQE%??P%“ﬁaredyi% 4252/ yield (8)6 25 %)]. Exaw)éﬂ'céf/%l’m%mﬁ%%

Met hyl - [ 3-pyridin-3-vl-3-(1Hpyrrol of 2, 3- bl pyri di n- 3-

vl)-propvlil-amine NO%CH3  NOO/ OH OOH ~Cf 03

0 CHfollo@inly the probedire 8f sképN &f Hxkmpld 5, 2NIPGiBin  INyIQ 1N-p@roio[2,3-

. N N N H. E K.20 Step 1
byl Pl Mol Bl A el S s b PATe4 oy LRpiof2>-
Hlpymdihoin BR%geld. dineth |y ester WD 2007/ 062998
PCT/ EP2006/ 068650 -59 Fol | owi ng the procedure of
Zf efbteb d:pf Exeyriglie | i 3t5;F1]~(H{{p%]rdmjrz&lﬂpyﬂidiﬁ-_lshbntme:tmhph@loﬁ_ic acid
P i n-3- - - i c_ac | er
5 e Eongedid bR Vs Er Opsta e LDt (R Baotor2.3-

~ bipgidin-3Stlemethyl]-malonic acid was prepared from 2-[Pyridin-3-yi-(1H-

2- indin- 3.yl (G1H | o] 2. 3z bl.oyLi di n-3-vl | - met hy.

PP BRI BB ey P PE e e it Dthons
ifieateomphehSpex®stePyri di n- 3-yl - (1H pyrrol o[ 2, 3-

b] pyri din-3-yl)-nmethyl]-malonic acid was prepared

f r orfedJ Py r3-Phrini3-3y-3( AIH-pyrrolo[ 2.3-bIpyridin-3-v1)-propionic acid

pyrrol.o[ 2, 3- b] pyrj di n: 3-yJ ) ~ret hyl ] - nal.qni i
0 & I PhSTRER PR R R Bopa B Rrplor2a-
W] peridiesdt ylspegpiorit eqid 87as prepared and was used without purification in the
n?éit%féi di n-3-vl-3-(1Hpyrrol of 2, 3- bl pyridin-3-yl)-prop
Ioni ¢ acid 10 Fol | ow ng the procedure of step 3 of
) - 1

DA - - gepyRiding 3-vi-3-( 1 EL-pyrro 5 Ripyndin- 3oy
pisgidnarhideout purification in the next step. Step 4

15 _N;/ KE[tth/ RT gﬁSBXI‘{SZLlOCIi‘lI 0 _3§f)§\r/rid_1113-_3§yjf—l_3l- aﬁ-{)ﬁ*lr&[) &,ﬁf)fjplygm-gj-lyﬂ :pel"opionic
acid (810 mg, 3.03 mmol) in DCM (30 mL) was added TEA (0.63 mL, 4.54 mmol)
followed by PyBOP (1.73 g, 3.33 mmol) and MeNH; (2M in THF, 2.27 mL, 4.54 mmol).
After stir;in g the reaction mixture at RT for 30 min, the beige precipitate was filtered off,

and the filtrate was concentrated. The crude residue was purified via flash
20 chromatography (DCM/MeOH/NH.OH) to afford N-Methyl-3-pyridin-3-y1-3-( 1H-
pyrrolo]2.3-b]pyridin-3-yl)-propionamide as a yellow oil (525 mg).

Step 5 Methvl-[3-pyridin-3-yi-3-(1H-pyrrolo[2.3-b]pyridin-3-vl)-propvl]-
amine '
Methyi-[3-pyridin-3-y}-3-(1H-pyrrolo[2,3-b]pyridin-3-yl)-propyl]-amine was
25 prepared from N-Methyl-3-pyridin-3-yl-3-( 1H-pyrrolof2,3-b]pyridin-3-yl)-
propionamide using the procedure of step 5 of Example 5, in 17% yield overall (83 mg),
M+H = 267.

Example 7
N-Methvl-[3-phenvl-3-(1H-pvrrolol[ 3.2-b]pyridin-3-vl}-propvi]-amine




propi onam de 15 To a RT suspensi on of
3-pyridin-3-yl-3-(1Hpyrrol o[ 2,3-b] pyridin-3-yl)-prop
ionic acid (810 ng, 3.03 mml) in DCM (30 niL

Was
WOR00H629%BA (0.63 m, 4.54 nmmol) foll owed by &%W““Gmﬁsﬁm
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(1.73 g, 3.33 rmol) and McNH2g2 Min THF, 2.27 nl,
4.54 mol ). After stirring the reaction m xture at
RT for 30 min, the beige preci pltcgl;glvva
off, and the filt?P
residye was_purifie
( NH4
N- Me = F- pyr
pyrrol o[ 283- bl pyri
oil (525 ng). Step 5 H
Met hyl - [ 3-pyri din-3-vl-3-(1H pvrrol o[ 2, 3- bl pvri di n- 3-
vl)-propvll- am ne

Met hyl - [ 3-pyri din-3-yl -3-(1H pyrrol of 2, 3-b] pyri di n- 3-

COH

Co,CH

yl)-pro -am e was pr gpared from

N- Met hy n- 3-yl krol of 2, pyrdogi n- 3 CO,CH,
-yl) - usingt o_procedure of step/5 of

Exanpl n 17%yiel d oV (8371) , ~n MH = 2677

Exanplfe Met hvi - | ¥ - 3- (1H pvrfrolP[ Y, 2-b1 | N

pyri di =) - propyl | girne WO 2007/ 062998-N N

PCT/ EP2006/068650 60 cost"Bu OH z-Bu zH 'C N-~ N *

-~ NCozCH N\ -~" COzCH N COZCH NNNNHHHN

HH NNzCH COzHco C C GEOHEMEN IN \ 100 NI N
N é%lep 1_' H H llﬁ—P%%%—lblDvridin-S—carbaldehvde ‘

Amixture of 1H-pyrrolo[3,2-b]pyridine (947 mg, 8.02 mmol),

hexamethylenetetramine (1.7 g, 12 mmol) and acetic acid (7.5 mL) in water (14 mL) was
refluxed under N; for 4 hours. The reaction mixture was cooled to RT, concentrated, and
the residue was purified via flash chromatography (DCM/MeOH/NH4OH) affording 1H-
Pyrrolo{3,2-bjpyridin-3-carbaldehyde as a white solid (660 mg, 56% yield).

Step 2 2-(1H-Pvrrolof3.2-b]pyridin-3-vi-methvlene)-malonic acid tert-butvl

ester methvl ester
Amixture of 1H-pyrrolo[3,2-b]pyridin-3-carbaldehyde (660 mg, 4.5 mmol), tert-

‘butyl-methyl malonate (3.8 mL, 22.5 mmol), piperidine (0.12 mL) and acetic acid (0.12

mL) in acetonitrile (40 mL) was heated to reflux. The resuiting mixture was stirred at RT
for 24 h, concentrated, and purified via flash chromatography (hexane/EtOAc) affording
2-(1H-Pyrrolo{3,2-b] pyridin- 3-yl-methylene)-malonic acid tert-butyl ester methyl ester

as a mixture of cis- and trans- isomers (780 mg, 57% yield).

Step 3 2-[Phenvl-(1H-pyrrolo[3.2-b] pyridin-3-vl}-methvl]l-malonic acid tert-
butvl ester methyl ester

To a RT solution of PhMgBr (1 M in THFE, 6.5 mL) in THF (10 mL) was added a
solution of 2-(1H-pyrrolo[3,2-b]pyridin-3-yl-methylene)-malonic acid tert-butyl ester
methyl ester in THF (15 mL) dropwise. After stirring the mixture for 1 hour at RT, the
reaction was quenched by addition of water. The diluted mixture was neutralized by
addition of HC1 (1 M) to pH 7 and extracted with EtOAc. The combined organic layers
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Step 1 1H Pyrrol o[ 32-bl pvri di n- 3- car bal dehyde 5
Am xture of 1H pyrrol o[ 3, 2-b] pyridine (947 ng, 8. 02
hexanet hyl enetetram ne (1.7 g, 12 mol
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under N2 for 4 hours. The reaétion m xture was cool ed
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THE 18 ﬁﬂgeﬂ‘r@re&ﬁﬁh Qﬁh%{tﬁ‘@swa@%ﬂiixédi af 2, tholbido L aMi quenched by
unt'i | out pH 4 and extracted with 20 FEt OAc.

agddigianiof MeAlke ﬁndfﬁsll {eespairagds B dpnsh eThedﬂP@&eWéFhen heated at

éﬁ%ﬁ@ﬁsl fird 85184 t@R’TI coﬁ@éﬂ%&tdr %@ﬁlﬁ&dﬁ&eﬂﬂh chromato graphy
eny

(QQI\@’MQ{@@/NI%@ Fyr rol N Methyﬂ/ phéngl_—?y—(YH—pyrrolo{S 2—b]py1'1d1n 3-
WENBbRY-lamdndd RSV B= Qgg—l-pyrrol o[ 3,2-blpyridin-3-vl)-p

ropi onam de To a RT sol ution of
3- phenyl - 3- (1H pyrrol of 3, 2- ld:p¥ Elecg n 3 yl ) - propionic

acid 25 (150 ng, 0.56 nmol ) | 2 mL) was added
Ve NH2 (21&19&1\&-@152_1-%51&27&”“ = WM&W

benzotriazol -1-yl oxy-tri s(diagt hyl am no) ph honi um
hexaf | uor ophosphate (300 o@

nm., 0.85 ). The m xturex—w rred at
h, then a@t ed—sebution of ‘*-
the m xt 3

conbi ned organi¥k | ayers gre, dr¥ed over
filtered, concentrated, an®puiified via ffashi
chr omat ogr aphy. (DCM MeOHI NH40H) , af f or di ng

N- Met hyl - 3- phenyl - 3- (1H- pyrrol o[ 3, 2- b] pyri di n- 3-
yl) - propi onam de. Step 8
N- Met hyl - [ 2=% -3- (1 H

ToaRTso'

was adde My (10 M '

m xture was r8fluxed for 2 h, cooled to RT, and
guenched by addition of M g (concentrated,
3 drops) The mxture was t ated at 5 reflux f or

PN : ot et Y11 -madpnig aeid
@ Q:t% r omat ngaphy (DCMI\/EO-V NH4(}|) 5 for di ng

- [ 3- phenl-3(1|—|—pyrro|o[3 b] pyri di n- 3-
y| ) Tor2oRY sqlutien plisonvep rRetespgpch E;t@(ﬁd gn'I‘HF 2.4mlL, 3.6

rM?lBB% yi's:y (ﬁh‘i{f},’)l wé% aﬁ&éﬁ' zpéé'h{tQJnQ{f:iHZpﬁd?U 3 dE Eﬁdﬁﬂa 13®mg, 3
mlgl)é)l) in %‘rln-IFn(% mb), follwcd by 2 solutlon of ZnCig n THF (1M, 3.4 ml). After
stirring the resulting mixture at 50 °C for 5 minutes, 2-benzylidene-malonic acid diethyl
ester (1.0 mL, 4.5 mmol) was added dropwise. The mixture was stirred at 50 °C for 3 h,
cooled to RT, quenched by addition of a saturated solution of NH4Cl, and extracted 3
times with EtOAc. The combined extracts were dried over Na,SQ,, filtered, concentrated,
and purified via flash chromatography (EtOAc), affording 2-[Phenyl-( 1H-pyrrolof 3,2-
¢]pyridin-3-yl}-methyl]-malonic acid diethyl ester {0.77 g, 70% yield).

Step 2 2-[Phenvi-(1HB-pvirolof 3.2-¢c]pvridin-3-vl}-methvll-malonic acid
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HI I NN HH OHHc:H~CH3 CH3 N-NI NNN\ N
N NHH 10 H SCHEME K Step 1 2-[Phenyl -(1H pvrrolo
[ 3, 2- c pvrldln 3-vl)-nmethvll-malonic acid diethyl

WOSEWIPE a RT sol ution of isopropyl magnesi urRIHERIH6ANES650

(15M|n THF, 2.4 nL, 3.6 15¢3mol) in THF (10 nl)
was added a soI ution of 1H pyrrol o[ 3, 2-c] pyri di ne

(3 I5 (TtongT %111%1‘1();1)%2- _[p‘hei[ﬂll-;( ll-Bpjth)lg [32@&]@?@@ Btyla-methyl]-malonic
n o r
B bl el e BT S e e n G G s, L. The
ixben mf stitendent reflugriorcs Baiodled |t@Rﬂ1‘yzind Ceﬂtmtrafeﬁ G‘hmaqueous
4. .
g ighR3 o} HBioRRR T 0 Ui Bl oG b ves

wﬁefhEﬁh‘kqmaﬂtmg lsqiruuplcallmnfof hllsild, ,whwhdvvas mlieateﬂéagi fiBratdn and

ov ei’ &fﬂa% Ffbgéf%’tl é I% (I‘S; gncgpg?&ué % gﬁlgﬁlﬁ@r_mfiong acid (341

e g.H2f wgifl).chr omat ography ( Et QAc), af f or di ng
2-[ Phenyl - (1Hpyrrol o[ 3, 2-
c] p\Atepdi n- 3- WPhenWthW}Enmwlm'ﬁL%ciammn&ﬂt bidpi@st erd

$0; Bhenent s 2B 3 -methl-malonic aeid, (341 1.1

| mnmol‘) mhdatWOMTCOﬁﬁQQWfEPPE@ﬁ/aﬁG%SIBd to @ vifle salid 3-

I%EF% ﬁ'ﬁ—r ?)?rf& Ei/%rcgfyn[dgl 3 y(l?] %ropméuc acj fos us tvkﬁtho?t rrﬁcatlon

-lamlitﬁcnexamm diethyl ester (0.77 g) in EtOH (40 nL) was

added NaOH (2 Min water, 15 m). The mxture was
sti rStepdt at r &F-Meth i pHenhy- 3-€ b paydrolad 3 RE] pwaitith - 3-vi)-

ggg&{t}mr At ed. The aqueous residue was acidified by

of HO (1 M until dissolution. To this
sol Uito 20RT wespericadefSepemias- ( 18 snykolad 3,2 i cipyridére i3l t- ptoip@mic acid

@Qh. B8 ih ﬁocrwgﬂr%\gﬁ 49355 £i2) WRE AR Bl 05 TAL 1% mBRY followed by
WiENHR(2 M(in AHF) 0136 Inol)3nz behpyriaagi- ri-smw ) - met hyl |

E@kﬁ‘gny?@?’( ?ﬂg&é}}?% }éé%%(%fb?ﬁ ik g@ﬂi 1pgr%%1|01 hic

rggilign g mixture was stlrred at R overnight, diluted with an aqueous solution of

NaHiEoe '&Mhei&aléfo‘&%ﬁpfz@iﬁb Zrh@]ce%mmrgaﬁ)@ Lye @é}x hlggmer

oni.c acid eate

Nard@s- ﬁ!ﬁal@étﬁﬁnﬁwraie%mﬁ Plafh@?dc%%l@ﬁ chymptegraply sol id 3
(DCM/MeOH/NH40H), affordmg N-Methyl-3-phenyl-3-(1H-pyrrolo[3,2-c}pyridin-3-

yl)-propionamide (0.16 g).

Step 5
Methyl-[3-phenyl-3-(1H-pyrrolo[ 3,2-c]pyridin-3-yl}-propyl] -amine was prepared

from N-methyl-3-phenyl-3-(1H-pyrrolof3,2-c]pyridin-3-yl}-propionamid using the
procedure described in Example 3. The free amine was converted to a bis-hydrochloride
salt by addition of HCI (2M in Et20), (43.5 mg, 23% yield). MS M+H = 266.
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Phenyl - 3- (1H- pyrrol o[ 3, 2-c] pyri di n-3-yl ) - propioni c
acid was used without purification in the next step.
Step 4 N Met hyl -

3;
WOREHR98- ( 1H-pvrrol of 3, 2-c] pyri di n-3-vD-  pr dBiTHFREARSANEISSD

15 To a RT suspension of - 64-
3- phenyl - 3- (1H pyrrol o] 3, 2-c] pyri di n-3-yl ) -propionic
acid (1.1 mmol) in DCM DVE=A3/2,5 nL) wa ded TEA
(0.23 nL 1.7 mol ) foll owe ,

0.83 nl) and benzotriazol -]

tris(dineth ) pliosphoni unt heyafoorophosphat e
(0.58 g, 1.3 . mml Y. The sty i ng M xt

stirred at ni ght, xdi &d wth am_a
solution of 20 NaHCO3, and exmtracted with
conbi ned organic |ayers were dried over Na2SO4,
filtered, concentrated, and purified via flash
chr omat ogr aphy (
N- Met hyl - 3- phenyl -
yl-) - propi onanide, (0.1 .
Met hyl - [ 3- phenyl - 1H pyr r ot of3" 2- c
opyl | -anmine 25

Met hyl - [ 3- phenyl ¥ ¥ pyrr ol o[ 3, 2- CI]Y T THi n-3-yl ) -pr
opyl ] -am ne was prepared from

-~ N-net hyl - 3- phenyl - 3- (1H-pyr§6m_]2-c]pyr|d|n 3-yl)-p
' id t ] _

! , . m&gmd
dlethill_”ggté ochl oride saI t by add| t| on of HCI (2Min

£ 2Q o ket BoidiliPor A Pdrofdl 8h-c1 i M 1555 235 oFAABY A ar (20
'IHEJ r\’?ﬂ adided pRevigCL 3-Y Mt gy, 5100hR, 7 mmel) folo wedbydnClpeIM in
. o ]
i *'%ﬂﬁgﬁﬂﬁ% AR RGP El(.r_%%%stﬁﬂf‘ Gty 2-
't@gzyl'@e@e— mglagighcid deiphester (%{Z@ﬁ_,]w mmol) in THF (20 mL) was added
FJC £ Ahe ﬂlé(’t'ﬁ anﬁ’&gatq{lefo?\ir}b% 'Elugnéﬁle& b??&cﬁb{&ﬂ of Platurated

ester sol uti on
spﬂmtqufé%@ asd@ﬁ@w Et%ﬂs Hﬁcoslb@zpd Pets vere praghed with
kgl%Qe, dried over Na,SOy, filtered, concentrated, and purified via flash chromatography
(DCM/MeQH/NH,OH), affording 2-[Phenyl-( 1H—pyrrolo[2,3—c] pyridin-3-yl)-methyi]-

malonic acid diethyl ester (0.33 g, 18% yield).

| Step 2 3-Phenvl-3-( 1H-pvrroiof2.3-c]pvridin-3-vl}-propionic acid

~ To aRT solution of 2-[phenyl-(1H-pyrrolo{2,3-c]pyridin-3-yl)-methyl}-malonic _
acid diethyl ester (0.33 g) in MeOH (30 mL) was added NaOH (2 M in water, 10 ml).
The mixture was refluxed for 5h, cooled to RT, and concentratcd. The residue was
acidified by addition of HCI (1 M) and extracted with EtOAc. The combined extracts
were refluxed for 10 h, cooled to RT, and concentrated. The residue was partitioned
between water and EtOAc and extracted 3 times with EtOAc. The combined organic
layers were dried over Na,SO,, filtered, and concentrated, affo;ding crude 3-Phenyl-3-
(1H-pyrrolo[2,3-c]pyridin-3-yl)-propionic acid (224 mg, 94% yield), which was used in
the next step without further purification,

Step 3 N-Methvl-3-phenvi-3-(1H-pvrrolo[ 2.3-c]pvridin-3-vl)-
propionamide
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m.) was added i-PrMyCl (1.5 Min THE, 5.0 m., 7.6
mol ) followed by ZnCl2 (1IMin Et20, 7.6 nL). The
resulting mxture was stirred at RT for 5 mn

then a
WOSBI PSR of 2- benzylidene-mal onic acid di etlfﬁﬁlmég‘f“@iﬁ“so

(2.2 m, 10 mol) in THE (20-63%) was added dropw se.
The m'xture was stirred at RT for 1 hour, quenched by

addiN- iMmhyifB phengl- 31 Hf @yrrolb[25Halpyritin-Gf yINpKGlgnaaride was

ek aE G POy P S PRI -PerfeafElfa veing he
rooredenof stpetiof Exauhpips, 54 foetkld ( R3fthgsh chr omat ogr aphy
(DCM MeOH NHAOH), af fordi ng

2- [ B! - ( MesioyiBothefid: 3¢16]-pyrrblb 13-t Mina®ivhydrbpvl] -amine

r2ra | %etﬁyﬁ%l—;ﬂlenyl%—hﬁ&—p%srgﬁrﬁ %Q:];?y%d% 3 y%% %p%l] %}nme waP prepared

fB}rﬁ’hIempthyB—S(}ihleh PyF-Cid-pfn20181 2 Beypyirdim334)vprppjvnepidenising the

%g(tcgﬁre of P%#%x%gg# %8?2{: fonvertad to %hX,%’Chlorf“iﬁ Sfﬂ]t b%acildition of
@l (@M acEto:D}i (&t myg) 52§':srle]d) ( OISBI+g] =i266.MeOH (30 nlL) was

added NaOH (2 Min water, 10 nl). The m xture was
refl uxed for 5h, cool ed to @g’}g Qconcentrated. The
i du e i di ad

refluxed for 10 h, cool ed to RT and concentrat ed.
The residue was partitioned 20 bet wg wat er and

Et OAc and ex{rastedoditinmes with Et Th:Feonbi ned
organi c Is fre dried overm Na2SO4, | t er &d,"and
concent r_gd af f@éﬂdl ng 3- Phenyl - COEt
(1H-pyrro|o[2 3-c] pyri dilg- N - priopilondc aci d (224
my, 94%yield), which wasNused in gtiemext step

W t hout further purification. Step 3

N- Met hyl - 3- phenyl - 3- (1H pyrrol o[ 2, 3-cl pyri di n-3-vl) -
25 propi onam de WO 2007/ 062998 PCT/ EP2006/ 068650 - 65
N- Met hyl ¢ 3- phenyl - 3- (1H-myyrrol of 2, 3-c] pyrigdi n-3-yl)-p
ropi onam S preparedfT

3- phenyl - H P ol of 2, diHn- 3-yl) B,
aci d using procedgr ol ep 4 of Exanpl 49cCH
yield (128 ng). Step 4 Me —_—

3- phenyl pyrrol o[ &, Ryridin-3-yl

Il -
ine 5 J\ o

Met hyl - [3Nphenyl 3-(1H pyrroIHo[Z 3-c] pyri dith- 3Hyl) pr

opyl]-am ne was prepared f

N- et hyI 3 phenyl 3-(1H pyr%ﬁ%‘i—g- c] pyrl d| n-3-yl)- p
pd i J ] < 1132 1) ! D 1 FCAUTTDY

3 ic"éi@ﬁe ] ed to a hydrochl ori de salt by

2Min Et20), (81 ng, 52%yield). M
- M+H 'IﬂneZGGFFiEmbpmzyh(i@clroaipslc(amdﬁh%tbﬁ@stpmw jir) this-sgepHwas

r t
ﬂg%ﬂahgi %@@%ﬂgﬁé@ %aéé%%%%& i kbinp 0 BYd +280n & in 100%
yield (4.95 g). 2-[(4-Fluoro-phenyl)-(1H-pyrrolo[2,3-b]pyridin-3-yl)-methyl]-3-ox0-

pentanoic acid ethyl ester was prepared from 2-(4-fluoro-benzylidene)-malonic acid

diethyl ester and IH-pyrrolo[2,3-b]pyridine, using the procedure of step 1 of Example 5
(66% vield, 4.3 2).

Step 2 3-(4-Methoxy-1H-pyrrolef 2.3-blpvridin-3-vI)-pyridin-3-vi-propionic

acid



\~1 HN FF Co'Et OHN CH3 N HNHN H SCHEME N
Step 1 2-[(4-Fluoro

W‘gl%%ll -(1Hpyrrol o[ 2, 3-bl pvridin-3-vl)-nmethvl | -
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noic acid ethyl ester 15 The PCT/EP?"“G/%SGSG

~ 2-(4-Fl uorobenzyl i-dene) mal oni 66aci d di et hyl ester

used in this step was prepared follow ng the
pr oCBECWRE nodetsies ofiiR{4+fuoko-phealyd)- @L],H-@yadolm{am-d»ﬂmmdned DR

e FoRmestliok et e gsisr (18,26 mmaDip THEEIOH QL 11

- mixtlry) ashdoixd KObE pdlisd5 @ ramiol) . dhbydsubimip erixinas was stn'rcd at RT for

%ﬁo rﬁyﬁgn { ecd % éé}lf&ﬁ‘lﬁ&f’sq@&{l@ c%f']fﬁagﬁ%an egﬁhﬁmé%hgl pH 7 by

v an PYrr o usin
addétiqmr e ¢HAYR Mo fThetresu Itin gblvEoa mysis extsactQIGWQCG@%IyID'éthnd twice

SR R ks B B B e g
copkengragsi. diieqquensis tesiiDe 360 12D @Q@Oﬁ@ﬂmEmO@eké@@BEOmd

%ﬁﬁ% afllja(%-o ; e%%}ﬂi ziffﬁrgly EXCR ethox% 1H- ?yrrolo[z 3b 1p)ynd1n -3-

yiephydip-33viarepigpistasid aélad"hé@lsdhfbf lmﬁst er (1 g, 2.6
mml) in THF/Et()—| (40 n1 1/1 mxture) was added K()—I

" %ﬁ*é?ﬁﬁﬁ%@ (‘“HJE%“”‘S?%??““&’[%%"?ﬁ’ﬁﬁhﬂ?%eg?‘i‘“ 39t
pragioniconido20pimig, ¢. 85 wymolriteTHES LY M@a%%ﬂdad ﬂlﬁhum@@mmum
}2%1%19? g'fjmt'ﬂ’iﬁ 9 .04 h1Y @g’yhﬁﬂqré WhsGBrrehl Q) dgi @%Pnlgﬂ%h Ghe reaction

organi c Iayers were dried over
Vi quenehed pyaddicien e erceuMaaSOrBEE, aed ths TP@%WSWSHOH was

REALLAnE AiedBOwhs doRbentrdfed 16 ?p%ﬁ@e &RaET(4mbro PHEh )-8 1H-

via flash cromatography, fordin

o[RS Pigyiding}-gihrepasr Qogmtﬂu‘gy];l agjygvigld, which was used in the next

g{éﬁwﬁyfmt%ﬁhégﬁhﬂ@‘{tml onic acid as a white solid (400
. Step

3-(4&5 yoror

pro

Woxy 1H-pyrro| o[ 2,3-b] pyridin-3-yl)-pyridin-3
-yl TcP£ QpceahﬁoﬁSfﬁ(L%QQroﬂﬂienS}})@ﬁ(mtgsrx)rolbm 3 ld?pg&ﬂiﬂa 3-y1)-

1 THF
b ool s St o T B e e T 00 mmn,
ARE Li890d he Resudins rAHRRE REP(Dfor S6lsth ! Meq] @D Dﬁz@%ﬁmcﬂ) was

%@5’3@3&% Mo e S AR S ERESA Potad 7 geaturated
Wﬁtﬂﬁn of- Na‘HCEd)éJ @ﬁ@cﬁfhefb)lﬂt%tcg “(Lth|'IEtOAc (50 mL) The combined organic

r ol o 5%61 ZZRQ an-| -

Yk ] v RS0 Bt o @Raten % sl aypliow oil. The
resultmg residue was dissolved in MeNH> (33% in EtOH, 15 mL) and the half of the
mixture was transferred to a sealed tube and heated to 60 °C for 3h. The reaction

mixture was cooled to RT, concentrated, and purified via flash chromatography affording
the compound 54 (5 mg, 3% yield).




“step without further purification. Sten 4

[ 3- (4- Fl uor o- phenyl ) - 3- (1H-pvrro| o[ 2, 3- b]pvridin 3-vl
[1- methyl-amne 20 To a 0 C sol ution of

_WO?BZ:“ 72°%€%§oro phenyl ) - 3- (1H pyrrol of 2, 3- b] pyr i Hfi HEE20Q6/068650
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- propan-l-ol (188 ng, 0.69 mgpl) in THE (10 nlL) was
added TEA (125 IL, 0.90 nmol). After stirring the
resulting mxture at 0 C for 5 mn, I\/B?G (59 DL, 0. 7%:cH,
mmol ) was,yadged, and bhe g xture was_stirred at 0 CX
for additional 2 pouredJinto a sa ur te solutl"L
(HSER : ed-twtgwth N(50 i)
The i ned_aggal 25 layer re driedlov —wgso4
filtered, and concéentrated N%d | ow o . @
resulting residue was dissol I (33%in
EtOH, 15 nL) and the half of thes m xture was
transferred to a seal ed tube and heated to 60 C for 3
h. The reaction mxture wag~ £g to RT,

concentrated, and purifi e h chromat ography
aff(&g[bilnq { M ethangsolfoof he vl 30

rﬂﬁe né’#h- %h?g)lﬂ ';Irg%vr ro FH&F%}I gmd{iep Was preppred fom, 3 solution

0f ( a%dmlmm@m%bmg@(mﬂ BREGD@I 5‘6@62@9 mLBby aidN'r&iHBmm

. | I \ N

:@dfgwmotﬂlg rq:acgmqu; qwlg}p@df até)g’{?eby synwmbhtlon of freshiy ground
ﬁazgj!; %Igzti um%%oﬁ:r %39 é‘\%‘lﬁﬁdﬂ whtSRrld, e Sesaithi} Iﬂ‘ﬁﬁ.u'e was

prepared froma sol ution (13d|chloro pro
e a8 B SoB e b et oEiabd S oty ) SN

fiirhB i Bborftbatia B! i A YR dediué &ra%arqﬁealdﬁ, ﬂaalocma)naed 293 9
over 35 mnutes After conpleti grthe addi tion, the

(hexpe/EfAAGSE ) qtiEardmed-GRlop & Ry ¥rRsapard anOi {‘b?vﬁ #f

freshly ground Na2SO4. 10RO until no nore
evollgtd efrtinaef duserhletr-1-phenylesopan: h@lﬁﬁ-&s,@r?@ myasl) in PCM at

@*&5@5 £) GaL adiel TERNA 4 n€, B4 hﬁ‘nd’l@ﬁ;ﬂB%& &y piderdf7sand 9.7
washed with Et20 and Et QAc. The

mmol). The reaction mixture was stirred 1. 5 hours at 0 °C, quenched with ice, and
partitioned between a saturated solution of NaHCO; and DCM. The organic layer was
separated, washed with brine, dried over M 250y, filtered, and concentrated at 0 °C. The
methanesulfonic acid 3-chloro-1-phenyl-propyl ester(95% crude yield, 2.08 g) thus

prepared was used in the next step without purification.

Step 2 4-Chleoro-7-{3-chloro-1-phenvl-propvh-7H-pvrrolol[ 2.3-

d]pvrimidine
To a RT solution of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine (424 mg, 2.76 mmol) in

‘DMF (3 mL) was added NaH (60% in mineral oil, 121 mg, 3.03 mmol). The reaction

mixture was stirred for 30 min at RT and then a solution of methanesulfonic acid 3-
chloro-1-phenyl-propyl ester in DMF (2 mI) was added at 0 °C. The resulting mixture
was stirred overnight at RT and then diluted with H>O and EtOAc. The organic layer was
separated, washed 3 times with water, dried over MgSQ,, filtered, concentrated, and
purified via flash chromatography (hexane/EtOAc), affording 4-Chloro-7-(3-chloro-1-
phenyl-propyl)-7H-pyrrolo[ 2,3-d] pyrimidine as a colorless oil (480 mg, 56% yield).

NHCH,



filtrate was concentrated, and the residue was
purified via flash chromatography (hexane/Et OAc,
8/ 2), affording 3-Chloro-I|-phenyl-propan -1I-ol (4 26
WOp07/062998 sol uti on of the3-chloro-I-phenyl - prRSGARRA06H68650
(1.5 9, 8.79 mol) in DCM at _g§-C(50 nL) was added
TEA (1.6 m, 11.4 mol) foIIovved by s (0.75 i,
9.7 sle%sanetthJve-(Bmm &uemmvﬁtmwﬂomrm
hours at 0 quenched with ice, and partitioned
- ed solution of NaHCO3 and DCM The

or 0 WinGxth RWE U-dh@sro- SEPEII 6o THphvas-pesh 'mppﬁbmz,s-d]pyﬁmidjne

ke Sl MR L 50 in BT SRLT SRR 8 gpgie oo -c oy

5 rﬁﬁ:hﬁﬁa(v@ﬁc% ICKdigte THeetadtion mitue wisdthen ocmeﬁmnemmm, and purified

35 i ety Al AL A e e P 3743
et e s 1
BERET oI g%%f@od'r%m Ras a%ed NaH (60% i nmrgﬁ ner al
oil, 121 ng, 3.03 mmol). The, re tl' on mXxture was
stirred for 30 nin at RT anm—g sol uti on of

10 et hanesul f piB-Chierodi -ghétlyl-pidmot)e7H pyprhie{idB-dpwwinyidine
ester in PMF (2 ni) was added at 0 C The resulting
m xture s stirred overnight at RT and then dil uted

wth H2 t OAc. The @ | ayer vvasN at ed,
washed &ti with wat el dri @d over
Fas

filtered,Nco centr"at—e'd a ﬁ‘hrlfl“e'd““\ﬂa

chr omat ggta rexane/ Et . di ng

4- Chl or 3 chloro- |-

phenyl - propyl ) - 7H pyrrol o[*27 3-d] pyri m di ne & a

colorless oil (480 ng, 56% yeihepWO 2007/ 062998
PCT/ EP2006/ 028650 -68 St ep‘3"—7

2. 3- Agdsg&i/s‘id%f‘iﬂ Eh'léroﬁ 3 cﬁﬁ}d‘@ phemy Pﬂr

4-chl or

15 dppymidingl 150 mg, dsonmgD AGH SR AR AC (50mL)
ﬁsqm'reé uildr Pl‘%ﬁn’ﬂ@)@ﬁﬁe?éj(ﬂa.ﬁo&b?ﬂér su}eg QorZ BY TR @h@iofWaikEare was

hour . e reactlon_m X € was

t
T e A The A0 AR ST kS B wspefl PR EIPAC (20 mL). The
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20 Vifldft-yl]-amne as alight brown foamin 29%yield (48
ng). Exanple 12 10

7- ( Ssthbor ok NheN SR rold ?MTﬂvﬁhﬁ({hﬁ Bylch By ih-Binthe
[ ne z~ Cl Nz~ NHCH3 SCHEME -

hjordesalt ch| or o- | - pheny!
j 2r %ﬁyﬂ@—?ﬂ&fy@BQ{yﬁo&r{QBm& piiinedifg-yl-propyl)-amine was prepared
from 7-(3-chloro- 1-phenyl-propyl)-7H-pyrrolo[2,3-d] pyrimidine (48% yield, 48 mg),
25 following the procedure of step 3 of Example 11. Treatment with HCI (2 M in E;0)
afforded the corresponding bis-hydrochloride salt (52 mg). MSM+H = 272.
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Example 13
Methvl-(3-phenvl-3-pyitolo[ 2.3-blpyridin-1-vl-propvl)-aming
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A suspen3| on of 4-chloro-7-(3-chloro-
| - phenyl -propyl )-7H pyrrolo[ 2,3 15 d] pyri m di ne (150
5 mol) and Pd/C (10% 50% water, 150

, 0.
was stirred under at nospher
WO%@%Q,& %BonL i d under H2 h lgxzmmoeamsseso

(bal l oon pressure) for 4 h. The-reaction m xture was
filtered through a celite pad, and the filter cake

was washed with Et QAc (2 ~ The filtr S
concentrated and purified vila Bl ash chr orrmhy
(hexane/ af f or di N — XN

7-(3- Chllqrét B’phenyl prop Ryrrol of 2,-3- yLim
di ne (111NhgJ 83 % 20 yi @ StepC12 NiCH,
Met hvl - ( 3- phenyl - 3- pvrrols§23-dl pvri m di n- | - pr opel

)-am ne bishvdrochl ori de Sm—%@
Met hyl - ( 3- phenyl - 3- pyrrol o[ & rimdin-7-yl-propy
|') - 8wpne _wasl-[3- e:nmmd leelhﬁmﬁ)ronvl) 1H-pvrrolof2.3- b]nvridme

meal(ﬁgéﬁiﬁ"e}d’% Eyl?‘ﬁé\]sﬁ s ﬁ@'yfl Zégvlaglygé ' om 1H-

pyfrrosa[eﬁ-ta pgﬁdﬁaaﬁmuewaﬂg thd peaedEn desotibéd inGlepf 2 ahl Rof Example

@7"%63& d the correspondi ng bis-hydrochl oride
( r;§ I\/B W-H = 272. Exanple 13 Meth

662 Memlyu.(slspmnm.mpmotovz S pyricHGHgro iy %lwou@@bﬁi@ed from
{.e .
LRy | opsshgromsPo iy mDisLa g pias Sl g hoprecdore

cé step 3 of Example 11 (18% yield, 11 mg), and was with HCI (IM in Et,0) to give the

lor | o2, 3-b] pyridin
G R P A R e MY T 7l e by
followi ng the procedure described.in steps 1 and 2 of
Example 11 (10%yield, 78 %&‘Qﬂp—]gyl-ﬁt hesi s of
Met hyl - (3- it (33 hiew vir Bbafr AoB3. Dbipstidhi- D-vLprpyhr-epat )
-am ne
Met hyl - ( 3- phenyl - 3- pyrro"t%;I
-am ne N ared fro ' N
1- (3- chl qr o-l] - phenyT= DTopyI) {H pyrrol o[ 2,3-b] pyridin
e foll ow t procedur Step 3 o €™ NHCH,
11(18%yield, 11 ng), an s with HC ( n Et 20

to give the correspondi ng bis-hydrochloride salt (I
| ng). M5 MtH = 271. Exanpl SCHEMER

1 (3-Chloro- l—phenyl—propyl)- 1H-pyrrolo[3,2—b]pyridine was prepared from 1H-
pyrrolo[3,2-b]pyridine following the procedure described in steps 1 and 2 of Example 11
(66% yield, 98 mg).

Step 2

Methyl-(3-phenyl-3-pyrrolo[ 3,2-b]pyridin- 1-yl-propyl)-amine was prepared from
1-(3-chloro-1-phenyl-propyl)- 1H-pyrrolo[ 3,2-b]pyridine, following the procedure of
step 3 of Example 11 (80% yield, 78 mg) as an off-white solid.

Example 15
(S)-Methvl-(3-phenyl-3-pvrrolof 3.2-bipyridin- 1-vl-propyl)-amine
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e
WOLR00306E98or 0- | - phenyl - propyl ) - 1H pyr r ol o[ 3, 2-B]THER20{/G§3650
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e was prepared from 1H pyrrol g§3, 2-b] pyri di ne
follow ng the procedure described in steps | and 2 of
Exanpl e 11 (66% yi el d, 9¢ 20 Step

Met hyl - ifenxl- -pyrr Y- bl pyri di 4 14v1 Ypr opyl )
-am ne 3- pheny™=3<pyrr ol o[3=2-

pyridi n- 153 Kopyl ) -am RS prepared f _
1- (3-chloro- 1Ephenyl -p

) - 1H"%yr r ol
pyridine, follow ng the>pgt 3
Exanpl e 11(80% yield, 78 rTg) as an off-white solid.
Exanpl e 15 25 __EM-E§

)N M-( Chlo —-(ﬁbpkerg .! ! EPZ%(E% ! %?g)g?dmcwaZreparcd from

IJH el 2B ﬁhﬁwdndm &ﬂ@ﬂo}l IRY-plignyd baipan-A-4llfphovwidi e

W daf%%x?é@eﬂﬂ%%s o D s Y Bl P s

@neDR; &t pr o- 1- (R) - phenyl - propan- 1-ol follow ng the
procedure described in steps 1 and 2 of Exanple

étl( 2496 yi el d (ER6femE(3-PRemyi-3lavkrdlof 3(MeIohkidia =] - ¥) prbpyl)-amine
e .. .
(S ph@é%i&/ (3-(S3-phrvA Pl P yEdis: bivhpropyh rming wasprgpared

81 HiBro- 1-(S)-phenyl-propyl)-1H-pyrrolo[ 3,2-b}pyridine, following the

e L b shbendl i AUg L e LR 2RI Lk Y B (1 Mim

Eb(()ﬁto@ﬁoﬁf the bofr&pop Bﬁlg)bhs-]pjdi:ﬁgﬁl@mdhh‘a}ﬁﬂ@@h 0[78%24d)] yasra white
%ldn Heogamg the procedure of step 3 of Exanple
T 188 ng), and was treated with HCl (1 M

in EtZO) to afford the corresponding

bi s- hydrochl ori de sal t (219% yield) as a white
sol i d. NBetiH 3=(R&dy pyrxaofd. Bblfridm-1-vl)-3-phenyl-propyll-amine
Met hyl - [ 3=(4- oxvpvrrol o[ 3, 2- bl pvri di n- 1- vl ) - 3- phenyl -

propvlil-amine i I N\ N ¢
N
XN

To a 0 °C solution of 1-(3-chloro-1-phenyl-propyl)- IH-pyrrolo[3,2-b]pyridine (75

| mg, 0.27 mmol) in DCM (5 mL) was added m-CPBA (62 mg, 0.27 mmol). The mixture

was stirred for 1 h at 0 °C, then poured into an aqueous solution of Na;$03 (10%, 20
mL} and extracted twice with DCM (30 m1). The combined organic extracts were
washed with NaHCOs (saturated solution), dried over Na;SOy, filtered and concentrated.
The residue was treated with MeNH; (33% in EtOH, 2.5 mL) by microwave at 100 °C for
1 hours. The mixture was concentrated, and the residue was purified via flash
chromatography (DCM/MeOH/NH:OH), affording Methyl-[ 3-(4-oxy-pyrrolo[ 3,2-
b]pyridin-1-yl)-3-phenyl-propylj-amine as an off-white foam in 59% yield (45 mg).

Example 17
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at 0 C, then poured into an agueous sol ution of
Na2S203 (10% 20 20 L) and extract ed tw ce vvlth DCM
E) Q d ] h arlr

© (30 mLI3-(SFNE

wi t h NaHCO3 (saturat ed soI ution), dr| ed over O4,
filtered and concentrated. The tHéskdue was tre $ e
V\/It|'b}1|3\/EN|-|2(33%In(I:EIO-| 2.5 m)k owave at™y 1\ -
100 fS)Qr hour s.o The_ nixture neentr at ed(am
the r 'va*H-ash Cchr gmat ography
(DCMMNJBM(}D af e dimg Met h>/|©/(:¥|~\/\c1 @)\/\NHCHS
[ 3-(4-oxy-pyfrol o[ 3,2- 25
bl pyri di n-1-yl) - 3-phenyl - propyl ] -am™ne as an
off-white foamin 59%yield (45 ng). Exanple 17 WO
2007/ 062998 PCT/ EP2006I 0686SQHEMHT
I pyridin-1-vl)-3
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Kd\ﬂg/imdedgb (6OBHE) imBprr &ppbratum| TheanattiPa hGxt(1 08 s tA8O iaged

in Et OH Et

‘inab ST BBl e S s S RO QD 70t s vas
avnxeniragednarsd thh essiduie vae dissblvediin GiQAc 650oel), washed dvithaNaHCO-

e b R MO ol SR et o

fthisk smiovreacdogmphlit(limnﬂﬁﬂ)ﬁ@) affcwdstgédehphy- HOE3 o[ 3,2-b]pyridine
dried over MgSHA,
%iﬁ%{e@éﬁ&%@ﬁ%t ra eeZ(B and purl fied via flash

( 7201 @Ch@mﬂwhgnﬂ)proﬁlbﬁ rgcthoxy— 1H- pyrrolo[S 2~b]pyr1dme was

Eéa%egﬂ Rtrﬁo meﬁ@% ri%llzp%cﬁgl\rﬂéﬁ b?pﬁ]ﬁm%(]}’odqﬁb &\é&ﬁ&’éealu% of steps 1

pvridine

dndihefiRxempleddy(63% Fiokb (7TRDE | H- pyrrol o] 3, 2-b] pyri di ne

was pr epar ed f rom

%ﬁgedure of steps 1 and 2 of Exanpl e 11(62% y| eI d,
-ng). Step 3

[ 3- (I5-(58iktdryyspyrdb B BbIpybidpy L iyt hrphenyl-pragylitreefil- pnipe was
IB’X}!)E!IG&E‘BHJ I—(Ss—‘Eﬂl&%-l-phenyl—propyl) -5-methoxy-1H-pyrrolo[3,2-blpyridine

following the procedure of step 3 of Example 11 (55% yield, 120 mg).

Example 18
Methvl-(3-phenyl-3-pyrrolo[3.2-cipyridin-1-vi-propyl)-amine
NZ N
NF . X | N LY | N
= l N ©/K/\c1 O/K/\NHCH

SCHEME U
Step 1 1-(3-Chloro-1-phenvl-propvi)- 1H-pyrrolo[ 3,2-clpyridine
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[ 3- (5- Met hoxy-pyrrol o[ 3, 2-b] pyridin-1-yl)- 3 phenyl - pr
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-b] pyridine follow ng the ptggedure of step 3 of
Exanple 11(55% vyield, 120 ng). Exanple 18

Met hNtB‘-Cﬂ}:ol%l‘ifﬁHenﬁ ﬂiﬁpﬁ}lhﬂ[-ﬁﬂ?ol@ 3 2—c]p idine was prepared from 1H-
IPy%/'[gI@%Ién odiby I% owmc procec%re oPEeps Ifngl 2of lijy\zlzla_nme 11%.'?1%

vield 3220h O O- I - phenyl propvl)-1H pvrrol o] 3, 2-cl pvridin

e WD 2007/ 062998 PCT/ EP2006/ 068650 -72 o

1 (JseGhd Qﬂ&hﬁa@pﬁwhﬁaﬁwbvs%o “'ﬂfnom{ Sso%avnlaaﬁﬁé din
ar e rom yrrol o ridjne

fol I igimh U PRemh SEgHaIon o R 19 Eaepy - RInERaRpiegared from
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%% Qé% %x(agnp s 3B N5 O aZard R ehedted Wit TPl YA 520 to

¥ iy lcofraspphigany bis3ryayschivriak 3a12 ¢ WPy | MSMIEYE2pt.opyl )
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1-(3-chloro-1-phenyl - propyl ExdkpRyier ol of 3, 2-c] pyridin

e follow ng the procedure o step 3 of Exanple
11(65% vyield, 115 ng) e was treated w (1
Min Et give th I spondent Nasw |

5

N

bi s- hydir ochl oy i de_sal t ( 100 o). MMl = 27T
Exanpl & N N~ NH A0 SCHEME @ﬁj}ﬂ/rumnﬂ
1H Pyrrol of 2, 3-cl pyri A suspensi on of

2 mol )

7-chloro-1H pyrrol o[ 2, 3-T] pyri dine (650 ng, 4.
and Pd/ C (10% 50 ng) in ESOHEMBWVWIL) was stirred at

RT under at rmspgege Ebal loon 15 pressure). The
r eact 1 £t hrough a celite pad,
and %Ei@spﬁhélérﬁéfﬁ@h@ro\lﬁ&pymm&d dgpﬁmu%(mﬁmlmz fnhol) and Pd/C
[ trat ent rat led via
O sae in B Dot s R R R g ol thefigeh
ﬂdsdﬁyd)f the reActlorChniititileias éilted tharonkh b ecliopad] af S8 fﬂltgr cake was
P02 L fRmhy s Biroie e oo ad o Buifedy vt e
éhrBﬁLatography (DCM!MeOH/NH4OH 9/1/0.1), affording 1H- Pyrrqlo[z 3-c]pyridine
pyl)-1H pyrrol o[ 2, 3-c] pyridin
g a&/\g%l%; Oglgg%éodﬁge@) %}Elfif)pyrrol o[ 2, 3-c] pyri di ne
]:Lgl l(ggggéag t h? (9 rd'l‘ioer%uf Shenvl-nroﬁ%ﬁ IJH %ngl%[?,g-c V%I&Halee
1-(3-Chloro-1-phenyl-propyl)- IH-pyrrolo[2,3-c]pyridine was prepared from 1H-
pyrrolo[2,3-c]pyridine following the procedure of steps 1 and 2 of Example 11 (25%
vield).

Step 3

Methyl-(3-phenyl-3-pyrrolo[2,3-c] pyridin- 1-yl-propyl)-amine was prepared from
1-(3-chloro- I-phenyl-propyl)- 1H-pyrrolo[2,3-c]pyridine following the procedure of step
3 of Example 11 (75% vield, 105 mg), and was treated with HC1 (1 M in Et;O) to give the
corresponding hydrochloride salt as a white solid (65 mg).

Example 20
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-am ne was prepared from 25 73.
1-(3-chloro-I|-phenyl-propyl)-IHpyrrolo[ 2, 3-c]pyridin
e follow ng the procedur step 3 of Exanple 11}(75%
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Et 20) to gi he corres g hydrochl ori

as a whit i} (B5 Mg) of Exappl e 20 WO 7/0629D8
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SCHEME W Steep
7-Chloro-1-(3-chloro-1I-(
3,2- bidine 5

7Ch|oro|-(3 chIoroI-(S ﬁenyl prol)]/ -1H pyrrol of
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%aﬂ&l)ﬁ'oﬁtml&o 1H- yrrolo[3,2 b] yridine and 3-chloro- 1-(R)-phenyl-propan-
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pﬁ]taél}pe { (30% yieid, 40 mg)

S)t phen I-
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of 7- chloro I-(3 chl oro-| -
40 (86

b%h%d]gzﬂ]éﬁe was sti rred for 48h. The ni xture was
concentrated, and the reS| due was purified via fl

chr dvit sJrtiomt 7-c0exa s Nmér@vgfrfwmm 1H-Pyrr010[3 2-
KR ridnd\@D MY, 093pRM0Y in MRS, (30%ah EOMIL Qi3 whs Sdred for 48h. The

t d I éS"g | d 75
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B)C(l\mmmm@m,raﬁb &) 18] pretytliophehyldd, ),8,9-tetrahydro-3,6,9a-
- 3- phenyl oplg -nmethyl-amne N-N 11Z MO0 MO H
p@i%gulene 15 mg, 43% yield, o = -75° (CHCL, ¢=1.2). MSM+H = 264,
Example 21
3—(7-Methoxy—pyrrolo[3,2~b]pyridih~ 1-y1)-3-phenyl-propyl] -methyIQamine

= =N ‘
SN Ty m — w
E/IQ l - N | MeO 1 MeO 1
H b ©/k/\d gk/\m{ cE,
SCHEME X

Step 1 7-Methoxy-1H-pvrrolo[3.2-blpvridine

To a RT suspension of KOMe (24 mg, 1.65 mmol) and LiOMe (12 mg, 448 mmol)
in xylene/t-BuOH (8/1, 13.5 mL) was added 7-chloro-1H-pyrrolo[3,2-b]pyridine (900
mg, 5.9 mmol). The resulting mixture was stirred at 115 °C for 48 h, then cooled to 40
°C, and slowly quenched by addition of water (50 mL). The resulting mixture was cooled
to 0 °C and acidified to about pH 1 by addition of HCL The aqueous layer was separated

and basified to about pH 7 to 8 by addition of NaOH (10%) and extracted 3 times with
EtOAc (50 mL). The combined organic extracts were dried over Na;SOq, filtered,
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SCHEMEY
Step 1 2-Pyridin-3-vl-methylene-malonic acid tert-butyl ester methy] ester
20 The 2-Pyridin-3-yl-methylene-malonic acid tert-butyl ester methyl ester used in

this step was prepared from tert-butyl-methylmalonate using the procedure of Example 4
(48% vield (3.21 g).

, To a 0 °C solution of 1H-pyrrolo[3,2-blpyridine (300 mg, 2.53 mmol) in DMF (20
mL) was added NaH (60% in mineral oil, 112 mg, 2.79 mmol). The resulting mixture



SCHEME Y Step 1 2-Pyridin-3-yl-nmethyl ene-nal onic acid
tert-butyl ester methyl ester 20 The
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_dded LAH (1IMin THF, 0.53 nl). The reaction
mxtgure was stirred at RT for 2 h, and quenched by
c o ~

fil tTcat@ @/a@un@n@fa?’rpmdle& 7 nﬂpmfﬂpﬁkb Rmdmfl-alsh‘fopaﬂ 1ol (85

ST aP Rt e Y La e 30 A (002 i) BieP v

0 }ﬁ?@%f iﬂn%lﬁj The3Radtbh- wa%tsﬁﬁecﬂat 0 °C for 30 min then poured into water
pvridin-3-vl-3-pvrrol of 3, 2-bl pvridin-1-y er hed
wal

65@@!{)) ané@(ﬁ@ctcdp@lth D@:l\@(g(bm@ i ‘BRe @ypanic extracts were combin
%nﬂwsma@ed%oydmﬁ o@wami@% &o %Lgédlgﬂ?{éd' dirbf‘N!iz s m&ﬁmﬁal

Smstnimted, Thogtadienmsiooorird ridenty (RGO B0 Amixng he

R de- wamgaté@ﬁ;%bemm 8tk §%v@ ForB0GnihBfes. 3Phdhikture was
then poured into_wate

concentrated, and the resndue was partitioned between DCM and a saturated solution of
NaHCQO;. The organic layer was separated, dried over Na;SO,, filtered, concentrated, and

purified via flash chromatography (DCM/MeOH/NH,OH), affording Methyl-(3-pyridin-



(50 m.) and extracted with DCM (50 nlL). The organic
extracts were conbi ned, washed w th a saturated
sol ution of NaHCO3 (50 ni), dried over Na2SO4,

T WO IhTEzesd and concentrated. The resi due was RIBERNNHEGS650
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in MNH2 (33%in EtOH, 4 nlL)_agd the 30 mi xture was
heated to about 100 C by m crowave for 30 m nutes.

e 3-?1{&516[ mndﬁpm%t eﬁ:nmeredz% ?emr sahfyevmaﬁwas treated

part i oned bet'ween a sat ura sol uti on_ of
Mhe ExQydRigkve ths o Bipridgsplpas afpam (75 mg).
Na2804 filtered, concentrat ed and purl fied via
fl ash chromat ography (DOM MVEReRIaddH) , af f or di ng
Met hyl - (3-pyridin W2 2007/ 062998 CPCTI EP2006/ 068650 -

76  3-yl-3- pyrrolo[32 b] pyridin-1 - propyl ) - am ne
(92% yield, 83 rrg) was t M
in Et 0 give [ esponde

with
as a[fofm 75rrg) Exaiple 73 G NBL NN -1-NN N N
N H Iy NACI 33 5 St e a NICH,
4- Chl oro-1-(3-chloro-1-ph - propyl) - 1H pvrrd 2, 3-

bl pvridine To a RT solutioh of

4-chloro-1 H pyrrol o[ 2, 3-b] pgCHEMEZ( 200 Ny, 1.31
mmol) in DVF (5 nL) was added NaH (60%in m neral

- oil, 57.7 ng, 1.44 mmol) followed by 10

met g@esul fpghradi@-ddabl Dﬁhbnﬁ—bfh@wl 1tpba@mb|g$bm
(32

St rFOURT ORI OB AP ORT e el oo e e g

BME{}(&gﬁE)dvaMatlhecﬂN €I‘I\C(6G%'ﬁhﬁ1u®dfrglam 67 7 eyeet. Mﬁmm&lﬂedcd by
r

mgthan 1%&:1{1 ge% ﬁdphl\égsl%lfopy ester Ef?% mg,q 31 mmol). The reaction |
ﬂwﬁiﬂedm stirrCat ®T oveorikhtphaurgd imo dpywater] bdoxtmeted vth EOAc.
ridine as a gt ure, n._prody
EAE bt Pers ! Wit led B VA, Al o R brated o
vield Ma@]ﬂbtwlé&ehlofdné phenyltprepyl/adﬂuggtblm 2.3+ hleyndixt asd mxture
o]V .
Vb PR BERLLOBCHILER dhonyt s oty 3H-2naze sp-agonia
pehiphtigide. é‘hﬁnexfﬁtmwaﬁrumémmhmgxtetepmmouh@rmcewmus
step was di ssol ved in McNH2 (33%| n EEO4 5 n) and
' RS 1114 B-phiiime :

was concentr at ed, 20 and the resi due was purl fied
&5 | ash chr omat ography (DCM MeCOH NHAOH) to provide

[ 3- (PheClrhdrrmixpyre figing 12, lBehdysystdpdias-dissgibgd i3 Wyﬂf&?@m EtOH,
BT 0o g By
arfyethe wrduew@pmxﬁgi iy ﬂn&h@ht@nttdgam (A8 04,: (st ﬁ/NHB)H’DrH:
B o AU B S e
e, wingt Wil ch@p,thbm EtOAc and 2 equlvalcnts of HCI (1 Mpln Et:0) to give the
corresponding hydrochloride salt (20 mg). MSM+H = 306

Examgle 24

henvyl-
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- WD 2007/ 062998 PCT/ EP2006/ 068650 -77 CC) CH3 O f'

61, u CoicH3 COCH3 H cO-tBu 611~ OCH3 0-CHO O C I,
N HNOH ONHCH,  SCHEME AA Step 1

WORBPT/062988t hoxy- pyr rol o[ 2, 3- bl pvri di n- 1- vl ) - pRGEEL2HUGB650

yll-malonic acid tert-butyl_ester nethyl ester 5 The
2-Benzylidene-malonic acid tert-butyl ester nethyl
ester used in this step was prepased from —CH,
tert-butyl-met hyl mal onate and cenzaldeyde accor{di ng
to the procedure of “

—Exanple 4 .
2- [ (4 Akt bQxyequu r ol qf-2%3- b] py —
| -yl @ nylf- met hyl ) fert- butyl
met h 1 ercoims pr @ A COCH;

ne 10 (W003/
and 2- benzylldene nalon|@ aci od~fert - %a?y| est

nmet hyl ester using the procedure of Exanple 7, and
was used w thout purification. Step 2

3- (4- Met hoxy-@ve% ol of 2, 3- bl gyrHdin- | - | o—CH,
phenyl - propi ghQi ¢ acid nethyl ester

'3-(4-N@thOX' J rgl o[ 2, 3 b]p Fi cl-yl)-3-p ro
pi-oni ¢ acl d weth ester repared fr

2-[ (4- met hoxy’ pykro|o[2 3- b]pyrld n- -yI) phe N-th
yl]- nalonlc ronbutyl er Mfethyl es 0 “NHCH,
t he procedur- Exanple 7 ( ng). Step 3 _

3- (4- Met ho) cy- pvrrolo[2 3-bl pvridin-I-vD 3- phenyl pro

pan-1-ol SCHEME AA
3- (ﬁégg# hOXVZ-EMIMQ&S%%pﬁF 8
pan-T=

2Rid(tartrhvat ¥l estor methidstsf 2, 3- b] pyri di n- 1-yl ) - 3- phenyl - pro
pionic acid nmethyl ester 20 follow ng the procedure

of EhaZpBamzylideaerthai@sc ased tbri-butyhasten exethyd tegr uskd iahis step was

t e
B a2 oupP i atomatespe Peraldevds spcordingdp e pppesdure of
Eaﬂammﬂfbl@ﬁ&eylmégiﬁ)@l 062998 PCT/ EP20061068650 -78 To
a RT m xture of Dess-Martin periodane (1.69 g, 3.99

Mo [2) [ (AM &byt T otb)2, 3- ipgrididd Byl - phenyl—methyl]-malonic acid tert-

SR b AL et e

(NQ03/08P28D) & X bﬂfnzghctena-mbl@me acip carr-buttyl evtea negityl ea¢rading the

P‘?g%f %z&a%éng Bl s %“fs E“?ﬁ‘ﬁﬁtﬁal{f%‘é%m“’;‘f ey el

2. e ’ ,. S ) 5 = 52 =
;ﬁﬂ hoxy pyrrolo[2 3- b]pyr|d|n 1- yI) 3- phenyl
3-(4-Methoxy-pyrrolo[2,3-b]pyridin- 1-yl}-3-phenyl-propionic acid methyl ester

was prepared from 2-[(4-methoxy-pyrrolo[2,3-b]pyridin-1-yl)-phenyi-methyl]-malonic
acid tert-butyl ester methyl ester using the procedure of Example 7 (677 mg).

Step3 _3-(4-Methoxy-pyrrolo[2.3-blpyridin-1-yl)-3-phenyl-propan-1-ol
3-(4-Methoxy-pyrrolo[2,3-bjpyridin-1-yl)-3-phenyl-propan-1-ol was prepared

from 3-(4-methoxy-pyrrolo[2,3-b]pyridin- 1-yI)-3-phenyl-propionic acid methyl ester
foliowing the procedure of Example 7, and was used in the next step without purification.

Step 4 3-{4-Methoxv-pyrrolo[ 2.3-blpvridin-1-vi}-3-phenvl-propionaldevde




propi onal deyde, which was used in the next step
wi t hout further purification. Ste25
[ 3- (4- Met hoxy-pyrrol o[ 2, 3-bl p)ridin-1-vl)-3-phenyl - pr

WQ0063888h| - ami ne 10 To a RT sol ution of PCT/EP2006/068650

10

i5

20

SRRl R e

McNH2. HC1(2.17 g, 31.9 mmol ) _pg-MeCH (40 nL) was
added NaCH (319 ng, 7. 98 mmol ). The resulting
M XtTY ERM@Sixekd 57 TBeks §emfmnethemg,a 99Srﬁhi¢l)lxﬁﬂD(§l\f/I (50 mL)

]P%‘%Pfdl(%%nlﬁ)e%waﬁgﬁgi 910563 me, 2.0

RADINL MEereftibl wagstitedial RT faAS hahd ﬂ’feﬁ@)oﬁ&fd i ahatuﬂ'alcd solution of

t dded ‘ .
NG OR e T Seh € B P P B0 CA° RO B SRt & mixture
D&WE’;O}&T@/ BxThaesmtlined breabkicQéers wWire dnedgmer M gSﬁy,eﬁltered and

-?qnlc‘f’né:i: zﬁﬁo&vﬁéeﬁ"&%{h?éy %g% aﬁ’&%?‘?’{*?yg’ sé’ par at i ve

frofionaltitwiegwingh was nsed in the next step without further purification.

[ 3- (4- Met hoxy-pyrrol of 2, 3-b] pyri di n-1-yl)-3-phenyl - pr

opy| $tep®t hy[3-(BMetteoxfyiRa o2 32 pnddistleyds Jyiheh diprofiil-methyl-

corrpound was di ssolved in EtOAc, and converted into
€correspondi ng hydrochl oride salt by the addition

of 1TegRIMseludon oDHMeREHHEI((2.1Mg) 3. FEn2d)]) indMgOHd 40 id) ivgps added

G515 AaPAIAT IS bl ORI 5420 5 2o
SOGERs c|(’63P{4HnNhN,cy pymolof2.25]1SCHEVE yBE-Sheyyl-propionaldeyde (2.0
1_%_5{0@/ %il\ﬂ%rtﬁ x%zp%@%% I&g)%igd éxcﬁj %_Yté‘*g%féﬁﬁé@ag stiffdd Wt 2 n. To
iy S@!zﬂiocw?xyﬂde(dmca%ﬁiod 135 223 29opy o) ching-tBe pilijturpswasstiqred for 1
FFEA P A RO Aot st

/ ghiehrye, drgfneet MeSokdiicrrsl, conoenptonal, @82 9ogfied via preparative
?%ﬂ?f S AR e e R e
ampine i@gpgr?dﬁﬁ Yeteps yiglsh s g}fmpound was dissolved in EtOAc, and
&x{ve&é‘d ﬁtlﬁeﬁ)é |001(1'351ﬂ'oﬁé{151§ Ah@lodn13ribd RYrHydhOadtitidn ofMBdddWalent of

HCfl (1 M n Etgdg to give 107 mg of the corresponding HCI salt.

Exampie 25
l ><CHS '
1"'CHS =
Hs / N N B E
H
SCHEME BB

Step 1 5-[Cyclohexyl-(1H-pvirolo[2.3-b]pyridin-3-vl)-methyll-2,2-dimethyl-
[1.31dioxane-4.6-dione

5-[Cyclohexyl-(1H-pyrrolo[2,3-blpyridin-3-y1)-methyl]-2,2-dimethyl-
[1,3)dioxane-4,6-dione was prepared following the procedure of Example 1 using

30 cyclohexyl magnesium bromide.



[ 1,3] dioxane-4,6-dione (560 ng, 1.57 mol),
pyridine (8 nL) and McNH2 (2 Min THF, 5 16 nL) was
heated to 120 Cin sealed vial for 3 h. The reaction

WO87/668Bed to RT and poured into water. The RSH/EE806/068650
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adjusted to 7. And the resultygg sol uti on was
extracted 5 times with EtOAc (100 nmL) and 3 tines

Wi t 5tdpClYl (200 i) . Finclehgab Nembiye -5 1MesverolsIQIEh 18 @6ldin-3-v1)-
drled over MgSO4, filtered and concentrat ed,

crude 3-Cycl ohexyl -
N- et higrard-of $HlepysheiiaI 8- @rhﬂ@baca H]plynamy?o )’Bﬂﬁﬂﬁyljlﬂafﬂmethyl-

Pt teRE Leahe 1o agmed pyridind (Fnfihia MeSB, 2 M in ThF,
][WSW ke Bldmmyﬂecbhﬂ[f&r 3k bT[‘h)&/l‘ehctldm was\tboled to RT and

Rr RT sol.u
eEinio iy - et Ron =y, PRt SuBhe jpion pesgryocica
times withdptiOded i@le L 47d3 tixpes @ith DOVMGRY0 b)) THEe ¢rigdrit Jayers were

Obire d&rgchAHf %Mélﬁ]te;reﬁl: fl%ogceé%a{yd ortamorgnl)l(&el_ Aﬁlycil(lhexyl-

vvassirre ernlg |t|0’n
NUniathyH3R( 1 FRpymmolp[ 93:b] i 3- yeropsainider(@70ringd ovhichgess used in

ngﬂgg nd then quenched by addition
t%?ﬂ%?é%ﬁm&ﬂ%ué% ?gcn 101-LO (3 g). After stirring
for 1 hour the solids were filtered off and the
filtrate was concentrated and purified via

B mmbommmefs bﬁldbﬂtkyl:N nfh B2 lffpjmﬂbpz 26] pyrldm “3.yi)-

RS E PR T i) B st g e 1.5

1RR HheMiixture wvadstirtadfat R dvermighitHnid ab aldditiohdl IMFH(1 M in THF, 2

o Vi), Biese el ts s hsbiedplind eletthed by

afiditoo pif pdty erbkin g Was .0 | BLO-Blepyv Afteti soierivfnfiox § bioer, die solids were

I B T e e T
[PCriclehtnli-defiEl-parseind 2.3-hirgridal- Bykeptopdi-nethh-amiiive MSM+H =
action m xture was cooled to 80 C and quenched by

addi tion of water. The suspension

Exampie 26
3-(4-Isopropoxv-1H-pyirolo[2.3-b] Dvridin-S-vI)—3-0hcnv1—nr6pv1] -methyl-amine

COH CO,NHCH, NHCH,
Oi-Pr Oi-Pr Oi-Pr
— B —_—
s = I -~
x N XN X N
H H H

SCHEME CC




5 was cooled to RT, and celite was collected by
filtration and triturated with DCM The filtrate was
extracted with chlorof orm and the conbi ned organic

WOl mge06399ere dried onto silica and purified REWHZDMSGSO

10

15

20

25

30

chr omat ogr aphy (hexane/ Et OAc) ¢p af f or di ng
4- | sopropoxy- 1H pyrrol o[ 2, 3- %? pyrl d| ne (295 ng, 21%

yi el
2-[ (3-TsopropoxVv- VITO |nvr|d|n 3
rlat

- netApiyturepd 4rPélﬂ<§ﬁ idinet(d 24 W mmol) K\(II-PI)O
(I%da( 4, 5%&9519 Bﬂd(?éeﬂté‘k dg)ﬁ@ kaﬁé’neiiisdnsu)rmlreﬂxﬁce& Ifarmlhe Mhe

- t hyl
AT A OD PR g ABf SpEBb A Wik bt fspension

xga{s%sﬂw EERDf andilc@Rte lvad bollEy@ADl Eilteatio8 8% ik ded Wi DU The
e

@trﬁfeﬂaﬁ SYREIoh dhlenelarroang the SorBPingd PrERRicdaYGTs s drigs onto
dﬂmﬁﬁh@@hhﬁaﬂﬁa fBdhQhir6ém &6 irdphy (hexane/EtOAc), affording 4-Isopropoxy-

(e P A o on

2-[ (&1 sopr opaxy; 1k ¢ b talo Yo sch e ety

Iﬁﬁl@ﬁﬁ(iuid%aﬁigseg@p 2 of Exan'pl e 3 (80% yi el d 335 .

2 ( 2 [(é—gﬁqugm ]H;PWP}O&F abip)glddql a\)fl -phenykmethyl]-malonic acid
digthplhemy lwa@p:@pme@ ffom &@bgropoxy- 1H-pyrrolo[2,3-b]pyridine nsing the

AL T T e A T

2-[( |sopropox -1H pyrr.Q o[2 3- 1?-hen

A SQDTOPGXS- 1- JL0lo

Igﬁlogi@@aﬁl e 3(270 ng). 25 Step 5

RS E»s@?bﬁenyl— iyl aci

R0(vrsi Ipseyafsaﬁmm zlﬂtwsopfd?io@{r ZHSpﬁquﬂv[m Hb)pyddint )-yipiphayyl-

d
RSl O Ri P ot g TP DTk RS 2 SHPAmA S0 vield,
Mmg) 04 nmol) and HOBt (141 ny, 1.04 mml) in DCM
(50 nmL) was stirred 30 at RT overni ght The reaction

m Xtgigea Was 2 elsopesivat esis[2blpyy i f¥opionic
m), 3tines wth NaHCCB(saturated solutlon 50
, water (50 nmL) and brine (50 nL). The organi c

| ayel- (mpﬁﬂpioﬁgd lﬂvpfrrd‘mmb]pfyﬁﬂme}gﬂ sphenylgeopivaiedy was

BEnERSoor BabRe S ORI ar Gl AP LRIk B P
Iﬁmmﬁﬂ isingahe pt@edyire of step 3 of Example 3 (270 mg).
2- (4-1sopropoxy-| H-pyrrol o[ 2, 3-

b] pystepls n- 3-vt4) Id i ls-mo@i_qrﬂammemm-phmvz-
white solid (175 ny, 62%y|eld) Step 6 ‘
m@@é—%propoxy | H pyrrol of 2, 3-b] pyri di n- 3-

|') - 3A ptigiys offI-Gpisoprepbyyl- Hdiyneld) 2 Beb}ayridih 13 y1pphafyl-propionic
& éé?l e Ib%goxﬁlloijjl_k/lp?\{H %8 (26931’115]1%}1 nqé)ﬂ ’FEX&() 43 mﬂeal&mmol)
EDCI (199 mg, 1.04 mmol) and HOBt (141 mg, 1.04 mmol) in DCM (50 mL) was stirred
at RT overnight. The reaction mixture was then washed successively with water (50 mL),

3 times with NaHCO; (saturated solution, 50 mL), water {50 mL) and brine (50 mL).
The organic layer was dried over MgSO,, filtered, concentrated, and the pale yellow solid




phenyl - propi onam de (175 ng, 0.52 mml) in THF (10
m.) was added LAH (1 Min THF, 1.56 nlL). The
reaction m xture was refluxed for 24 h, cooled to RT,

WhRNEaMEched by addition of water (60 pL) aRfI/FR20M/068650
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(1M 60 L) followed by waterg{180 L). The organic
| ayer was separated, dried over MgJSO4, filtered and

&ﬁﬂ%@?&srtﬁhﬂﬁicd i Htf!} uﬂut héi?né?) %{’f ar(msdpln\f;&ﬁ;y- lH-pyrrolo[Z 3-
cidirie cen rate 0 a_sol |l
DR R S Rt A L S‘zlﬂdﬁim 635% yield).

affordln

Mkth ﬁaﬂqﬁgnyl pr opyI ]- mst hyI | am ne hydr ochl oride (95
ng) . Exanpl e 3- 4Ch|&&o 1H- nyrrol of 2, 3- bl
pyri®A rwsoyltrrrn)ofé (WP?R{PHO’Q" Iy +-P-DAyriiin-3- YD Nomethal-3-

ﬁén -8 plonhmd, (It Gaig W82 ﬁi&?d'lb mN‘I&F tlormL) whshdbed\L it (1 M in
mB }ﬁc ryaction mucc:tlurg \}vascr%aﬂux for i\tll h, cooll;d tsoclli'T I\z/lEnd quenched

l?y efdﬁﬂm%f%ﬁ:r 1ot iy dn@ eI G 31 A %W'u@b Rstid et i)?_%iefi gfsn%my The

-mal oni'c ~ acid di nethyl ester
@'@@p@ hs'r:rows afparated; [doied over g Paofilired @dﬂq@ymtmtmb The resulting
cgcar %ﬂ%yas Qaﬁlh}d {vﬁh I—f@ll &ﬁf&@ntga]tél 1!61 a) sot@ Peshifld e@nbh aﬁg\@lgrated with

) and strirred
t&m@@dm (1840 S é‘rifprémeciﬁmﬁﬁlmﬂzﬁoxy-ifl pymrolo[25-blpyridin-3-

AL B%ﬁhﬁgrr S%H-mearyhxﬁlmyméarurme@g ghosli et hyl  ester

(86 mmol) in tdluene (4 nlL) "was added
dropwi se. The resulting thESé&rﬁEle‘Q?S stirred for 1 h,

quenched by addition of a sart sol ution of

NH4CL.[3X rpt Wik-pyinplop Db peaiing- vbeHpppdindh yomeadi methyl-
-82 was diluted wth H20 and gyt racted twice with

Et CAc/ MeOH (95/5). The conbined organic |ayers were

dried over MgS™4, filt and concentr The

resi due was triturat thcacaj xture COH

Et OAc/ hexcéne (3/7) to & (ng the conp 04 as

an off seH—=( 746 , 6486,comdi ned yyel dou 5—
Step 2 I = ' &

2-[(4- Chllbroﬁll—l-pvrr ~3-bl pyri di n- Zpyridin-3
-yl -methyl I - malonic acid¥ No'n

2-[(4-Chloro-|I Hpyrrol o[ 2, 3-b] pyridin-3-yl)-pyridin-3
-yI rrethyl] lonic acid 1Q5 was prepared

SCHEME DD
Step 1 2-[(4-Chloro-1H-pyrrolo[2,3-b]pyridin-3-yl)pyridin-3-yl-methvll-malonic
acid dimethvl ester
To a { °C suspension of 4-chloro-1H-pyrrolo[2,3-blpyridine (0.5 g, 3.27 mmol) in
toluene (15 ml) was added i-PrMgCl1 (1.5 M in THF, 2.4 ml, 3.60 mmol) and strirred at
RT for 30 min, afterwhich a solution of 2—pyridin—3-yl-methylcne—malonic acid dimethyl
ester (867 mg, 3.92 mmol) in toluene (4 ml) was added dropwise. The resulting mixture

was stirred for 1 h, quenched by addition of a saturated solution of NH4CL The mixture



met hyl ] -mal oni c acid di nethyl ester follow ng the
procedure of step 2 of Exanple 3. 10 Step 3
3-(4-Chloro-1H pvrrol of 2, 3-bl pvridin-3-vl)-3-pyridin-

W@B091/66p998pi oni ¢ aci d PCT/EP2006/068650
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3-(4-Chloro-lHpyrrolo[ 2, 3-b] gyridin-3-yl)-3-pyridin-
3-yl-propionic acid 106 was prepared from

@as[cmﬂzee%&r ;0 'zhcpwae{ea [t&ca vJQﬂhFB&D'A@IMe@HXbﬂ/SPYIﬂeCHoﬁIb%ed

-yl -methyl]- nalonic acid follow ng the procedure of

QR Qy@ﬁ wg@,éhaﬁp@vg I{Igg@; Egﬁared fad gfré:ﬁnt&ated The residue was
éﬂx&fe@%mwmix%h@weab%ﬁn@kywﬂoqﬁerﬁng/mc&hlgaﬁﬂwm&san |

di n- 3-
\éi;%kﬂn]@r(aﬁﬂcp% Ié‘l?lgfa}gegy’ﬁ}d@yrl di n-3-yl)-Nnethyl -3

-pyr|d|n 3-yl - propionamni de was repared from

3- (£t i4-Ghlorerl Hrpyrplef2ad, bipyriding pvpidin-3-yl-methvl}-
IB)(fohi&"a@ld3 yl - propl onic acid follow ng the procedure
of step 4 of le 3 (63%yield, 20 495

5 2—[(4—Chloro 1H- pnyProlo[Z 3-bjpyridin-3-ylj-pyridin-3- yl—mct)nyl] malgnic acid
108+ %ﬂ%&&mm&l&&&;ﬁp%&w[z Sibnfyﬁdiﬂ 3-yBppydih Biy)-

-3-vl - - t hvl - am_ne a slurry
methyll z,fml@me agifidgyethg) estep foRlopins the alr%e@f? P§ s15¢ hetipmps 3.
-pyr|d|n3 yI-roplonamde ; 064 rmol) I n

e A Lip 3ouk) - Fppridin -3¢ vl-propionic
The resultlng mxture vvas refluxed for 45 mn,
en quenched by addition The reaction

mi xt3iteChlpso-dHr pyredoly3- bavyném %@De%mﬂ%ﬁrsé ppRipRicggid 106
ﬁ%rsfﬁ e ed (RS frGU ol [:gmcﬁfbré‘\@;ﬂ %ﬁ(v[@ﬂb]ﬁﬁdﬁﬁﬁybqﬁyﬁd}n 3- yl—methyl]

with KOH (50% i n water) extracted
Paionis ARl TE M PRABTE GeTEPAATERNTEE 5 RS B® over

I\/gSO4 flltered and concentlr at ed. The re3| due vi/as

ﬁ}o@g%ﬂmme 30 ‘white precipi tat e was coI I ect ed by

ion under af f ordi_ng 4-Chl o
pyr r%ﬁﬂophlosoﬁ}ipywﬂpﬂ%%bmw éy/})r Tnﬁetbyl;a pmdagﬁrﬂ-

on | % -
R e e N

PGP PEHEOTHR AT R B e PEPeHRIcAY éfggg of P NWV yield,

Ios M@y i ous routes are formulated as shown in the
follow ng Tables. "Active ingredient” or "Active

co ”@%ﬂ g” as rygednidio! 1@2?@@0%3-5"@@%1-9—_‘3@ —Slbggﬁ -G propyil-
t he npounds o ormula 1. mposition tor a
meivhamineat j on I ngredient %wlw. Active

| ngregi @otry 303 Qchledet BSEyridoBY8-blpyridin-3-y1)-N-methyl-3-pyridin-3-
yl-propionamide (200 mg, 0.64 mmol) in THF (20 mL) was added BHs» THF (1 M in
THF, 6.4 mL). The resulting mixture was refluxed for 45 min, then quenched by addition
of HCl. The reaction mixture was stirred at RT for several hours until no more gas
evolution was observed, it was then basified with KOH (50% in water) and extracted with
EtOAc. The organic layer was separated, dried over MgSO,, filtered and concentrated.
The residue was dissolved in isopropancl/Et;O and HCI (1 M in Et,0O) was added. The
white precipitate was collected by filtration under Ny, affording [3-(4-Chloro-1H-
pyrrolo[2,3-b]pyridin-3-¥1)-3-pyridin-3-yl-propyl]-methyl-amine hydrochioride in 56%
vield (120 mg). ‘

Exampie 28
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—acid 0.5 g

Magnesi um stearate 0.5% The ingredients are m xed and
di spensed i nto capsul es containing about 100 ng

each;
Conposition for Oral Admin
I ngredient % w./wt.
Magnesi um stearate 0.5%
Lacimsguidfondod

i ngredi ents are conhi ned

sol Vi

ifl theerd iRt g f’[QbI&’? d" Activetin
of active

THeECAPAR: @Bﬁ‘-‘p
I ngr edi ent. Anount

Cr osscar nel

one capsul e woul d approxi mate a total
WORge740s2998 .

daily
st r at i ACT/EP2006/068650

Active_gngredi ent 20. 0%

ose sodi um 2. 0%

PVP (pol yvi nyl pyrrolidine) 1. 09610 The
nd gr.anul ated usin

SERHCEhRTeRERHOATIPT delre ORHANSAOMISA edormmdated as shown
trablept sor (‘a6MleabRiptEn @10 Wted2R) tHETables

UE@%P$%FPG?E?”£ﬁﬁ3gr;trat|on

A posRioR P Odl hdiniRisgatidnumar i c

ate tabl et

Sodium-chloride 2 0 g

A#chvl

nnrnhpn

0. 1gn§r°algﬁbpyl par aben 0.05 g & anul

at ed "Wofat- 25. 5

0 ke m@fedichPY0 SOl UTTON) 12.85
(Vandprhllt (‘n\ 1. 09

El avorj ng 0

/eegum
)35 n

2007—/&9@?‘998 PCT/ EP2006/ 068650

-84 O

)Ior|W§§%O 5 ny

NEE
ar al

D STifhd %Quﬂﬁhﬁﬁnﬂ SO0 100~
mxed to forma suspension for

MOT E@RE TS are

adm ni stration.

Parent eral Fornul ati on I ngr edi ent
I ngrgdiieh

Water for jnjection 100

% wt ./ wW.
£dibtd %e%&%éﬂ&&%@éd e GPsdi&s BRI SHRPIE mg

Active

each; one capsule would apprommate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ngredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol.

The formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

Composition for Oral Administration

- Ingredient Amount
Active compound 1.0g
Fumaric acid 05¢g
Sodium chloride 20¢
Methyl paraben 0.15¢
Propyl paraben 0.05¢
Granulated sugar 285¢
Sorbitol (70% solution) 1285¢g
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml




5 The active ingredient is dissolved in a portion of
the water for injection. A sufficient quantity of
sodiumchloride is then added with stirring to nmake

WQ 007/663998t i on i sotonic. The sol ution i s madePUPER2906/068650

10

wei ght with the remainder of _ghe water for injection,
filtered through a 0.2 mcron nenbrane filter and

pdb@?&&&ad‘élluel SterTte condirtions. SYppos| LS
Fornmulation Ingredient %w./w. _Actlive j noredl ent

1. Ofﬂ@lﬁﬁéﬂdy@ttﬁyl ene glycol 1000 74.5% Pol ylétﬁ’ylo@ﬁ@

40000 DA 0 0/..14

gl ybUI FOUU0 2. 970 J.U IIIC I Iyl cui CIIL S dl © IIL‘,I l CU
toget her and mi xed on a steam bath, and poured into
mol dEhedgrediens Aty 1Rixed tp fosnal sugpsngirn formapl adatinistration.

Formul ation | ngredi ent $,00ha0% FAGiignconmpound 0. 2-2
Span 60 2 Tween 60 2 Mwneral oIl 5 Petrolatum 10

Met H}lgrqdmnaben 0.15 Propyl paraben (.05 W wt.

MAdaik

00 RS SR M) £F2006 065850 -85 AL of CRE -

I ngréedienChjorelecept water, are conbied althmmakfeleott)mic

wat e’ 25t “ABot °80c is then added with vigorous

stirring to emulsify the ingredients, and water then
add aho I
2oy efhthelis, BBiatRistuv RE oo PR REVIA A iS3R. A
a5 Quantipy pedivm chlovide ischerpoidad Mﬁhe‘,tlmr@a maagke diwe solution
\ Q&%ﬁ THE é‘éiu{léi{ e Luggé We{EH?VVItR rtﬁ%’x‘eﬁx% QEPoARL b@&?k&rhecuon
ai n rnactive i ngredi ents such as exanpl e
fltaredbihrgwgha 0.7 mécroe knem‘tgrglge filsan@dng mckatred undcr sterile conditions.

car boxymet hyl cel | ul ose, qdextiOsEornRdadie |1 ke.
Hydrochl ori.c acid may b€ adde Ig c[ElegljS' pH. The

nasdingsgieay fornul ati ons maybe del i vjred Vi atéwtnasal
50- 100" i ¢t ol iters of formul ati on per actﬁz’actlon.

At y pradgdthylene glycol 1000 . 74.5%
Polyethylene glycol 4000 , 24.5%

The ingredients are melted togethcr and mixed on a steam bath, and pbured mto
molds containing 2.5 g total weight.

Topical Formulation

Ingredients grams
Active compound 0.2-2

- Span 60 : 2
Tween 60 2
Mineral oil : 5
Petrolatum i6
Methyl paraben 0.15
Propyl paraben : 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100




dosing schedule is 2-4 sprays every 4-12 hours.
Exanpl e 29 Screening for Human Serotonin Transporter
(hSERT) Antagonists Using a Scintillation Proximty

- WORSTNP2U9EPA) 15 The screening assay of this cBGHBR206/068650
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was used to determne the affgpity of ligands at the
hSERT transporter by conpetition with [3H]

-G E\am@; ifreSizh b, blck cgpﬂwam e @¥inbided ahe S8ited @RAbut 60t°C with
wor ks r.in i.n_clo roxim
1155 e i it Kot S0eitinen P R Seston sring
t6 FAnSBif the ih fretifeh s, anbwater thie adddeps. aliout ¢0ME.ai Ni ng
menbr anes were pre-cougé %éo tﬁre EA beads and the
bi ndi ng of the 20 appr d to the ‘
tr ar&mﬂtaqneomsusmasonse:tﬂntaﬁhﬂ frbghfboﬁﬂﬁ) ezs OI p\@ﬂ:ﬁnt active

oo%lona rio uthon alid 0 opall

B P %Sr{bas PR S8 S §|"5{h origulafiops %HHP ¥

uohtadi mbctive umreckamns tycht 23, for exumigld, antro(:ﬂystalhneﬁe]hzﬁxse,g;ydmm

H%g%}lce%zc?%%% i %@:ﬁkﬁ “Eg%r%tcm%g% %?15%3( 1 added to adjust
ke c"ﬁhrtxlmadrsprabrmulm mayi bhetdelivezel vig & nasabspray I("Elbﬁﬁﬂpump
Dl BpHFARE abbic o: 70 mEAEE o S0 A6 fher B8 ASpical
dosing schgdele isl-é spesys ¢veryd-duhownse fl asks using PBS for

1-2 minutes. The cells were hsgagent |y centrifuged
at 10_OOg S for 5 m nut es andé—%fgwgended in PBS prior

EADARQFIEE =-_“1_;“ Antaeonists DUsing
menbr anes were pr%@ﬁ%ﬁ%&!ﬁl‘%%ﬁt &) preparation
buffer of 50 MM 30U TR P nenbr anes

wer &he sapeniegassirh thissrample wanbwd (7 dggrmmne the|affinity of ligands at

th@hﬁzli’r trafspbhter Wé&ﬁ%ﬂ%@k%hﬁ raﬁl PO' ytron
(setting nmediumTor 'a 4 second hurst

honegeHERONRISXIHERABBN Y peks bgtbrwwewghsaari within close

PIbAHGESSe a8y REK RN stindbS SgheRliidor, TRTNE stﬁ‘i‘ ¢he receptor-
drscarded and the pell et

es ed with fresh
Phfehg mempganes ye Sﬁau@@%fqﬁrﬁgé ang the hpfipg pf the
aggﬁo Otéi@araﬁ%ld&edh@rﬂ@x bAEMs m@s@ealmlhgnoérﬂﬁﬁoﬁ/\@as

998 PCT/ EP2 det e dd
Hrﬂlé"f&g%ai gg S‘é’?} &{ nbgHE 5@11(210‘31‘1(&1 prog%ccd no
hmatresﬁnﬂ df damj]ft pfdxxmitho/s)antﬂlaﬂt QA Iof en ey m‘a&fee} For

L R T

emprrcesmgncbommﬁanﬂmﬁniuwﬁs mefinthited iwvith @midizoDMENMEhigh glucose with
diluted from mvito 0.1 nMFAC (10 point curves
oS, ﬁ%u%’slr@h%@%@%ﬁr@%% Bewhateipt B Shanth 5% CO..

@éﬂl@ QreltSIeAA8d ﬁoﬁ?&ﬂlﬁijre fhdckid éu?é‘Pﬂ‘g ok Q%muﬁ% eThe §élls were

nmpounds were then transferred (201/well) and the

srlbsrqjluwdy@amér%%t ARR0sisifepaheringses and gesyspendgbin HRGrior to being

Mrtﬁgﬁleg{mlm gﬁam{e prepared to a rati o of 10 g:
g% with O. PVT- WGA Anmer sham beads
RP

Cat #
A bIARE5E PrRRISH USSG TR BAnY PabHaRwY B of SO mM
TrI8 dp M4 U Cell YWn branes were prepared from a single cube (7.5x10° cells total).

Celis were homogenized using a Polytron (setting medinm for a 4 second burst). The

homogenate was then centrifuged at 48,000xg for 15 minutes, the supernatant
subsequently removed and discarded, and the pellet resuspended with fresh buffer. After
a second centrifugation, the pellet was re-homogenized and brought to a final volume
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10 added to the assay plate. The m xtures were
allowed to stand at roomtenperature for one hour
and were then counted on a Packard TopCount

WOger1#61988 Scintillation Proxinmity Assay coun?FF\'@EPZ“““"“G“S"

protocol settings (Energy Rangge: Low, Efficiency
Mode: Normal, Region A 1.50-35.00, Region B:

déterRné®Gufify ﬂl@%@f&@ Tipieuliy inBmbrian@ péftions Berdafiooted in 3mg/ml
Subtract: none, Half-Life Correction: no, Quench
(Wiliandstored atSBECCPI atemap 15 bl ank subtraction: No,

Cr ogg §%th1 pgﬁ' ﬁ%ﬁﬁﬂz Agag Et}‘aeté&ldlﬁ%&{ &b AMYEE-HC] and 300

cal cu Of eac teste g ympound count s
ol NaGlnphe? ¢ Crifer awerg s nCompounds of the invention were diluted from

l§%’[ﬁ%‘brﬁ'}M B poRE Chfvbg “@BMI()J ﬁtaﬁllogtq:ﬁo ionsh A a Beckman

concentration produci ng 50% o1 nhi bi n (IC50) was
Riwtel mOH@dmg@lSﬁgaléﬁu'ilQIleP@MC@b Thegpst F?maa?ndémthen transferred

é@ﬁ@f %ge@ﬁﬁg{iﬁgﬁﬂob Pa&oﬂgwdzg%%%déi b4 AH/% o9 Md¥fbrane and

HehdSRré prepRredies Lativhof 16 pe@0A m) lvﬁﬁil 0TDme/PVT-WGW Amersham
speci fi c i nding, x =-concentration (I\/p of the

Heads!t (CdtfREQABAY) adttbdrpe‘;Wb!il | 13041t ofthe mamebrmt beAdt Mrare was
ssoc] at1 on ,caonst ant.
SUEEBDE bR T AR PR B
captothend werrien ¢<Bd1t¢cm:na Regfrard 'D@GO@QM lrgeggyici cingiflation
he 1.C, 25 Usj o
RS s R B 3fosBP QU R BEEEHE oo TP RIS huﬁ“aﬁe
Namil,dhgmt&drﬁ@rﬁﬁ&oefiegl@w bRGrAs-&0, Count Titne (min.):
e SR AR gt g o e R P
bmmubmmi@mhlq, sss@ﬂm@m oap Pdxi mately 8. 75,
e(‘574 ’ﬂhgﬂf}w QAL Xa%édﬁtw For @hdl e%nﬁfoﬁhﬂ’ Ydsted [ {Co"n'xp’dv)n'd%ounts

phen r | -am ne exhi bited
56 (GPM) )yt mas@lanﬁowpm)mw Negoprap %le‘@ﬁrotﬂ CPM * 100].

Tﬂéogﬁéénﬁlaﬂbg ?bdﬁl:mgfﬂo% iBhibitidn (85PHeNIeterBifdlyd et ittyative

nﬁﬂg&ﬁ%ﬁgﬁé%@%wiv@w”p%w%t%@ Eobobing Shuation

PCT/ EP2006/ 068650 -87 Scregp Dgyf or conpounds active
at Human Nor epi nephri ney ¥ {WNET) Using a
Scintillation Proxinity AdsdyC§&PAf This assay was

used to deter .1 eaff|n|t or
N e o St PpY sRtei HRANE f Qb dfitration (W) of
thd l:ﬂsteﬂllcsmpeﬁnmmd As: Hﬂﬂ ddye. HiSERTibitEmadissofiatidnecomistane(Ki) of each
exanp recept or.- cont ai ni.ng e o

FriBatray E6 PHE s ban ot FRLAY ﬁa%ﬁaf"m“’ﬁf and. then
cammmerzﬂrmanmomw lopargamdpKo of tiee K& ansport er was
measur.ed, T Pid
e DN A
ifioityifor hyman sersiauim transporter. For example, [(S)-3- (4—Methoxy H-
pyrrolo[2.3-b] pyridin-3-yl)-3-phenyl-propyll-methyl-amine exhibited an ICso of
approximately 8.75, 3-(S)-(4-Isopropoxy- 1f-pyrrolo[2,3-b] pyridi.t1—3_—yl)—3—phenyl—

_ propylj-methyl-amine exhibited a pKi of approximately 8.35 and 3-(R)-(4-Isopropoxy-
' 1H-pyrrolof2,3-b]pyridin-3-yl}-3-phenyl-propyll-methyl-amine exhibited a pKi of

approximately 8.55 using the above assay.

Example 30



HEK- 293 cells (Tatsum et al., Eur. J. Pharnmacol.
1997, 30, 249-258) stably 10 expressing reconbi nant
hNET (C one: HEK- hNET #2) were naintained with nedia

WO IWEM2ME gl ucose with 10% FBS, 300 g/ m GA1SPGEAER20G/G8650
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Ird utam ne) and incubated ag737 C with 5% CO2.

Cells were released fromculture flasks using PBS for
1- 2 SeeRhineSor cbiidofflid HtVEAET SbS m&i@ﬂidp}inﬁéﬁahh
at 1000g s for 5. . d n PB
prior to being ¥siksa scingliatonFros 24 i on.
Cel I Thieasbdyvans asateh elefehﬁmrtgel aﬁﬁitgﬂ lf @aﬂ@ﬁ@f @RGNET transporter by

PeshR éﬁ‘fté'ﬁ - Radings 3 P ﬁéﬁﬁ&?ﬁéﬁf Gt Bk sporesiomee

Ieeﬂ Q—do@tﬁhl)) g meﬁﬂ:lriu&:s wereprbaongled i thd SBaibegisand the bmdm gof -

e AERa S PR e Ko isE s DS o G it o ion was

pamnesal tb Iftee asnurent pAbamd rediodigande with wnbewrsiradiotigerhd producing
di slca}ﬂded and the pellet resuspended with fresh
JUTFEr. After 20 a second centrifugation, the pellet

NET

- was HBK4288rodke (Tasunit dl. ffuwuly Rhathocal. 1997230, 249-058) stably

.M . i 3 . .
55507 A PANAE R Rl e e DX W BRI S mec
(SIMERThitucoseS4tH 098 FBE, MWﬁI GAEs andd aM D&J&ﬁatmne} and
(Amersham Cat. # TRK942 or Perkin El ner Cat.

mbme@sm 37 s@@@thfi%; Cékt Colla were yeaged fgpm gniire ﬂgsk@ gking PBS for 1-

ﬁ@sg'cagwg}%%%WIy ééﬁ@lg%s%q%fgﬁgg %Fﬂﬂfsfn )

rlgwspmdgd WwePBS prigyctd beg used intthe n@mbmeaarmzmmy Assay

wor & e RARE el IR Rerrab %Q‘Ym‘*ﬁ? of 50 mM
BRISEH, 74ih Gl miepprines ere prgpired From oege giba (aSEatatotad).

iR Rk PRk Ghifl #P5li2bn Woldld i elgh?asroarpmﬁ rst). The

t est conp ounds were hén trans
R%Ogeaerﬁ Fap BEn &ervsﬁélgaél aeth.Al0xg fpr3§ minyes. the mﬁ@#@ﬁé

@B%qhaﬁg}&c%m RIICRRERR A ! hdahE phliePredfspdflicd mthoff%h WYffer. After
PVT- WGA Aner sham beads sga # RP

R Cﬁémfvan thg geliet s fqﬁléome%azaﬁén bropght Fha wlime
Rmaskieth rin@ thd'Bs85 T3pichlld hmbthge fOrdént e MRfuBted in 3-6 mg/ml

all owed to stand at room tenperature for one hour,
@ne . srd goreheh-&ohnt ed on a Packard TopCount LCS, a

oot PR ARy G TRAA R e s
NEDEdopegse mwtfﬁﬁeﬁ?ﬂlaeg@ﬂs;@tockwc@ngm% 182¢:-5 Rbdineh
c%ngélntrsago #3500 M?Oit'r]rdtSO-Hl §rH@1 )3{)0 %ﬂ%a@%%%lgf @%‘f‘fers were

tract none ctlon
ysad for Seiiillatiog) lsommatfé%fmpl%wgnd@t@mmét C@mpomds of the

iV QSR el Hnl&PHEH 19 MbT0.2 nm& I'O%H’l'cﬁf’v@g] widie lo%lhalf log

cal cul ated_for each conmpound tested Compound

Blugans) s E@k@@mﬂl% Nawinggeerial |déu@wmmpla|ﬂlemt

‘%’%% p&ﬂ% gl%e Fmone 58 3%9%"9%2 &H‘%F g?d{&fglﬁ% ﬁja% é%él’% at 50

(vate Mémﬁm@md wRabverdrapabddl Wtrhtid &%10Bas0l Xhk with 0.7 mg
u5| Q)g the foll owi ng equati on:
GA Amersham beads (Cat# RPQ0282V) added per well. 130 ul of the membrane:

bead mixture was added to the assay plate. The mixtures were allowed to stand at room

temperature for one hour, and were then counted on a Packard TopCount LCS, a generic
SPA counting protocol settings (Energy Range: Low, Efficiency Mode: Normal, Region A:



max - m'n-y:'+nun 1 + (1C501 x)n where max = total
bi nding, mn = non specific binding, x =
concentration (M of 10 the tested conpound and n =

worHi0b1/063998pe. The i nhibition dissociation conRGIEP2UE058650.

10

15

of each conpound was determﬁgad according to the
met hod of Cheng- Prusoff and then converted into

NP8, d)o/ RebiBIB S@J@Sé l(rﬂdouﬁt Tinhe(dfin): 0. 4@%&@&&1@ SUDENE: none,
IEroce ure, conpounds of the invention vvere %
A bife Gemegiionyng. &uepgle fﬁl&ﬁ%ﬁﬁ by, éﬂt tractiont No, Cross
tgpkq,g@@g{)ﬁay For example, [(S)-3-(4- I\/Et hoxy | H 15 :
pyrrol of 2 ] pyri di n-3-yl) - 3-phenyl

Y byt B0 Y UGBS bR EOOBY tlos g Comtpord CPM

xﬁmﬁh ﬁ)llrx{ GmbSARIBRIN Y-S5 @I@M@/{Tﬁtﬁ(ﬂty}xﬁy MJOJlThe?cfoyibe)ntrauon
pheny ne exhi hited. a
s 3 BTRphom Hl 8 SR e PE BB B e noflinear curve
%E&c@rﬁ@u@wﬁﬂl Pyfilviehi Bks@?ﬂﬂt)usm g the following equation:
3- phenyl -propyl ] - met hyl - am ne exhi bited a pKi of
approxi mately 6.3. WO Z)QDZMEQI%PZOOGI 068650
-89 CLAIMS 1. A conpoundigf(;égymyka 1: Ar R Re R
N11W P Rs Rz 51 or a pharmaceutically acceptable
sal twhenemant=, totalMrardng mip = gorl spacifig;binding,i%= cqirentration (M) of
YhaSgL t
¥t%s§4rdrc9%ﬁ{(}ip$§1? Slf eﬁf]fﬁ%é/ é Hﬁuﬁgl&ﬁ Blzsg of dgﬂ&ant (Ki) of
qagh comppynd dias dste;mmeéea@wémgm h mathod f Cbn@g Ppsoff and then
t: F It oxi de sel ected from
%ﬁg%édoﬁﬁ%q%%@%ésl{)%%f bﬁ%%?ﬁ%pyrl di n-1 -yl N-oxide,
pyr rigsimmipe iabio vé¢-prosadurg. esnprundg gfjthe igvention were found to have

| Mﬁﬂop ‘Hffhh o fbr&m%}ﬁﬁlb@ﬁnsﬁﬁ‘f&? Pér MBI, (8)-3-(4-Methoxy-1H-

-optional [y substituted; or pyrrolaopyrimd

psatodeleublpradinthE) gr sy CRIREYE tReiylomine exhlblytéd an ICsp of
approximately 7.75, 3-(S)-(4-Isopropoxy- LH-pyrrolo[ 2,3-b] pyridin-3-yl)-3-phenyl-
propyl]-methyl-amine exhibited a pKi of approximately 8 and 3-(R)-(4-Isopropoxy-1H-
pyrrolo[2,3-b] py;:idin—?);yl)-3—pheny1—proyy1] -methyl-amine exhibited a pKi of
approximately 6.3. '
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pyrrol opyri mdin-5-yl, pyrrolopyrimdin-6-yl, and
pyrrol opyrimdin-7-yl, each of which is optionally
substituted; 20 Rl is: (a) aryl selected from phenyl
WO2p7/062498t hyl , each optionally substituted; PST/ER3§06/068650
heteroaryl selected fromindoggl), pyridinyl, thienyl,
furanyl, pyrimdinyl, pyridazinyl, pyrazinyl,
oxazol yl, thiazolyl, isoxazphps 25 isothiazolyl,
i m dazol yl, pyrazolyl, quinolinyl and isoquinolinyl,
each optionally substituted; (c) optionally
1§ubstitut@dxﬁﬁpgmgh%yhﬁnﬁﬂEI;optionalIy substituted
het eroaryl al kyl ; (e) cycloal kyl; 30 (f)
cycl oal kyl methyl; or (gprbrRanghed al kyl; RZ is: WO
2007/ 062998 PCT/ EP2006/ 06865 -90-,{a) hydrogen; (D)
al kyl; (c) hydroxyal kgF _ yal kyl; 5 (e)
benzyl; or R2 is a bonRt had connlgcts the nitrogen
atomto one of the ring carbBon atnms of Ar; R3is:
(a) hydrogen; 10 (b) alkyl; {c) hydroxyal kyl; (d)
al koxyal kyl; (e) benzyl; or (f) R2 and R3 together
opjatpharmpreeniically secapteble gl @Arephey are attached 15 may
JHREdp.an optional ly substituted four to seven nmenbered
ring that optionally includes an additiona
het ePdad @esel ected from N, OandS; Ra is:

Ar is:
pyrrolopyridinyl selected from the group consisting of pyrrolopyridin-1-

=

yl, pyrrolopyridin-2-yl, and pyrrolopyridin-3-yl, each of which is
optionally substituted;

pyrrotopyridinyl N-oxide selected from the group consisting of
pyrrolopyridin-1-yl N-oxide, pyrrolopyridin-2-yl N-oxide, and
pyrrolopyridin-3-yl N-oxide, each of which is optionally

- substituted; or

pyrrolopyrimidinyl selected from the group consisting of
pyrrolopyrimidin-5-yl, pyrrolopyrimidin-6-yl, and
pyrrolopyrimidin-7-yl, each of which is optionally substituted;

R'is: |

(a) aryl selected from phenyl and naphthyl, each optionally
substituted; or

(b)  heteroaryl selected from indolyl, pyridinyl, thienyl, furanyl,
pyrimidinyl, pyridazinyl, pj}razinyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, imidazolyl, pyrazolyl, quinolinyl and isoquinolinyl,
each optionally substituted;

(c) optionally substituted arylalkyl;

(d) optionally substituted heteroarylalkyl;

(e) cycloalkyl;

(f) cycloalkylmethyl; or

(2 branched alkyl;

R? is:



hydr ogen; 20 f[uoro; or alkyl; Rb is: hydrogen;
al kyl; 25 hydroxy, al koxy: fluoro; or

~_hydroxyal kyl ; or one of R2 and R3 together w '
Woo%“’ff"%%a Rb and the atons to which they BOVg(If]gEﬁa&lmﬁso

10

15

30

attached may forma five or si®¥nenbered ring that
optionally includes an additional heteroatom

sel ected fzom BydmNgemd S; R and Rd each

[ ndepende@}l y i s hydr ogen; or- al kyl; WD 2007/ 062998
PCT/ EP200 ')068 > -91 or R and Rd together form =0,
=S, or =NRf), whgdmekyall®: i s hydrogen, alkyl, or -ORg
wherein Rl ;s or alkyl; or one of R2 and R3
t oget her \xndih g}%{gg{%}&a and Rb and the atons to which

-5 they ardeatt &t may forma five or six menbered

ring that t j desoe | & ine

het er'® 2? tcl)sr% se det%%gdghg?%gmﬁ%%i N® g%t@ﬁggy %I%C%g;}%%?nﬁ%ﬂ%%ndamms 0?
R3 together with one of R and Rd together with the

at ongy3 ;Lo which they are attached may forma four to

six nenbered rin 10 that optionally includes an

addi ti onal{zhet & hselected from0, N and S; and
Re is hydrmggen aggj&.al kyl. 2. The conpound according to
claimil, V\(EgreinAr is: 15 (a) :

pyrr ol of 2,(8: b] pyerearsial sel ected from

pyrrol o[ 2,3y b] cjxgg'lpy-l-yl :
pyrrol of 2,(§? b] %i di n-LZ-y,I , and

pyrrol of 2,8 b] BEEEHNA-3-yl, each optionally

substitut egy (12 R4 R ebglidr Jiwlthy hindisay o Wiskie tegdre attached
fromthe group rn(f:la(');] f?olr'nitélrzrl)%ﬁgrflaﬂy substituted four to seven membered ring
thét optionally includes an additional heteroatom selected from N,
O and S; '

Ris:
hydrogen;
flnore; or
alkyl;
R°is:

hydrogen;

- alkyl;
hydroxy;
- alkoxy; |

fluoro; or

hydroxyalky;
or one of R aﬁd R together with one of R* and R® and the atoms to which they
are éttached may form a five or six membered ring that optionally inchrdes an

additional hetercatom selected from O, N and §;

R® and R? each independently is:

hydrogen; or

alkyl;
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15

30
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pyrrolo[2,3-c]pyridin-l-yl,
pyrrol o[ 2,3-c] pyrdin-2-yl, and 20

“mgﬁrrologz 3-c] pyri din- 3- yI each optionally

P28t ed; (c) pyrrol o[ 3, 2-bl pyridinyl sel BcHERp06/068650

fromthe group consisting of-91-

pyrrol o[ 3, 2- b] pyri din-1-yl,

pyrrol o[ 3 OERE)]IIFI.}/Rf thigeth2r f}otm =(MG=S, or =NR', wherein R’ is hydrogen, alkyl,
pyrrol o[ 3, 2-b] pyri di n-3-yl, each optionally

substituted; ( pyrrolo[3 2- b] pyri di nyl 4-oxide

selected from t—ﬁ)éi,gwhmrpn nrshjsitrtpgeg or 2Kylpf

Bz: : 8: 8% g’ g_ E% ggl’;{:" agfdrk?’% %c%the‘}'ﬁ ofR"‘ andd R’ and the atoms to which
pyrrol of 3, 2- b] plyeryi g aftaghed my&mdeﬁveeca@htmgnbmrhﬁhg/that

substi t ut ed; kons %&Lé)és%n%h&)ﬂi%ﬁih@%koa?&lﬁ&&@gi from O, N

fromthe group tlng
pyrrol o[ 3, 2-c] g9€¢ & n- 1-yI ,

pyrrol o[ 3,2 oﬁ]oPIQrz hﬁjd R 1 é’ther @f&goné&Rc and ﬁ together mth the atoms

pyrrol o[ 3,2-c]p di n- 3-y , each optiona
-substi t ut ed; olto W)chpsz gitarhad gy farrng fsauhyq six membered ring

sel ected from g o8t Q:&'aﬂly‘i%l‘@détah R8di8bnal heteroatom selected from O,
pyrrol o[ 2, 3-d] pyri im di n-5-yl
pyrrol o[ 2, 3- d] pyREdP@rf- 6-yl , and

pyr r & rixddoddh Ry klkgl. di n-7-yl, each optional Iy
substitutedﬁ§35 3. The conpound according to claim 1,
wherein p is 1. WO 2007/ 062998 PCT/ EP2006/ 068650 92

4. The cms’a@ﬁpdmapmammgomlpmém Hhigrein Rl is

opti onal | 9y bEbire L Ser gy Rt Gl AL oo B Rgidin-1-s

to claimd4, whergbR[EB- u1§ermeny:h, and)pytdialy,B-bipyridin-3-yl, each
cycl ohexyl, each_.of which optionally substituted.

6. The conpounapggggwﬁPﬂﬁmﬁsdrlaln11 wherei n each of
RZ and R3(bks pyﬂeh@nﬁemﬁm stlageifrah tiod degbp cobisting of

Ihe orPounS agClas Gkl TS SR 5
ring carbon at pysol{2,3w]pyidinFieyl cadpontivdabyr ebeiitited; t 0
compound 1Dcor EVRGRLSE A SKALORER e dRubeoiBns of
hydrogen. 10, pw91®WWmMeﬂrM[ﬁﬁ bgridin-D-yf and
the fornmula: A'bygélo[ﬁ—bﬁ)yrldmﬁ-yl, each optionally substituted;

(d)  pyrrolof3,2-b]pyridinyl 4-oxide selected from the group consisting
of pyrrolo[ 3,2-b]pyridin-1-yl 4-oxide, pyrrolo[3,2-b]pyridin-2-v1
4-oxide, and pyrrolo[3,2-b] pyridin-3-yl 4-oxide, each optionally
substituted;

(e pyirolo[3,2-c]pyridinyl selected from the group consisting of
pyrrolo[3,2-¢c]pyridin-1-yl, pyrrolo[3,2-c]pyridin-2-yl, and
pyrrolo[3,2-c]pyridin- 3-yl, each optionally substituted; or

3] pyrrolo[2,3-d]pyrimidinyl sélected from the group consisting of
pyrrolo[2,3-d]pyrimidin-5-yl, pyrrolo[2,3-d]pyrimidin-6-vl, and
pyrrolo[2,3-d]pyrimidin-7-yl, each optionally substituted;

3. The compound according to claim 1, wherein p is 1.



Il 20 or a pharmaceutically acceptable salt thereof,
wherein: R is hydrogen, alkyl, or a bond that :
connects the nitrogen atomto one of the ri EP R

WO 2887%8f Ar; R3 is hydrogen or alkyl; and Zggﬁr an‘gé%ﬁso
are as recited in claim1. 192-The conpound ‘accordi ng
to claim 10, wherein Ar is (a)
pyrrol o[ 2, 3-b] pyridi nyl selected from

o0 P8 S s i b K s .

cydiplkyll &icR o8whichyis Pltﬂqm@y?lbm@&"é‘-h 30 optl onal |y
substituted; WO 20071062998 PCT/ EY20061068650 - 93

b rrol o[ 2, 3-cl pyridinyl selected fromthe grou
5 5. E:O)ns Pgtﬁh@ogﬂpound agr:)(/)rd_mtr toycla:m 4, wherem RE 1s phenyl, i%rndm%i, or

| &@| o[ 2, 3-c] pyridin-2-yl

qg%% pyrr%ﬁ&%gg% ?gﬁ?&%?%ﬁyﬁ |, each optionally

substituted; (c) pyrrolo[3, 2- blpyrldlnyl sel ect ed
gfromt WHANSEHEHB% Qfim D wherein each of R? and R’ is

pyrrolo ,f pyridi n- 1yl , pyrrolo[3 2-b] pyridin-2-yl
mﬁqmﬁ&mﬂﬂhmﬁw$312ﬁﬂpbyrld|n 3-yl, each optionally

substituted; (d) pyrrolof3,2- b]pyrldlnyl4 oxi de

sel ected fromthe group conS|st

Pyr 1 ol oFiE: mgRACi gPRLNEe glayy i é@?erem R is 2 bond that connects the
o feagboH atorhs 6K Afle, and
n oﬁérg%x%ﬁto%rﬁ%dgﬁ%%n 3-yl 4-oxide, each optionally
10 substituted; (e) pyrrolo[3,2-c]pyridinyl selected
of romt h?g SRNeb&inddo faim 1, wherein R? andR are hvdrogen,
yrrolo %pyrldln I-yI ,
15 pyrr'olof 3, 2 c] pyri di n- 2- yI and
gPY! 1 Ol Ofr e 25,6 ﬂ;@&i{ d sHcBrddrot b claeaahvageinRfahi R arehyd:ovcn.
substi tut ed; () pyrrolo[2 3-d] pyri m di nyl
sel ect ed from t he group consisting of 15

1@-‘” r ol ofrRe 3oielboiid ABcbilit}y tb-cdim 1 of the formula:

yrrolo[23dpyr|mdm6 I, and - '

pyrrol o[ 2, 3-d] pyri m di n- -yI each optionally
substituted. 12. The coppound~accosrling to claim 11,
wherein Ar is:pyrrol oRZ, 3-~d] pyrfmi din-7-yl,

pyrrol o[ 2, 3-b] pyridin-1-yl, ég
pyrrol o[ 2, 3- b] pyri din-3-yl, pyrrolof 3]1,2- 20 b] pyrid

; - LOLAE @bk s Hegaf- 1- yI 4- oxi de,
2 %ﬁ#}%*%f‘%ﬁ, éga?}vpyri din-1-yl,
. wyereiod of 2, 3-cl pyridin-1-yl,

pyr r q% %ycﬁ—ogénp Yikkdbz Bondl thatdonnects the nitrogen atom to one of the ring
pyrrol o 3-t]pyridin-3-yl, each of which is

opt i onal | )Faéhj’éls*’ft?liﬂﬁ?%ﬁf? 13. The conpound according to
cl ai 2yt iRy afd phenyl, pyridinyl, or

25 Ar and R! are as recited in claim 1.

10

11. The compound according o claim 10, wherein Ar is
(a)  pyrrolo[2.3-b]pyridinyl selected from pyrrolo[2.3-b]pyridin-1-vi,
pyrrolo[2,3-blpyridin-2-yl, and pyrrolo[2,3-b]pyridin-3-yl, each
30 ' optionally substituted;



25 cycl ohexyl, each of which is optionally
substituted. 14 The conpound according to claim 10,

wherein Ar is pyrrolo[2, 3-d]pyrimdinyl sel
WORPHRSEMR gr oup consi sting of ﬁﬁ@ﬁwﬁ"’““s“

pyrrol o[ 2, 3-d] pyri mdin-5-yl;9%yrrol o[ 2,3- . :
d] pyri mdin-6-yl, and pyrroI023d yrimdin-7-yl,
each opti gimal | yyrsoﬂbﬁl 3-@1;0@@.111 52k @ i EREP consisting of

Subst i tuted  pyRrapit SIS BRI P2 . anc
2007/ 062948. PGy rERIDBE] @qhmnonﬁﬁ suksHpHhd
accordi ng ,to cl o of
pyrr ol o[2(§) b] %TB%}% %ﬁ{ ct ed ﬁomthcgougm;m do

5 pyrrol o[ 2, 3- b] pyrzob Mb]yjfndm -1-v1, PYETOlO(?:l'b}PYH in-2-yi, an
g{rrol o[2. 3-b] %0% IdelP%&ﬁt%FeL subsumte%
pyrrdin-s-y ubs :

conpound &dor Qxyrrglq{&dha}’mﬁﬂ}ﬁ “-Wﬁé@ @Mﬁ‘?% e group consisting

pyrrol o[ 2, 3-b] 5 --¢ d 10{3,2-b]pyridin-2-yi -

pyrrol o[ 2, 3- bl %}frbﬂgu n- bﬁ’ each yl OXI K ﬁyrroo{ A-blpyr 4

optionally subsfit-cxldm@@d PIESOIUT% %Bﬁ%@&dmﬁb opgonaily

claim 10, wher te&s (a) pyrrolo[3, 2-bl pyridinyl

selected fromt roup consisting of pyrrol
b] pyri di n-{e} - y|pYF@?ﬁ[B&@pm@nmSﬁWﬁﬁ@Wg%Eg&onSMG of

gyrrol o 3, 2- b] %%{@ﬁcg ﬁl@éib[l{,@ pyynd.m z-yz,and

bsti t ut ed:; 8?%@% q
substitute yrr ridin oxi _
sel ect ed from t el [S Eﬁ%élp fOPtEO'ﬂ ysubsututec? or

10

pyrrol of 3 %—}2&1% d.myl selected from the group consisting of
, 4OX|depy |n2yI4OX|glﬁ g{g - i
15 pyLr?I ?[? g b] pMﬂ’Qil@ m@%r%‘é&e; [%%mww vl an

substitute dRGphien B&t&&ed

wherein Ar is pglipr;roloz[cs;z - b] yrldlnel pt;lle y _

pyrrolo[3 2- b]pyr|d|n 1-yl 4- oxi de, each of mhlch is
optional Iy subgt b$ ac%&dmgwci@@mowﬁ&aﬂ@eagmm}

pRILELY ?ﬁ“g%éia@i%'w@%ms Pt T HpyRtYs i, Brools 2
20 gv y%ﬁ?[ﬁﬁgd] yrdid ! 1y lgvmgé @mom%mwma v,
e T S eenane i

. V@&{@f‘vl?hﬁ{m'o%@ﬂ/dﬂ&@h&{n&tad c]pyridin-1- yl or
pyrrol o] 3, 2-c] pyridin-3-yl, each of which is

optional Iy substituted. 22. The conpound according to
cl aig 10, Wher"ﬁie'&oﬁbodnﬁ a&%l‘cﬁ@ @[cﬁmﬁ-l@]vﬂ&feludklﬁybhenyl pyridinyl, or

25 e ectxg(ggio@ocg]“mlg %‘J&a@ ‘”t t"E‘f?o[ 2, 3-c] pyridin-

2- yI and pyrrol o[ 2, 3- c]pyrldln 3-yl, each optlonally

subst ituted. 23. The c ound accor to

whet®in Ar is WFPIBP%‘[“gn%O ©isP P F‘hﬂ%‘”%ﬂ md‘gr 18 P"m’%’%z 3-djpyrimidinyl
ps%¥ell’:1‘gg ;ﬂ!ol%; @e%}a%g?ﬁlmqﬂfwgm{a SGi]Pyvlim(r;hm-ﬁS}’L ngfolo[z,g-
amitngol e Rttt SamDun T S beEE oReea) Silinka

- PCT/ EP20061068650 -95

15 The compound according o claim 12, wherein Ar is optionally substituted

pyrrolo[2,3-d}pyrimidin-7-yl.



10

Rs R / ~R3 HRRII whherein mis an integer fromO
to 3; each of R4 and R5 is independently: hydrogen;
gCyano, aryl, halo, -S(OFRl; 5 and T@ﬁh— &6
%%%r is an integer fromQ to 2, and eacﬁéo R, .68650
Rg, and Rh is independently- %drogen or alkyl; each
R6 is independently. al koxy, cyano, alkyl, am no,
al kgl ami no, dihalkcompavpst acdawling, to claigf 1Y), v@gremaﬁ*ds pyrmrio[’j 3-blpyridinyl

c%%ﬁ?ﬁ L b]fvEiem-0- 3
and eac fma@zgs]ﬁn&n §y@§y1:rﬁfgg%%n] ently'@l%gjrlggg 2

. ipy@diryA-yl. eaak opEongly L. are as recited in claim

1. 25. The conpound accordl ng to claim110 of the
formula: O-jt Rf Rz VI 15 wherein mis an integer
fridm 0 to 3; TherompofindRécadids RS 1t nekgen de ftryyrolol2.3-blpyridin-1

dHa988; 2,?-1:};:%&:\ -Yanach vk ishafichally S{KdikRed.  and
%%:B NRR[?; erein yi@l S an int eglg? from 0to 2, and
each of RR, R9, and 20 Rh is independently hydrogen

ongal kyl; eagh c&@p&@dia&@ﬁﬁ@deﬁlmyo, vllefeX¥r iscyano,

al kyl , am no, | .am.no, no hal qQ

-S(O)(aRr, RyF@lel EQ d\ma%? R e gioup op ftiRgey pyerolo[3.2-
fromO to pyrid@nad- Glaﬁﬁrcﬂﬁ %tz—b]%maﬁdz @Jm§pmoio[?2nb}pmm~m
|ndependent %dron%ﬁ Qr . %léé(é’ and R, R2-and

ar eas recﬂfLéédf 1] Fn“i ?he conpound accordl ng

to cl I) o[Blrebfperdukiad-oxiBe séi¥tedRbm M orbep Bnsising of
Re Vi V\gyjei-rro o[lgﬁvgp%g 1?1/ 1061228%(}? C;:JT/ %9864}85%169115 g—yl 4-oxide,

and pyrrolo[ 3,2-b]pyridin- 3-yl 4-oxide, each optionally substituted.

19. The compound according to claim 18, wherein Ar is pyrrolo[3,2-b]pyridine-1-
yl or pyrrolo[3,2-b]pyridin-1-yl 4-oxide, each of which is optionally substituted.

20. The compound according to claim 10, wherein Ar is pyrrolo[3,2-c]pyridinyl
selected from the group consisting of pyrrolo[ 3,2-c]pyridin- 1-yl, pyrrolo] 3.2-clpyridin-
2-yl, and pyrrolo[3,2-c}pyridin-3-yl, each optionally substituted.

21, The compound according to claim 20, wherein Ar is pyrrolof3,2-c]pyridin-1-
vi or pyrrolof3,2-c]pyridin-3-yl, each of which is optionally substituted. '

22. The compound according to claim 10, wherein Ar is pyrrolo[Z, 3-c]pyridinyl
selected from the group consisting of pyrrolo[2,3-c}pyridin- I-yi, pyrrolo[2,3-c}pyridin-

2-yl, and pyrrolo[2,3-clpyridin-3-yl, each optionally substituted.

23 The compound according to claim 22, wherein Ar is pyrrolo[2,3-c]pyridin-1-
i or pyrroio[2,3-c]pyridin-3-yl, sach of which is optionally substituted. '

24. The compound according to claim 10 of the formuta:



-96- mis an integer fromO to 3; each of R4 and R5
i s independently : hydrogen; alkoxy, cyano, alkyl,

wohaimme299s S(O) , R and - C(=0) NR8R;, wherein r i SPEIVEP2006/063650

(¥

10

15

integer fromO to 2, and eachyof R1, Rg, and 5 Rh is
I ndependent |y hydrogen or al k%) each R6 is

i ndependently. al koxy, cyano, _.al kyl, am no,

al kyl am no, diall f~yl angd 'S O FR and

- C(=0O) NRSRnh; vvherelmqr romO to 2,

and each of RR Rg, ‘ane . Jndepll{endentlyhydrogen
or alkyl; and R, R2 and RSI'GIRG as recigied in claim
1. 27. The corrpound according to claim10 of the

Y5Fla: Rs R (Rm\ h RRz x wherein mis an

i nt eg_@{sagr,@tgu&gma,mys each of R4 and R5 |s

|g<(j%%e‘nderk4éﬁ der og5 t{(yo%v%%%znig}g H@glgq'lc,—s(o)ﬁf;
fromO tozgd and each of RRR R, and R is

i ndependen XOW(Q%’Q or al Qtlﬁt ea&hgﬁq‘[’?ﬁz and each of R, Rg and

i ndependen

al kyI am i mdis ﬁ&qﬁdﬂbﬂymoceﬂ&rlaﬁlyb -S(O, RR, and

,and wwerg Hﬁﬁa‘loiﬂﬁ’arlm r f.roqug’ltoz o,

or al kyl ; hm_ﬂo)ﬁ%m@(a@}um%memmm ah tintegen forml0 to 2,

28. The conpo or to cla 1
wherein t 8 c?;ﬁ%esfg ?“é%ﬁulﬁglﬁepﬁﬂ%{‘ﬂ E vand
consirst Rnghdat™ ard/kd feyited)in ElafB-10et hyl anmi n o-

| - phenyl -propyl )-7R-pyrrolo [23-d] pyrimdin-4-yl] -
am ne; Methyl - (3-phenyl - 3-pyrrolo [2, 3-d]

Py rim di n- Thy boRSRRY hdeoRBgNE elaim 10 of the formula:

. Met hyl - (3- phenyl - 3-pyrrol 0L2 % b] pyri di n-
-l -yl-propyl }- amne 30

Met hyl - [ 3- phenyl - 67’L *ﬁyr Byri di n-3-y1) - pr
opyl']-amine; Mt h L- 3- p¥r rolo [3, ]
pyridin - |-yl-pr opyl ) -am net _ VI

Met hyl - [ 3- (4- oxy- pyrrol o[ 3, 2- b] .
$8i n- 1-yl ) - 3- phenyl - pr opyl] am ne; [3- (4-Chloro-
IHpm&wannEe?rerS&@&lwel di n-3-yl)- 3-phen yl-propyl]

- et h%!ﬂ'; a{% de Bmdependcntly hydrcoen alkoxy, Cyano, a]kyl, hale, ;S(O)er

and
~C(=O)NR®R"; wherein r is an integer from 0 to 2, and each of R, R, and
R is independently hydrogen or alkyl; ,

each R® is independently: alkoxy, cyana, alkyl, amino, alkyiammo dialkcylamino,
haio, —~S(O):R%; and —C(=0)NRER”; wherein r is an integer from 0 to 2,
and each of R, R%, and R® is independently hydrogen or alkyi; and

R, R? and R’ are as recited in claim 1.

26. The compound according to claim 10 of the formula:
B K
NF R
e .
J 2
XY ym

wherein



WD 20071062998 - PCT/ EP20061068650 -97 - -
[ 3- (5- Met hoxy- pyrrol of 3, 2- b) pyrl di n-1-yl)-3-phenyl - pr

net hyl - am ne;
W%ﬁ%ﬁ%ﬁp B3-phenyl -3-pyrrol o[ 3,2-c) pyridin- FCTEF2006/068650

5

15

-propyl)-am ne; [ 3-(4-Mebhox) - 1H-pyro|o [2,3-b)
pyrl di n- 3-yl) - 3- phenyl propyl) -net hyI am ne;
Met hyh ig(#@-iptegenyitor8 0 to 3

Vet ngPl SRR %ﬁ&%@“ﬂyf S s AR e sty g -

opyl ) - ami 860 Rvendyl - ((S) - 3- phenyl - 3- pyrrol of 3,

-5) Sﬁéh?l n{;%;é@ﬁyr PYbLATIOR il ﬁxln 846R), and each of R, R, and
pyri di n- 3-RFI inpemmpjitdtlyapidroeen oheldyy| -

(S> LB RO L 4o B bR R, ijvgxm)' OncSrastibd, %ﬂ&m
(S) 6o Nbt mc- gsc@émndecz =0) WRERS; waknpiy ois 8y Byteger fpimalyto 2,

a- benzo[ cq]. b o
Met hyl - [ 3- p%%%%l &gg&%dﬁr ofnd[eggpdgfﬂ‘]h‘rdm gen or alkyl; and
pyr i dnR3andli’ q0¢ agrptijed-im phaive
[ 3- Cycl ohexyl -3- (1 Hpyrrolo
['),3-b] pyridin-3-yl)-propyl) -nethyl-am ne;
Met hyl -[ The compound according to claim 10 of the formula:
3-pyridin-3-yl-3-(1H pyrrolso[%;s- b) pyridin-3-yl)-prop
yl]-am ne;
[3- (4-Fluoro- phenyl o ‘(I
propyl) nethyl-am ne! 8= (7-
o) y-pyrol o[ 3, 2-b) pyridir. 1Hy ) - 3-phenyl - propyl ]
nmet hyl - am ne; 15
=% Chl or o- pyrol o[ 2, 3-b] pyri din-1-yl)-3-phenyl - prop

e tifi m&m:ﬂ&om dtoBS) - 3- (4- Met ho) zy-

y

DA bR SR, v s

l) -

H

[2 3 b] pya’nlddl n-3-yl) -3-phenyl -propyl) -nethyl-

5 aivet noSS=PRER B lsfww%ﬁr#@%ﬁ@n%ﬁ%fﬁ RS, and
3- yL Ipr opyR")mnﬁbpqdl den@yhyiepgen or alkyi;

Met r

3 2- Z?aﬁéggz g%ene%n(‘l%}o%% cngl?n r%kyl, amino, a]kyla.mmo dialikyiamino,
3-

[ 2,

[

(4-1 soprhﬂmxﬁEQ}Rpgn&-dﬂ(gO)NRth wherein r is an integer from 0 to 2,
3-b) pyrj di f)ns:
324, O SRS PR s*?d”ﬁ%%k’g%%%hﬂﬁ&%“%w and
3- pyrRuURAami i arpampyiwdmmmﬁl 25 ani ne;
Met hyl - [ 3- phenyl - 3- (1H pyrol o[ 2, 3-c¢) pyndm 3- yI) pr opy
I)-amne; [ 3-(4-Methoxy-pyrrolo[2,3-b)
pyrd dm 1-yl| ) ThdcdihpoBidslof Rir@aM I lhcdvrtihyocRith N &iherein they are selected

» %@‘%] F‘[‘%‘Pn ’SMf)’ E%gﬂrglmokg [ 3- (R) - ( 4- Met hoxy-

30

rrawersuﬂ -[T-B-peihéAnginp 2 -ﬂiﬂ@)ﬂ-mowl)-TLI-pyrrolo["S-dlpymmdm -4-yi}-

‘Eéfn("dl n-3-yl)-3-phenyl -propyl) - 30 nethyl -am ne;

S) - (4Met hoxy- 1- met hg
|t pMe‘é'IYb&P@%’T -Bypyreiai2d=-dipyimigindnytprppBpgaaine;
- | 3-b)
M R g
Methyl—
Methyl-(3-phenyl-3-pyrrolof3,2-b] pyridin - 1-yl-propyl}-amine;
Methyl-{3-(4-oxy-pyrrolo[3,2-blpyridin- 1-y1}-3-phenyl-propyl}-amine;

[3-(4-Chloro-1H-pyrrolo[2,3-b]pyridin-3-yl}- 3-phenyl-propyl]-methyl-amine;

gt 3 I pyrrolo A b Tpveii & 31)-propyl]-amine;



am ne, and WO 2007/ 062948 PCT/ EP2006/ 068650 -98
3-(R) -(4-1sopropoxy-

IH-pyrroIo[23b]pyr|d|n3yl) 3- phenyl - prao Ja%m
- WO 20038¢24%4 - anine. 29. A method for prepari ng gé( HiEes0

10

20

30

of formula VI conprising redft-ing 5 an azaiD dolt a:
XTI (Rfi~-m \\ RS R wth an aldehyde b: R-CHO 10

3 {&(SlMaﬁﬁax@ @ﬁn{e,zdﬂ%zﬁxﬁw ﬂbblﬂpﬁengl-ﬁm@)yl] rgetgyb?mR:gi,
] ox orLm a oun 0.
?7@ Pg‘m éli(’:@ “ ﬂ@y%%lﬂg]gﬁﬁ%r y&n P @8N ani ne
d 3;1. ~1££ipy1'rblfb[1 ol prekedog)-dfphey yiphopel] - msmhyl—ammc

f Wthw%m%svﬂ R R R DU P B
co 3 Qfyrifi B Pasi- a—p‘y‘frold{m&qﬁy"nid)ﬁ-zg%%propyl} -amine;
> eth\% %95)[26??3559 ::—pyrrolo%&?,l\}l: pvn%n -yT-Dmpyl) amine;

Methyl-[(R)-3-phenyi-3~(1H-pyrrolo[ 2.3-b] pyridin-3-yl)-propyl]-amine;

Methyl-[(S)-3-phenyl-3-(1H-pyrrolo[2.3-b] pyridin-3-yl)-propyl} -amine;

(S)-6-Methyl-9-phenyi-6,7.8 5-tetrahydro- 3,6,%-triaza-benzo[cd] azujene;
‘Metbyl—[B—phenyl-:—(IH-pyrrob[?j,._—b}pymmn-a-yl} propyl]-amine;

[3-Cyclohexyl-3-(1H-pyrrolo[2.3-blpyridin-2-yi)-propyl}-methyl-amin

Methyi-[3-pyridin-3-yh-3-([H-pyrrolo]2,3-b]pyridin-3-yl)-propyl]-amine;

[3-(4-Fluoro-phenyl)-3-(1H-pyrrolo[2,3-b]pyridin- 3-yl)-propyl} -methyl-amine;

[(8)-3-(7-Methoxy-pyrrolo[3,2-b] pyridin- 1-31}- 3-phenyl-propyl] -methyi-amine;

[3-(4~Chloro-pyrrolo[2.3-b]pyridin- 1-y1)- 3—phenyl-propy1}—mcth yl-aming;

. [(S)-3-(4-Methoxy- 1H-pyrrolo[ 2,3-b]pyridin- 3- yi)-3-phenyi-propyl]-methy}-

amine; '

[(R)-3-(4-Methoxy-1H-pyrroio [2.3-Dlpwridin-3-¥1)-3-phenyl-propyl]-methyi-
amine; '
[3-(4-Methoxy- 1H-pyerolo[2,3-b]pyridin-3-yl)- 3-pyridin-3-yl-propyi}-methyi-
aming; : - |

" Methyi-[3-phenyi-3-( IH-pyz:rolo[3,Z-c}pmdin-.?y-yl)-propyl}-amin:;
3-(4-Isopropoxy- 1H-pyrrolo{2,3-b]pyridin- 3-yl)-3-phenyl-propyi}-metiryl-amine;

[3-(4-Chloro- 1H-pyrrolof2 3-b]pyridin-3-y1)- 3-pyridin-3-yl-propyl]-methyl-
amine; -

. Methyl-[3-phenyl-3-(1H-pyrrolo[2,3-c] pyridin-3-yl)-propyl}-amine;
[3—(4—Methoxy-pyrrolo[2,>—b]pyndm-1-y1)-3~pheny1—propy1]-methyl—amjnei
Methyi-[3-phenyi- 3-(1H-pyrrolo] 3,2-b}pyridin- 3-yi)-propyl}-amine;
[3-(R)-(4-Methoxy- I-methyl- TH-pyrrolo{2.3-b}pyridin-3-yl}-3-phenyl-propyl}-

methyl-amine;

[3-(S)-(4-Methoxy-1-methyl- 1H-pyrrolo[2.3-b]pyridin-3-yl)-3-phenyi-propyl}-
methyl-amine; ‘

3-(8)-(4-Isopropoxy- 1H-pyrrolo[2,3-b] pyridin-3-yl)-3- phmyl-propyl} -methyl-

amine, and



(R6)---FF- Rs- N wherein one of X' ', X2, X3, and X4i s
N. and the othcrsare CR and mRl,R R3,R4,R and R6 are

WO 2%57,&3;,) ned in claim1. 30. A nethod for thePCT/EP2006/068630
reparatlon of a compound of fornula IV conprising

reacting an azai ndol ek R XQ (R6)~ RS x k; 10 W|th
an acrylic ester 1_coca ;. to farm

az & RIS eapponitE Peg P2 ﬁwbdam%md) ﬁrphxwkrprﬂmd methyl-

COt-Bu 15 m reduci ng azai ndol e prop| oni c ester
rn to afford an indol e propanol n XL “Rs N Rt" OH
n; WD 2007/062998 PCT/ EP2006l 068650 - 100 treating

%gm:lol e pr oRa@od Forviréparings airestd §fdoyrulcVil cmipdeing reacting
| owed by lithium chloride, to provide. an

5 aneﬁzam@llelée propyl chloride o R (R)mll \ \ RS R

fR\*-“ﬂ'!“ \/>—

a
with an aldshvde b:
R-CHO
10 . by

—_—

in the presence of 2,2—65methy1—[1,3] dioxane-4,6-dione, to form a compound ¢:

15

-g;and

‘20 reducing compound e to form a compound of formula VI:



a: 5 and reacting azaindol e propyl chloride o with an
amine d HNR2R3 d:. optionally in the presence of ;
sodi um i odide, to yield a conpound of for

WO2REFIME~-- j. RS R-" v R=R 10 |V, wherei %nék%ér%m&iso
X, and X) of XX, , and are-BPand the others are CH,
and m R , RR R3. R R and R6 are as defined in
claim1. 31. A pharmaceutical congpes®ion conprising
a conmpound of any one of clagnms /1 to 28 and a
phar maceutical ly acceptable carrier. 32. Use of a
conmpound according to a '\\ e{of claims 1 to 28 for
t he preparation of ) [
depression, anxiety, oKK%( 3 ination t her eof
medi at ed by serotoni-n or “ norépi nephrine
neur ot ransm ssion or a conbi nation thereof. 20

VI

W « 2 w3 oé i
whersin one of X2, 3%, X7, and X' is N and the others ;reCH, and m, Rl R RLRLR

and RS are as defined in claim L.

LA

30 A method for the preparation of a compound of formula IV comprising

reacting an azaindole k

10 with an acrylic ester ]

to form an azaindole propionic ester m

b

*/ co CH:
CO..[-B!J

15 o
reducing azaindole propionic ester m to afford an indole propanoln

Fe

R

mﬁ—fﬁ—\\ N

X‘
RI)\/\OH :

n:

am



WO 2007/062998 - _ © PCT/EP2006/068650
EEE : - 100~ |
.' treating azaindole propanoln with methanesaifonyl chloride; followed by lithinm

Chlo_;'idc:, to provide an gzaindole propyl chloride o

O

5 and reacting azaindole propyi chloride ¢ with an amine d
| - HNRR
8
6ptionally in the presence of sodium iodide, to yield a compound of formula ['V;

4

R
. L
- 3
o S N
N N
R’ NR'R .
10 ' Iv;
- wherein one or twe {e.g., X and X9 of X, 38, 33, and 37 are N and the others ars CH,

Candm, R, R% R R R® and R® are 25 defined in claim 1.

3L A pharmaceutical composition comprising a compound of any one of claims

1 to 28 and a pharmaceutically acceptable carrier.

o

32, Use of a compound according to any one of claims 1 to 28 for the preparation of a
medicament useful for treating depression, anxiety, or a combination thereof mediated by serotonin or
norépinephrine neurotransmission or a combination thereof,

20



